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1. Introduction

1.1. Overview

WINDOW is a state-of-the-art, Microsoft Windows™-based computer program developed at Lawrence
Berkeley National Laboratory (LBNL) for use by manufacturers, engineers, educators, students, architects,
and others to determine the thermal and solar optical properties of glazing and window systems.

WINDOW capabilities include:

* Calculation of whole product and glazing system U-factor, Solar Heat Gain Coefficient (SHGC), and
Visible Transmittance (Tvis)

*  Compatibility with the National Fenestration Rating Council and the Attachments Energy Rating
Certification procedures

=  Ability to model shading devices and complex glazing systems such as
* Venetian blinds
* Roller Shades
*  Cellular / Honeycomb shades
= Fritted glass
*  Storm Panels
* Applied Films
*  Microsoft™ Access database for storing data and results, that can be accessed outside of WINDOW
* Updated algorithms consistent with ASHRAE SPC142 and 1SO15099
* A Condensation Resistance Index in accordance with a draft version of NFRC 500.
= A surface temperature map
* Radiance rendering of the glazing system
* Links to other LBNL window analysis software:
= THERM, for calculating 2-D frame and edge effects

= RESFEN, for calculating the energy effects of windows in typical houses throughout the United
States

» AERCalg, for calculating the AERC annual energy performance certification values
* COMEEN, for calculating the energy effects of facades in commercial buildings
=  Optics, for the optical properties of all user created glazing layers, laminates, and applied films.

* International Glazing Database (IGDB), for the optical properties of coated and uncoated glazing
layers and predefined laminates.

*  Complext Glazing Database (CGDB) for the optical and thermal proper
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2. Quick Start

2.1. Main Screen (Window Library)

The WINDOW main screen (which is the "detail screen" of the Window Library) for defining a complete

window product, shown below, has 4 main screen areas:

»  Left hand column for buttons (such as Calc, List, Details) and other common tools

* Input values such as Name, Size, etc.

*  Graphic representation of the window. This representation has the various elements (glazing

systems, frames, and dividers) which can be selected for a particular window by clicking on the

element (this is shown in the following figures).

= Results

*  Feedback about currently selected window or window component.

Graphic representation
of window

r

Menu —J| File Edit Libraries
Toolbar —P [ & L1 | &

Record Tools View Help
- B =K 4r M [BH @I: OF @k

—>

Ligt
Calc [F3)
Input g
values
Copy

Delete

Save

U

Fieport

| Dividers

4

ID #|1 -
MName Ficture

Mads | NFRC -

T_l,lpelFiKed [picture] v| 53]
“width 1200 mm
Height 1800 mm

Area 1.800 m2

Tilt a0

Enviranmental Conditions
|NFRC 100-2010 =

i

> Dividers

Dizplay mode:

MHormal

Results 4—»

SHGECAYT Detail

CR Detail

Tatal wWindow Results _ _ o
Click on a component to dizplay charactenistics below

U-factar 2,658 W mz2-K, Frame —
SHGC 0487 Name: | \w/ood x)[2]
\T 053 D 3 Uedge 2725 Wim2-K,
Source 1 Edge area 0.060 m2
CR A&
Ufactor 2270 W/m2-K PFD E3.8
Area 0073 m2 Abs 0.900

?

Feedback about selected element (Frame, Glazing
System, or Divider)

Figure 2-1. Main Screen (Window Library, Detail View).
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2.2. Menu System 2. Quick Start

2.2. Menu System

There are seven menus in the WINDOW program:

File Used to open and save WINDOW databases.
Edit Used to edit information in the input fields
Libraries Used to move between the WINDOW libraries
Record Used to move between records in the WINDOW libraries, as well as calculate the results
for active records
Tools Used to activate other programs such as Optics5 and THERM5
View Used to move between the list and detailed views in the library, as well as control the
display of the toolbar and status bar
Help Used to view the program version number as well as the program Help.
File | Edit | Libraries |
Undo Alt-Backspace ||EH| Window F2
[E Open.. Ctrl=0 é{] Cut - Il Glazing system FS
Save As.. Copy i Glass F3
Paste Ctrl+V 4 G F
n Frame F7
Delete Record H Divider F&
i Enwironmental Conditions F&
Freferences #  Shading Layer Fi1
Exit E shade Material F12

Record ] Tools View ] Help

4 First Record Therm List View
4 Previous Record Optics S | Detailed View Tutarials
Mext R d ;
P NextRecor B4 Switch Units v | Toalbar % Avoutwr..
Ml LastRecord v | Status Bar
Compact Database Check for updates
Application Look  # Windows 2000
Calc Fg Office XP
Windows XP
Office 2003

Visual Studio 2005
Visual Studio 2003

Office 2007 L4 Blue Style
Black Style
Silver Style

® | Agqua Style

Figure 2-2. File Menu choices.
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2. Quick Start 2.2. Menu System

2.2.1. File

The File menu is used to operate on WINDOW databases. The menu options are:

New Disabled

Open Open an existing database

Save As Save the current database to a new name

Print Disabled

Print Preview Disabled

Print Setup Disabled

Preferences Access the Preference dialog for various program settings

List of previously The last four WINDOW databases that were opened
opened databases

Exit Close the program

2.2.2. Edit

The Edit menu is used to control the editing of individual fields in a record, as well as the record itself. The
menu options are:

Undo Revert the last action to it’s previous state

Cut Delete the highlighted information

Copy Copy the highlighted information

Paste Paste the previously cut or copied information
Delete Record Delete the current record (when in Detail view)
Import Import records from another WINDOW database

2.2.3. Libraries

The Libraries menu is used to access the libraries in the WINDOW program. The menu options are:

Window Open the Window Library (in Detail view)
Glazing System Open the Glazing System Library (in Detail view)
Glass Open the Glass Library (in List view)

Gap Open the Gap Library (in List view)

Frame Open the Frame Library (in List view)
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2.2. Menu System

2. Quick Start

Divider

Environmetnal
Conditions

Shading Layer

Shade Material

2.2.4. Record

Open the Divider Library (in List view)

Open the Environmental Conditions Library (in List view)

Open the Shading Layer Library (in List view)

Open the Shade Material Library (in List view)

The Record menu is used to move between the records in the currently open library. The menu options are:

First Record

Previous Record

Next Record

Last Record

Save Record

Calc

2.2.5. Tools

When in Detail view, go to the first record in the current library
When in Detail view, go to the previous record in the current library
When in Detail view, go to the next record in the current library
When in Detail view, go to the last record in the current library
When in Detail view, save the changes to the record

Calculate the current record (highlighted in List view or open in Detail view)

The Tools menu is used to start other programs in the LBNL software suite. The menu options are:

THERM
Optics

Switch Units

Compact Database

2.2.6. View

Launch the THERM program
Launch the Optics program
Switch between SI and IP units

Compact the WINDOW Microsoft Access™ database. This will reduce it’s size.

The View menu is used to move between the List and Detailed views of the libraries, as well as control the
toolbars for the program. The menu options are:

List View

Detailed View

View the library in the List view

View the library in the Detail view

Toolbar Toggle to have the toolbar display
Status Bar Toggle to have the status bar (at the bottom of the screen) display
Application Look Allows selecting different colors and styles
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2. Quick Start 2.3. Toolbar

2.2.7. Help

The Help menu is used to access the WINDOW help topics, as well as version information. The menu options
are:

Help Topics Disabled
Tutorials Opens the WINDOW documentation page on windows.lbl.gov
About Displays the current version number of WINDOW, including the version numbers of

the associated DLL files

Check for updates Click this menu option to have the program check the LBNL server to see what the
latest versions of WINDOW, IGDB and Radiance are current, and compare to the
versions installed on your computer. The program displays this dialog box:

LEML Updates 24

Mo updates available.

Current Versions:

WINDOW 7.6.24

Project Glass library records up to IGDE version: 62.0.0
Installed IGDB: 62.0.0

Radiance for WINDOW: 1.2.0

—

2.3. Toolbar

The toolbar offers shortcut buttons for several common functions, including navigating between each of the
libraries. The figure below shows the toolbar with labels for each button.

Figure 2-3. Toolbar buttons.

. Shade
Environmental Material
File i First Window iti Divider
Cut Paste L',St Next | Ggp Conditions > Library  Help
Open View Record Record Library Library Library Library

'S S S SN S T S S S
2 ?

Elz M 4 » M| B ® 0l O#H ; @ 7%

fFf f 1 1 X X X

Copy Detail  Previous Last Glass Glazing Frame Shading Switch
View Record Record Library System Library Layer units
Library Library
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2.4, Construct a Window Product

2. Quick Start

2.4. Construct a Window Product

2.4.8. Select the Glazing System for the Window

To view the characteristics of the glazing system of the window, click on the glazing system component and
the information is displayed in the lower right group box, as shown below. This information is from the

Glazing System Library.

To select a new glazing system for this window, click on the glazing system to be changed, and either use the
pulldown list to see the names of all the records in the Glazing System Library, or click on the double arrow
button, and another window will open which displays all the values from the Glazing System Library.

File Edit Libraries Record Tools View Help
=S = |E =M 4> BH ®€0: O% @k|?
04 8
Cale [F9] MName Picture SFep 1: . .
Mode | NFRC - |+ Single click on the glazing system
ew 4____—_-—————" 1l . .
Tope | Fired (picture] - to select it. The glazing system
width 1200 rom will be hashed, and the color will
Height 1500 rm change, to indicate that it has
Area 1.800 m2 been selected.
Environmental Conditions
[ Dividers [WFRC 1002010 = Step 3:
[ o — ] To change the selected
Glazing System, either:
Display mode: Click on the pulldown list to
Marmal
Total Window Results see the names from the
Click on a component to display characteristics below Glazing System Libra ry
U-factor 2 ik, Glazing System Or
SHGCAT Detail SHEL = Name |Sample GlzSys »|[>2Jw—| Clickon the double arrow
T - o ] Wesle 2wk | button to open a window
CR Detail : Mlayers 2 sC showing all the information
? .
tA . Mrea 1271 m2 SHGC from the Glazing System
/ Edgeares 0,305 m2 Wic f 7 Library
Step 2:
Results show “?” P e
The characteristics of the currently selected
because the Calc . . .
glazing system are displayed in the lower group
button has not been
A box.
activated.
The Glazing System center-of-glass results are
dependent on the height of the final window and
so display “?” until the Calc button is pressed. v
5] Select ==
Find 28 records found.
# of . Environmental Overall . -
o} Mame Lapers Mode | Tilk [ Tl rzes Lwal SHGC Tuiz Tdw-150
mm Wi m2-K [
4 Double Clear with Argon 2 # gg  MFRC100-2010 18.80 2576 0.764 0.814 0.738
5  Triple Clear 3 # 90 MFRC100-2010 4255 1.744 0617 0703 0601
7 Double high zolar gain low-e ? # 90 NFRC100-2010 2793 1.935 0.636 0.741 0635
R Sample Gl Pz g0 |NFRCI00-2010 | 2543 0E
g Double lov-e [vacuurn] 2 # gn  NFRC100-2010 .06 0634 0.354 0.691 0517 =

Figure 2-4. Select a Glazing System for the window.
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2. Quick Start 2.4. Construct a Window Product

2.4.9. Select the Frame for the Window

To view the characteristics of the frame of the window, click on a frame component and the information is
displayed in the lower right group box. This information is from the Frame Library.

To select a new frame for this window, click on the frame component to be changed, and either use the
pulldown list to see the names of all the frames in the Frame Library, or click on the double arrow button,
and another window will open which displays all the values from the Frame Library.

File Edit Libraries Record Tools View Help
r==R I e == = = === = | T 2 2 (= el: O#H 7 @’ 7
081 -
Calc [F3) Name Picture Single click on a frame
Hem Mode [NFF!C '] component to select it.
Type | Fived [picture) - The frame color will
\Width 1200 mm change to indicate that
M T o it has been selected.
Area 1.800 m2
Erwiranrmental Conditions S 3.
[ Dividers |NFREC 100-2010 v tep
— To change the selected
Dividers .
Frame, either:
Display made: Click on the pulldown list
Hormal / to see the names from the
Total Window Results _ ; o Frame Library
Click on a component to display characternistics b:V or
U-factar 7 Wlim2-K. Frame Click on the double arrow
SHGLCAYT Detal SHGE = Mame | sample-sil. THM ———— button to open a window
T - D 7 Uedge showing all the
CR Detall ? Source 3 EeFp e informa.tion from the
th ' Ulactor 2014 wWim2k  PFD Frame Library.
Area 0.050 m2 alat3
7
Results show "?" because Step 2:
the Calc button has not The characteristics of the frame will be
been clicked. displayed in the lower right group box.

B | Select E‘
Find 7 records found.

ID Name Source | Type UFLaaTuee UEvdaEIIL?e CDEgEaTiDn T Eilglinegss Pid Abs | Color
WAmMZK | Wm2K mm i
4 Vil ASHRAE M/A 1.700 M Clazs=1 M g3.8
5 sample-head THM Therm  Head 2024 23E M k] 429
£ sample-jamb. THM Therm  Jamb 1.941 2357 Mda 289 429
semple-sil THM Them [sit | 2014 | 2377 [

Figure 2-5. Select a Frame for the window.
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2.4. Construct a Window Product 2. Quick Start

2.4.10. Add Dividers to the Window
To add dividers to the window without dividers, click on the Divider button above the Results group box.

File Edit Libraries Record Tools View Help

= BB E:HKd4r B Ooell: O @i ?
o 2
Calc (F4) Marne Picture
Mode |NFRC ~|
Tupe [Fi:-ted [pic:ture) v]
.
Width 1200 mm
Heigh 1500 mm
Area 1.800 m2
Step 1: Erwironmental Conditions
Click on the [ Dividers |NFRC 100-2010 -
Dividers button. I Diividers

Dizplay mode:

tormal -

Tatal Window Results = = —
Click on a component ta display characternistics below

U-factor 1.935 Wim2-K
SHGCAT Detail SHED 0603
CR Detail v 0.648
CR 43
Divider Configuration [=2

# of Horizontal Dividers  Sutomatic -
# of Vertical Dividers  Automatic - Cancel
Apply to Vizion Area Apply

Step 2:

The Divider Configuration dialog box will appear.
Select the correct number for Horizontal and Vertical
Dividers, and click the OK button.

Figure 2-6. Specify the number of dividers for the window.
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2. Quick Start 2.4. Construct a Window Product
File Edit Libraries Record Tools View Help
= |E = K4 pM|H ®€0: OH# 7 @ %
| Step 3:
o # ’1 .] / T_hg appropriate number (?f
Name Fictue dlylders will be displayed in the
window.
Mode [NFRC -
Tupe ’Fi:-:ed [picture] v]
o widh 1200 mm < Step 4:
Height 1500 mm Single click on a divider
Area 1.800 m2 component to select it.

Ernvironmental Conditions

Step 5:

Dividers [NFHC 100-2010 = To change the selected Divider,
Dividers either:
e  Click on the pulldown
Display mods: list to see the names
Normal e Pl from the Divider Library
Click oh a compaonent to display characteristics below records
Ufactor ? Wimzk  Divider Or .
SHBCAT Detall o - Name | Divider THM |2 ¢ Clickon the double
. o , i 2 Uedge ko arrow button toopena
CA Detail Source 2 Edge area 0721 m2 ?NII’\CIOW §howmg all the
LA 4 Utactor ?wim2k  PFD 25.400 information from the
Area 0213 m2 Abs 0.300 Divider Library.
A 4
El Select @
Find ¥ records found.
D Mame Source | Type U+value UEvdaEIlL?e C oﬁglg:ion TEilglf;negs . Prd Abs | Calor
WM | W2 mm mm
3 ‘wood/Divided A5HRAE Suspende  MA& T £, Class3 M, 154 0.0 - N
4 Insul/Divided A5HRAE Suspende  NA& T £, Classd M, 154 0.0 -
5 Alum/Suspended ASHRAE Suspende  NAA T £, Clazs5 N7, 160 030 - E
§  Vinl/Suspended ASHRAE N4 N Nt Class] ne 160 030 [
, I Vetica) T8 | 7 ;-

Figure 2-7. Select a Divider for the window.
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2.4. Construct a Window Product 2. Quick Start

2.4.11. Calculation

WINDOW will calculate the total product properties for the current record when the Calc button is clicked.

. File Edit Libraries Record Tools View Help
= SR ES 4 H O ®i OF 7 @ %7

Click the Calc List ID #1 -

button and the
program will —— > LLtas)

calculate the Total Mods [NFAC "}
| |xE

Marne  Ficture

Window Results. = Tw:-e[Fixed [picture]
Ln]
_ idth 1200 mm

[ save | diea 1600 m2

Errvironmental Conditions
[7] Divitders [WFRC 100-2010 -

Dizplay mode:

Marral -

Total window Results _ _ o
Click on a component to display characteristics below

U-factor 1.867 /M2, Divider
SWEE 0525 Harme | Divider. THM ']
: T 05ET D 7 Uedge 1607 wi/m2-K
Source 2 Edge area 0721 m2
LR = Ufactor 1.909 W/m2-K FFD 25.400
Area 0.213 m2 &b 0.300

Figure 2-8. Calculate the whole product properties.

2.4.12. Results
WINDOW calculates the following values for the Total Window Results:

U-value Total Product U-value

SHGC Solar Heat Gain Coefficient.

VT Visible Transmittance

CI Condensation Index, calculated according to NFRC 500 Procedures (Draft). It is possible

to see the intermediate values used for the CI calculation by pressing the Detail button,
explained in detail in Chapter 4 of this manual.
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2. Quick Start

2.4. Construct a Window Product

2.4.13. Temperature Map for Window

Click on the Temperature Map button in the Total Window Results group box to display a temperature map

of the window, as shown below.

! File Edit Libraries Record Tools View Help
=L & B [E.= W4 4 » M | H ¢ 0: OH @ B
04( 8
Calc (F3) Warne Ficture
- MDdE[NFHE ']
Tepe [Fi:-:ed [picture] v]
-
Wwidth 1200
Heght 1500 mm
Area 1.800 m2
P wo ®
. . E nvironmental Conditionz
Click on the Dlsplay ﬁ| iders ’NFHC1DD201U —

ders

Mode pulldown and Div
select Temperature to .
see the temperature
map.

S
i

Dizpla ;
Temper

Click on the Image

Control button to
control the SHGCAYT Detail
temperatures in the
map. CR Detail
y

perature 10 °C

Mawimum Temperature 115 °C

" Condensation image
Inside Temperaturs |21 °C

Inzide RH |50 &
Dewpaoint (0 T

Total window Results

I-factor 1.867
SHGC 0,525
WT 0.561

CR 43

W2k

Hold left button and mowve mouse to rokate

Drivider

-100 69 38

I

-
119 130

Cancel

g

Z00Tm

Temperature legend appears with the temperature

map.

Figure 2-9. Click on the Temperature Map radio button to see the temperature map for the current window.

Note the following (see also Section 4.3, "Window Library" and Section 4.7, "Frame Library") about the

Temperature Map data:

= Jtis necessary to use THERM 5 Alpha in order to get the proper temperature data. Older versions of the
program will not have the correct data.

* Jtis necessary to model the THERM profiles with the CI feature turned on (this is turned on when

importing the glazing system, or can be turned on after the glazing system is imported in the

Options/Preferences menu, Therm File Options tab).
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2.5. Saving Projects 2. Quick Start

2.5. Saving Projects

2.5.1. Saving the Entire Database

It is possible to save the results and associated data (for each library) into different WINDOWS5 databases for
different projects.

For example, after having created the glazing systems, imported the THERM files into the Frame Library, and
constructed the desired Windows in the Window Library, this set of data can be saved into a project database
with a unique name.

The File/Save As menu can be used to save the data currently in the working project database as a different
name. The project database that is shipped with the WINDOW is called W5.mdb, but a database can be saved
with any name.

H save As @
@U'| . » Computer » OS(C:) » Users » Public » LBNL » WINDOWT.T » v | 43 ||| Search wi 2|
Organize * Mew folder B= - [ : ]
. UsersPublicLBMNL 0 MName Date modified Type Size i
& Wind
e _DW — Eﬂ wi.mdb 1/29/2019 6:59 PM Microsoft Access ... 317,640 KB
i Cygwin El & . . 5 . . e
. J W7 Pre-Version-7.7.04.mdb 1/11,/2019 7:32 PM Microsoft Access ... 317,640 KB
= RecentPlaces . - /| E
Eﬂ W7 Pre-Version-7.7.03.mdb 1/3/2019 3:28 PM Microsoft Access ... 317,640 KB E
4+ Dropbox (BT KOHLER) . . . . e
) W7 Pre-Version-7.7.02.mdb 1/3/2019 2:33 PM Microsoft Access ... 317,640 KB
—a Google DriveFs ; . . o
2] 1GSDB Web Example Data-EN410....  12/19/2018 4:03 PM  Microsoft Access ... 1,568 KB
Eﬂ wiBlankDB.mdb 11/5/2018 5:04 PM Microsoft Access ... 1,484 KB
BE Desktop o ~ .
o J Samples 1/29/2019 6:29 PM File folder
= Libraries o ~ ]
S 2 ; XML 1/29/2019 6:28 PM File folder Z
File name: Ancther Database -
Save as type! | WINDOWT Database (*.mdhb) v]
+ Hide Folders [ Save ] [ Cancel ]

Figure 2-10. Use the File/Save menu to save the current data into a different project database

The File/Open menu can be used to open a previously saved project database located in any directory.
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2. Quick Start 2.5. Saving Projects

2.5.2. Saving Only Referenced Entries

It is possible to make a much smaller WINDOWS5 project database by saving only the records in each library
that are used in the defined glazing systems and windows. For example, saving a project database in this
fashion would mean that only the glass layers referenced by the glazing system would be saved in the glass
library, rather than the entire glass library that is installed with the program. The database size reduction is
significant - a database with the entire Glass Library records is 15+ MB, while a database with only the
referenced glass layers can be less than 1 MB.

The steps to save a WINDOW database in this manner are the following;:
*  Select the Library “level” that the export should start from:

Window Library Glazing System Library

v

Gas Library

A 4

Glass Library

Frame Library Environmental
Conditions Library

Divider Library

Environmental
Conditions Library

Figure 2-11. The database heirarchy in the WINDOW project database.

» Starting from the Window Library will mean that records from all the other libraries that are
used either directly or indirectly from those libraries will be included in the project database:

* Glazing System Library: All the glazing systems referenced in the Window Library entries
* Frame Library: All the frames referenced in the Window Library entries

* Divider Library: All the dividers referenced in the Window Library entries, if dividers are
modeled.

* Glass Library: All the glass layers referenced from the glazing systems used in the Window
Library entries

* Gas Library: All the gases referenced from the glazing systems used in the Window Library
entries

* Environmental Conditions Library: All the environmental conditions referenced from the
glazing systems and the Window Library entries.

= Starting from the Glazing System Library will mean that records from the other libraries used to
define the glazing systems will be written into the project database, and no other entries:

* Glazing System Library: All the glazing systems referenced in the Window Library entries

* Glass Library: All the glass layers referenced from the glazing systems used in the Window
Library entries

* Gas Library: All the gases referenced from the glazing systems used in the Window Library
entries
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2.5. Saving Projects 2. Quick Start

* Environmental Conditions Library: All the environmental conditions referenced from the
glazing systems and the Window Library entries.

* From the desired library, go the List View and click on the Export button

Export @

Expaort:
() Selected record(z]
@ All records

Format [WINDDW’ Databaze -

Export

Awoid creating duplicate records in export database by gearching

for identical records
o

HH save As @
JP—
UU | . v Computer » OS(C) » Users » Public » LBNL » WINDOWT.T » Samples v|"?| Search Samples p'
Organize » Mew folder 4= - Eﬁl

# My Videos “*  Name Date modified Type Size

, OpenStudio o . = - .

B Saved G E‘_] W7-THERMSampleDE.mdb 11/9/201811:49 AM  Microsoft Access ... 1,488 KB

aved Games
4 Searches
J Tracing

o VirtualBox Vivs
M Computer
& os
5 DVD RW Drive (D)

m

File name:  MNew WINDOW DB -

Save as type! | WINDOWT Databases (*.mdhb) v]

Save Cancel ]

* | Hide Folders ] [
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3. Installation

3.1. System Requirements
WINDOWS requires the following minimum computer requirements:
=  Pentium class or better.

= Atleast 32 MB of random access memory (RAM). For optimal operation, 64 MB or more of RAM is
preferrable.

*  Microsoft Windows operating system. (The program WILL NOT run with Windows 3.1™, Windows NT
3.51™ or Windows 95™).

» Hard disk drive with at least 40 MB of available disk space

* Printer supported by Microsoft Windows (serial, parallel, or shared over a network).
3.2. Installation Procedures

3.2.1. Before Installing WINDOW

Close all programs before installing WINDOW and uninstall and previous versions of the WINDOW
program before starting the installation of this version.

You must be Administrator on your machine in order to successfully install WINDOW.

3.2.2. Installing WINDOW

Download the installation file from the windows.Ibl.gov/software website.
Double click on the installation file and the program will walk through the installation steps.
You will be asked to agree to the license. If you do not agree, the program will not install the program.

If you have previous versions of WINDOW installed, the program will make copies of the databases created
with that version.

The program will be installed by default in this directory:
C:\Program Files (x86)\ LBNL\
The working directory, where the program database is installed, is:

C:\ Users\ Public\ LBNL

Depending on the operating system version, an icon for WINDOW will be added to the desktop, and will also be
available under LBNL Software.
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4. FENESTRATION PRODUCTS

4.1. Overview

Much of the information in this chapter is taken from Residential Windows: A Guide to New Technologies and
Energy Performance by John Carmody, Stephen Selkowitz, and Lisa Heschong.

Although glazing materials are the focus of much of the innovation and improvement in fenestration
products, the overall performance of any unit is determined by the complete fenestration product assembly.
The assembly includes the operating and fixed parts of the product frame as well as associated hardware and
accessories. These are defined and illustrated at the beginning of this section. The next sections address the
different options available for sash operation and new advances in frame materials designed to improve
product energy efficiency. Proper installation is an important aspect of their performance as well.

4.2 Fenestration Product Sash Operation

There are numerous operating types available for fenestration products. Traditional operable types include
projected or hinged types such as casement, awning, and hopper, and the sliding types such as double- and
single-hung and horizontal sliding. In addition, the current market includes storm windows, sliding and
swinging patio doors, skylights and roof-mounted (i.e., sloping) windows, and systems that can be added to a
house to create bay or bow windows, miniature greenhouses, or full sun rooms.

0 H

Casement Awning Hopper

\}
- : —
Horizontal slider Single-hung Double-

Figure 4-1. Fenestration Operator Types
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4.2.1. Projected or Hinged Windows

Hinged windows include casements, awnings, and hoppers —hinged at the side, top, and bottom,
respectively. Some manufacturers also make pivoting and combination windows that allow for easier
cleaning of the exterior surfaces. Hinged windows, especially casements, project outward, providing
significantly better ventilation than sliders of equal size. Because the sash protrudes from the plane of the
wall, it can be controlled to catch passing breezes, but screens must be placed on the interior side. Virtually
the entire casement window area can be opened, while sliders are limited to less than half of the window
area.

4.2.2. Sliding Windows

Sliders are the most common type of windows and include horizontal sliders and single-hung and double-
hung windows. Ventilation area can vary from a small crack to an opening of one-half the total glass area.
Screens can be placed on the exterior or interior of the window unit.

In double-hung or double-sliding units, both sashes can slide. In double-sliding units, the same net amount of
glass area can be opened for ventilation as in single sliders, but it can be split between the top and bottom or
two ends of the window for better control of the air flow.

4.2.3. Sliding Glass Doors

Sliding glass doors (patio doors) are essentially big sliding windows. As extremely large expanses of glass,
patio doors exaggerate all of the issues related to comfort and energy performance. Since the proportion of
glass to frame is very high for a glass sliding door, the selection of high-performance glass can have
significant benefits.

4.2.4. French Doors and Folding Patio Doors

French doors and folding glazed doors are growing in popularity. A basic double French door consists of two
hinged doors with no center mullion, resulting in a 1.5 to 1.8 m (5- to 6-foot) wide opening. Folding doors are
typically made of pairs of hinged doors, so that a double folding door with two pairs of doors can create an
opening of 3.7 m (12 feet) or more.

4.2.5. Skylights and Roof Windows

The vast majority of skylights are permanently fixed in place, mounted on a curb above a flat or sloped roof.
However, hatch-style skylights that can be opened with an extended crank, push latch, or remote control
motor are becoming more common. Some skylights have a domed profile made of one or two layers of tinted
or diffusing plastic.

A roof window is a hybrid between a skylight and a standard window. They have become increasingly
popular as homeowners and designers seek to better utilize space in smaller houses by creating habitable
rooms under sloping roofs. They are glazed with glass rather than plastic and are available with most of the
glazing and solar control options of standard windows. Both fixed and operable versions are available, and
the operable roof windows can be opened manually or by a motorized system. In addition, some
manufacturers offer special venting mechanisms that allow some ventilation air flow without actually
opening the window. Operable skylights or vents allow hot air that rises to the ceiling level to be effectively
exhausted from the space.

Skylights and roof windows present a special case for insulating around windows because they are typically
set into the thickest, most heavily insulated framing in the house, and they must also meet much more
stringent conditions for shedding water. In order to create a positive water flow around them, skylights are
commonly mounted on “curbs” set above the roof plane. These curbs, rising 15 to 30 centimeters (6 to 12
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inches) above the roof, create additional heat loss surfaces, right where the warmest air of the house tends to
collect. Ideally, they should be insulated to the same level as the roof. In practice, it is often difficult to achieve
insulation levels much above R-11. Some manufacturers provide curbs prefabricated out of a rigid insulating
foam, which can be further insulated at the site.

Roof windows, mounted in a sloping roof, often include a metal flashing system. If this metal flashing is in
contact with a metal window frame, it can create additional surfaces for conducting heat. Thus, as with
thermally broken aluminum windows, care should be taken to ensure a thermal separation between the cold
outer metal surfaces and metal parts of the window frame that are exposed to the warm interior air.

4.3 Performance Implications of Basic Fenestration Types

There are subtle performance differences between a fixed and operable fenestration product that fills an
identical rough opening. The fixed unit will typically have a smaller fraction of frame and proportionately
more glass than the similar operable unit. Thus, fixed products with high-performance glass will have a
better, lower U-factor, but a higher SHGC due to a smaller frame area and larger glass area. Fixed products
have very low infiltration rates, but then they also do not provide natural ventilation and do not satisfy
building code requirements for fire egress.

For operating fenestration products, the type of operation has little direct effect on the U-factor or SHGC of
the unit, but it can have a significant effect on the air infiltration and ventilation characteristics. Operation can
be broken into two basic types: sliding products and hinged products. The comments below are a general
characterization of American fenestration products; however, they may not apply to a specific product made
by a given manufacturer.

4.3.1. Hinged Windows

Hinged windows such as casements, awnings, and hoppers generally have lower air leakage rates than
sliding windows from the same manufacturer because the sash closes by pressing against the frame,
permitting the use of more effective compression-type weatherstripping. In most types, the sash swings
closed from the outside, so that additional external wind pressure tends to push the sash more tightly shut.
Hinged windows require a strong frame to encase and support the projecting sash. Also, because projecting-
type sashes must be strong enough to swing out and still resist wind forces, the stiffer window units do not
flex as readily in the wind. In addition, hinged windows have locking mechanisms that force the sash against
the weatherstripping to maximize compression. These design details tend to reduce air infiltration of hinged
windows in comparison to sliders.

4.3.2. Sliding Windows

Sliding windows, whether single-hung, double-hung, or horizontal sliders, generally have higher air leakage
rates than projecting or hinged windows. Sliding windows typically use a brush-type weatherstripping that
allows the sash to slide past. This type is generally less effective than the compression gaskets found in
projecting windows. The weatherstrip effectiveness also tends to be reduced over time due to wear and tear
from repeated movement of the sliding sash. The frames and sashes of sliding units can be made with lighter,
less rigid frame sections since they only need to support their own weight. This lightness may permit the
sliding frames to flex and can allow more air leakage under windy conditions. Manufacturers can choose to
engineer greater stiffness in their products by design and material selection.

Slider window performance can also be improved with latching mechanisms that compress the sash to the
fixed frame and by the addition of compression weatherstripping at the head and sill of double-hung
windows or the end jamb of horizontal sliders.
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4.3.3. Sliding Glass and French Doors

As previously noted, sliding doors are essentially big sliding windows. However, they are more complicated
because of their size and weight and because the sill is also a door threshold, which must keep water out
while allowing easy passage of people and objects. The threshold is typically the most difficult part of the
frame to weatherstrip effectively.

French doors benefit from being much more like traditional doors than sliding doors. French doors can use
weatherstripping and operating hardware designed for similar non-glazed doors. However, when there are
large openings with multiple hinged doors, it is more difficult to positively seal the joints between door
leaves and to create the stiffness that will resist infiltration.

4.4 Frame Materials

The material used to manufacture the frame governs the physical characteristics of the fenestration product,
such as frame thickness, weight, and durability, but it also has a major impact on the thermal characteristics
of the product. Increasingly, manufacturers are producing hybrid or composite sash and frames, in which
multiple materials are selected and combined to best meet the overall required performance parameters.
Thus, a simple inspection of the inner or outer surface of the frame is no longer an accurate indicator of the
total material or its performance. Since the sash and frame represent from 10 to 30 percent of the total area of
the fenestration unit, the frame properties will significantly influence the total product performance.

4.4.1. Wood Frames

Wood fenestration products are manufactured in all configurations, from sliders to swinging windows. Wood
is favored in many residential applications because of its appearance and traditional place in house design.

A variation of the wooden product is to clad the exterior face of the frame with either vinyl or aluminum,
creating a permanent weather-resistant surface. Clad frames thus have lower maintenance requirements,
while retaining the attractive wood finish on the interior.

From a thermal point of view, wood-framed products perform well. The thicker the wood frame, the more
insulation it provides. Wood-framed fenestration products typically exhibit low heat loss rates.

However, metal cladding, metal hardware, or the metal reinforcing often used at corner joints can degrade
the thermal performance of wood frames. If the metal extends through the fenestration product from the cold
side to the warm side of the frame, it creates a thermal short circuit, conducting heat more quickly through
that section of the frame.

4.4.2. Aluminum Frames

The biggest disadvantage of aluminum as a fenestration product frame material is its high thermal
conductance. It readily conducts heat, greatly raising the overall U-factor of a fenestration unit. Because of its
high thermal conductance, the thermal resistance of an aluminum frame is determined more by the amount
of surface area of the frame than by the thickness or the projected area, as with other frame materials. Thus,
an aluminum frame profile with a simple compact shape will perform much better than a profile with many
fins and undulations.

In cold climates, a simple aluminum frame can easily become cold enough to condense moisture or frost on
the inside surfaces of fenestration product frames. Even more than the problem of heat loss, the condensation
problem spurred development of a more insulating aluminum frame.

The most common solution to the heat conduction problem of aluminum frames is to provide a “thermal
break” by splitting the frame components into interior and exterior pieces and use a less conductive material
to join them. There are many designs available for thermally broken aluminum frames. The most prevalent
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technique used in residential fenestration products is called “pouring and debridging.” The frame is first
extruded as a single piece with a hollow trough in the middle. This is filled with a plastic that hardens into a
strong intermediate piece. The connecting piece of aluminum is then milled out, leaving only the plastic to
join the two halves of aluminum. Functionally, the resulting piece is cut, mitered, and assembled like a simple
aluminum extrusion. Thermally, the plastic slows the heat flow between the inside and outside. There are
other manufacturing techniques for producing a thermal break (such as crimped-in-place polymer strips), but
the thermal results are similar.

4.4.3. Vinyl Frames

Plastics are relative newcomers as fenestration product frame materials in North America. Vinyl, also known
as polyvinyl chloride (PVC), is a versatile material with good insulating value.

The thermal performance of vinyl frames is roughly comparable to wood. Large hollow chambers within the
frame can allow unwanted heat transfer through convection currents. Creating smaller cells within the frame
reduces this convection exchange, as does adding an insulating material. Most manufacturers are conducting
research and development to improve the insulating value of their vinyl fenestration product assemblies.

4.4.4. Fiberglass and Engineered Thermoplastics

In addition to vinyl fenestration products two other polymer-based technologies have become available,
fiberglass and thermoplastics. Frames can be made of glass-fiber-reinforced polyester, or fiberglass, which is
pultruded into lineal forms and then assembled into fenestration products. These frames are dimensionally
stable and have good insulating value by incorporating air cavities (similar to vinyl).

4.4.5. Wood Composites

Most people are familiar with composite wood products, such as particle board and laminated strand lumber,
in which wood particles and resins are compressed to form a strong composite material. The wood
fenestration product industry has now taken this a step further by creating a new generation of
wood/polymer composites that are extruded into a series of lineal shapes for frame and sash members. These
composites are stable, and have the same or better structural and thermal properties as conventional wood,
with better moisture resistance and more decay resistance. They can be textured and stained or painted much
like wood. They were initially used in critical elements, such as sills and thresholds in sliding patio doors, but
are now being used for entire units. This approach has the added environmental advantage of reusing a
volume of sawdust and wood scrap that would otherwise be discarded.

4.4.6. Hybrid and Composite Frames

Manufacturers are increasingly turning to hybrid frame designs that use two or more of the frame materials
described above to produce a complete fenestration product system. The wood industry has long built vinyl-
and aluminum-clad products to reduce exterior maintenance needs. Vinyl manufacturers and others offer
interior wood veneers to produce the finish and appearance that many homeowners desire. Split-sash designs
may have an interior wood element bonded to an exterior fiberglass element.

4.5 Basic Glazing Materials

Two basic materials are used for fenestration product glazing: glass, which is by far the most common, and
plastics, which have many specialized applications.

WINDOW 7 User ManualManual March 2019 4-5



4.5 Basic Glazing Materials 4. FENESTRATION PRODUCTS

45.1. Glass

Traditionally, fenestration products have been made of clear glass. Most residential-grade clear glass today is
produced with the float technique in which the glass is “floated” over a bed of molten tin. This provides
extremely flat surfaces, uniform thicknesses, and few if any visual distortions. The glass has a slight greenish
cast, due to iron impurities, but this is generally not noticeable except from the edge. An even higher-quality
glass with reduced iron content eliminates the greenness and also provides a higher solar energy
transmittance. This is commonly called “water-white glass.”

Obscure glasses still transmit most of the light but break up the view in order to provide privacy. This effect
is generally achieved either with decorative embossed patterns or with a frosted surface that scatters the light
rays.

By adding various chemicals to glass as it is made, glass can be produced in a wide variety of colors. Glass
colors are typically given trade names, but the most frequently used colors can be generally described as
clear, bronze, gray, and blue-green. After clear glass, the gray glasses are most commonly used in residential
construction, as they have the least effect on the perceived color of the light. Tinted glass is discussed later in
this chapter.

The mechanical properties of glass can be altered, as well as its basic composition and surface properties.
Heat-strengthening and tempering make glass more resistant to breakage. Heat-strengthened glass is about
twice as strong as standard glass. Tempered glass is produced by reheating and then quickly chilling the
glass. It breaks into small fragments, rather than into long, possibly dangerous shards. Laminated glass is a
sandwich of two outer layers of glass with a plastic inner layer that holds the glass pieces together in the
event of breakage. Fully tempered and laminated glass is required by building codes in many door and
fenestration product applications.

4.5.2. Plastics

Several plastic materials have been adapted for use as glazing materials. Their primary uses are fenestration
products with special requirements and skylights.

The following list of plastic glazing materials covers the major types of plastic glazing materials and
compares their general properties:

®  (Clear acrylic is widely available and relatively inexpensive. It is available in various tints and colors. It
has excellent visible light transmittance and longevity. However, it is softer than glass, which makes it
vulnerable to scratching.

®  Frosted acrylic is like clear acrylic, except that it diffuses light and obscures the view. It comes in varying
degrees of light transmittance. Most bubble skylights are made of frosted acrylic.

®  (Clear polycarbonate is like acrylic sheet, but it is harder and tougher, offering greater resistance to
scratching and breakage. It is more expensive than acrylic.

®  Fiber-reinforced plastic is a tough, translucent, flexible sheet material with good light-diffusing
properties. Short lengths of fiberglass are embedded in a polymer matrix to form flat or ribbed sheets.
Stiff, insulating, translucent panels are created by bonding double layers to a metal frame and adding
fiberglass insulation. It is also formed into corrugated sheets as a translucent roofing material. Surface
erosion may shorten its useful life.

® Extruded multicell sheet, usually made with acrylic or polycarbonate plastic, is a transparent or tinted
plastic extruded into a double- or triple-wall sheet with divider webs for stiffness, insulating value, and
light diffusion.

= Polyester is a thin film used to carry specialized coatings and/or to divide the air space between two
layers of glass into multiple air spaces. Highly transparent, it is protected from abuse and weathering by
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the two exterior glass layers. It can also be used in tinted or coated forms as film that is glued to the inner
surface of existing fenestration products for retrofitting applications.

4.6 Improved Glazing Products

There are three fundamental approaches to improving the energy performance of glazing products:

1. Alter the glazing material itself by changing its chemical composition or physical characteristics. An
example of this is tinted glazing. The glazing material can also be altered by creating a laminated
glazing.

2. Apply a coating to the glazing material surface. Reflective coatings and films were developed to

reduce heat gain and glare, and more recently, low-emittance and spectrally selective coatings have
been developed to improve both heating and cooling season performance.

3. Assemble various layers of glazing and control the properties of the spaces between the layers. These
strategies include the use of two or more panes or films, low-conductance gas fills between the layers,
and thermally improved edge spacers.

Two or more of these approaches may be combined. Each of these improvements to the glazing is discussed
below

4.6.1. Tinted Glazing

Both plastic and glass materials are available in a large number of tints. The tints absorb a portion of the light
and solar heat. Tinting changes the color of the fenestration product.

Tinted glazings retain their transparency from the inside, so that the outward view is unobstructed. The most
common colors are neutral gray, bronze, and blue-green, which do not greatly alter the perceived color of the
view and tend to blend well with other architectural colors. Many other specialty colors are available for
particular aesthetic purposes.

Tinted glass is made by altering the chemical formulation of the glass with special additives. Its color changes
with the thickness of the glass and the addition of coatings applied after manufacture. Every change in color
or combination of different glass types affects transmittance, solar heat gain coefficient, reflectivity, and other
properties. Glass manufacturers list these properties for every color, thickness, and assembly of glass type
they produce.

Tinted glazings are specially formulated to maximize their absorption across some or all of the solar spectrum
and are often referred to as “heat-absorbing.” All of the absorbed solar energy is initially transformed into
heat within the glass, thus raising the glass temperature. Depending upon climatic conditions, up to 50
percent of the heat absorbed in a single layer of tinted glass may then be transferred via radiation and
convection to the inside. Thus, there may be only a modest reduction in overall solar heat gain compared to
other glazings.

There are two categories of tinted glazing: the traditional tints that diminish light as well as heat gain, and
spectrally selective tints that reduce heat gain but allow more light to be transmitted to the interior. The
traditional tinted glazing often forces a trade-off between visible light and solar gain. For these bronze and
gray tints, there is a greater reduction in visible light transmittance than there is in solar heat gain coefficient.
This can reduce glare by reducing the apparent brightness of the glass surface, but it also reduces the amount
of daylight entering the room.

To address the problem of reducing daylight with traditional tinted glazing, glass manufacturers have
developed new types of tinted glass that are “spectrally selective.” They preferentially transmit the daylight
portion of the solar spectrum but absorb the near-infrared part of sunlight. This is accomplished by adding
special chemicals to the float glass process. Like other tinted glass, they are durable and can be used in both
monolithic and multiple-glazed fenestration product applications. These glazings have a light blue or green
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tint and have visible transmittance values higher than conventional bronze- or gray-tinted glass, but have
lower solar heat gain coefficients. Because they are absorptive, they are best used as the outside glazing in a
double-glazed unit. They can also be combined with Low-E coatings to enhance their performance further.

4.6.2. Reflective Coatings and Films

As the solar heat gain is lowered in single-pane tinted glazings, the visible light transmission drops even
faster, and there are practical limits on how low the solar heat gain can be made using tints. If larger
reductions are desired, a reflective coating can be used to lower the solar heat gain coefficient by increasing
the surface reflectivity of the material. These coatings usually consist of thin metallic layers. The reflective
coatings come in various metallic colors (silver, gold, bronze), and they can be applied to clear or tinted
glazing (the substrate). The solar heat gain of the substrate can be reduced a little or a lot, depending on the
thickness and reflectivity of the coating, and its location on the glass.

As with tinted glazing, the visible light transmittances of reflective glazings are usually reduced substantially
more than the solar heat gain.

4.6.3. Double Glazing

Storm windows added onto the outside of window frames during the stormy winter season were the first
double-glazed fenestration products. They reduce infiltration from winter winds by providing a seal around
all the operating sash and they improve the insulating value of the glazing as well.

When manufacturers began to experiment with factory-sealed, double-pane glass to be installed for year-
round use, they encountered a number of technical concerns, such as how to allow for different thermal
movement between the two panes, how to prevent moisture from forming between the panes and
condensing on an inaccessible surface, and how to allow for changes in atmospheric pressure as the assembly
was moved from factory to installation site. These issues have been successfully addressed over the years
with a variety of manufacturing techniques and material selections.

When double-glass units first came on the market, the two glass layers were often fused around the perimeter
to make a permanently sealed air space. In recent years, however, spacers and polymer sealants have largely
replaced glass-to-glass seals, and have proven sufficiently durable for residential applications. The layers of
glass are separated by and adhere to a spacer, and the sealant, which forms a gas and moisture barrier, is
applied around the entire perimeter. Normally, the spacer contains a desiccant material to absorb any
residual moisture that may remain in the air space after manufacture. Sealed insulating glass units are now a
mature, well proven technology. Designs utilizing high-quality sealants and manufactured with good quality
control should last for decades without seal failure.

4.6.4. Glass Coatings and Tints in Double Glazing

Both solar reflective coatings and tints on double-glazed fenestration products are effective in reducing
summer heat gain; however, only certain coatings contribute to reducing winter heat loss, and tints do not
affect the heat loss rates at all. It is possible to provide reflective coatings on any one of the four surfaces,
although they are usually located on the outermost surface or on the surfaces facing the air space. Coating
location can also depend on the type of coating. Some vacuum-deposited reflective coatings must be placed in
a sealed air space because they would not survive exposure to outdoor elements, finger prints, or cleaning
agents. Pyrolytic coatings that are created with a high-temperature process as the glass is formed are
extremely hard and durable and can be placed anywhere. Each location produces a different visual and heat
transfer effect. Other advanced coatings such as low-emittance and spectrally selective coatings are normally
applied to double-glazed or triple-glazed fenestration products. These applications are discussed later in this
chapter.
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Double-pane units can be assembled using different glass types for the inner and outer layers. Typically, the
inner layer is standard clear glass, while the outer layer can be tinted, reflective, or both. The solar heat gain
coefficient is reduced because the tinted glass and clear glass both reduce transmitted radiation. In addition,
this design further reduces solar heat gain because the inner clear glass, the gas fill, and any Low-E coating
keep much of the heat absorbed by the outer glass from entering the building interior.
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Figure 4-2. Insulating Glass Unit (IGU).

4.6.5. Gap Width in Multiple Glazed Units

Fenestration product manufacturers have some flexibility to reduce heat transfer by selecting the best gap
width between two or more glazings. The air space between two pieces of glass reaches its optimum
insulating value at about 1/2-inch (12 mm) thickness when filled with air or argon. As the gap gets larger,
convection in the gap increases and slowly increases heat transfer. Below 3/8 inch (9 mm), conduction
through the air gap increases and the U-factor rises more rapidly. Krypton gas has its optimum thickness at
about 1/4 inch (6 mm), so that if smaller gas gaps are required, for example in a three-layer fenestration
product whose overall exterior dimensions are limited, krypton may be the best selection, although it is also
more costly.

4.6.6. Divided Lights

Manufacturers have been struggling with the problem of many homeowners’ preference for traditional,
divided light fenestration products, which have many small panes separated by thin bars called muntins.
With single-pane glass, true divided lights actually improved the thermal performance of the fenestration
product because the wood muntins had a higher insulating value than the glass. Some manufacturers have
introduced “true divided light” insulated units, in which traditional-looking muntins hold small, individual,
insulated panes. However, these are expensive and difficult to fabricate with insulated glass and have greater
thermal losses due to the number of edges, which now have metal in them.

A second option is to produce a single, large sealed glass unit with “muntins” glued to the inside and outside
surfaces, while a grid is placed in the middle of one large insulated unit, giving the visual effect of divided
lights. This reduces fabrication costs but does not reduce resistance to heat flow if the muntins in the middle
are metal and if they touch both lights of glass.
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A third option, which is more energy efficient, is to build a large-pane insulated unit that has snap-on or
glued-on grilles to simulate the traditional lights.

The energy performance of the simple snap-on grid will be similar to a unit without any mullions; however,
the true divided lights will result in greater heat transfer because of the additional edges.

4.6.7. Special Products

Evacuated glazing units (EGU) or vacuum insulating glazing (VIG) are an emerging technology developed as
a concept some 20-30 years ago, but only now approaching wide-spread commercialization and acceptance.
EGU is therefore an active and rapidly changing area of research. EGU for residential and commercial use is a
promising technology capable of meeting the rigorous thermal performance requirements of net-zero energy
windows. These products can be modeled in WINDOW. See the windows.lbl.gov Research web page for
more information about this technology.

Glass blocks present a very special case of double glazing. They provide light with some degree of visual
privacy. Plastic blocks, which have a lower U-factor than glass, are also available. However, when installed,
the necessary grouting reduces the energy efficiency. Also, metal mesh and steel reinforcing bars, used
between blocks to provide structural stability, provide thermal bridges which also reduce energy efficiency.

Plastic glazings are available in a number of configurations with double layers. Double-glazed acrylic bubble
skylights are formed with two layers separated by an air space of varying thickness, ranging from no
separation at the edges to as much as 3 inches (7.6 cm) at the top of the bubble. The average separation is used
to calculate the effective U-factor.

Multicell polycarbonate sheets, which can be mounted with the divider webs running vertically or
horizontally, are available. The divider webs increase the effective insulating value of the glazing by reducing
convection exchange within the cells, especially when they are mounted horizontally.

4.6.8. Multiple Panes or Films

By adding a second pane, the insulating value of the fenestration product glass alone is doubled (the U-factor
is reduced by half). As expected, adding a third or fourth pane of glass further increases the insulating value
of the fenestration product, but with diminishing effect.

Triple- and quadruple-glazed fenestration products became commercially available in the 1980s as a response
to the desire for more energy-efficient products. There is a trade-off with this approach, however. As each
additional layer of glass adds to the insulating value of the assembly, it also reduces the visible light
transmission and the solar heat gain coefficient, thereby reducing the fenestration product’s value for
providing solar gains or daylighting. In addition, other complications are encountered. Additional panes of
glass increase the weight of the unit, which makes mounting and handling more difficult and transportation
more expensive.

Because of the difficulties discussed above, it is apparent there are physical and economic limits to the
number of layers of glass that can be added to a fenestration product assembly. However, multiple-pane units
are not limited to assemblies of glass. One popular innovation is based on substituting an inner plastic film
for the middle layer of glass. The plastic film is very lightweight, and because it is very thin, it does not
increase the thickness of the unit. The glass layers protect the inner layer of plastic from scratching,
mechanical abuse, corrosion, weathering, and visual distortions caused by wind pressure. Thus, the strength
and durability of plastic as a glazing material are no longer issues when the plastic is protected from physical
abuse and weathering by inner and outer layers of glass. The plastic films are specially treated to resist UV
degradation and they are heat shrunk so they remain flat under all conditions.

The plastic inner layer serves a number of important functions. It decreases the U-factor of the fenestration
product assembly by dividing the inner air space into multiple chambers. Units are offered with one or two

4-10 March 2019 WINDOW 7 User Manual



4. FENESTRATION PRODUCTS 4.6 Improved Glazing Products

inner layers of plastic. Secondly, a Low-E coating can be placed on the plastic film itself to further lower the
U-factor of the assembly. Also, the plastic film can be provided with spectrally selective coatings to reduce
solar gain in hot climates without significant loss of visible transmittance. The performance of multiple-pane
fenestration product assemblies with low-emittance coatings and gas fills is described in the following
sections.

4.6.9. Low-Emittance Coatings

The principal mechanism of heat transfer in multilayer glazing is thermal radiation from a warm pane of
glass to a cooler pane. Coating a glass surface with a low-emittance material and facing that coating into the
gap between the glass layers blocks a significant amount of this radiant heat transfer, thus lowering the total
heat flow through the fenestration product. The improvement in insulating value due to the Low-E coating is
roughly equivalent to adding another pane of glass to a multipane unit.

The solar spectral reflectances of Low-E coatings can be manipulated to include specific parts of the visible
and infrared spectrum. A glazing material can then be designed to optimize energy flows for solar heating,
daylighting, and cooling.

With conventional clear glazing, a significant amount of solar radiation passes through the fenestration
product, and then heat from objects within the house is reradiated back through the fenestration product. For
example, a glazing design for maximizing solar gains in the winter would ideally allow all of the solar
spectrum to pass through, but would block the reradiation of heat from the inside of the house. The first Low-
E coatings were designed to have a high solar heat gain coefficient and a high visible transmittance to
transmit the maximum amount of sunlight into the interior while reducing the U-factor significantly.

A glazing designed to minimize summer heat gains but allow for some daylighting would allow visible light
through, but would block all other portions of the solar spectrum, including ultraviolet light and near-
infrared, as well as long-wave heat radiated from outside objects, such as paving and adjacent buildings, as
shown in Figure 2-3. These second-generation Low-E coatings were designed to reflect the solar near-
infrared, thus reducing the total solar heat gain coefficient while maintaining high levels of light
transmission. Variations on this design (modified coatings and/or glazings) can further reduce summer solar
heat gain and control glare.

There are three basic types of Low-E coatings available on the market today:

1. High-transmission Low-E:
These Low-E glass products are often referred to as pyrolitic or hard coat Low-E glass, due to the glass
coating process. The properties presented here are typical of a Low-E glass product designed to reduce
heat loss but admit solar gain.

2. Moderate-transmission Low-E:
These Low-E glass products are often referred to as sputtered (or soft-coat products) due to the glass
coating process. (Note: Low solar gain Low-E products are also sputtered coatings.) Such coatings reduce
heat loss and let in a reasonable amount of solar gain.

3. Low-transmission Low-E:
These Low-E products are often referred to as sputtered (or soft-coat) due to the glass coating process.
(Note: Moderate solar gain Low-E products are also sputtered coatings.) This type of Low-E product,
sometimes called spectrally selective Low-E glass, reduces heat loss in winter but also reduces heat gain
in summer. Compared to most tinted and reflective glazings, this Low-E glass provides a higher level of
visible light transmission for a given amount of solar heat reduction.
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The type and quality of Low-E coating will affect not only the U-factor, but also the transmittance and solar
heat gain coefficient of a glass. All these properties (U-factor, VT, and SHGC) need to be taken into
consideration in characterizing a particular glazing product.
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4.6.9.1. Coating Placement

The placement of a Low-E coating within the air gap of a double-glazed fenestration product does not
significantly affect the U-factor but it does influence the solar heat gain coefficient (SHGC). That is why, in
heating-dominated climates, placing a Low-E coating on the #3 surface (outside surface of the inner pane) is
recommended to maximize winter passive solar gain at the expense of a slight reduction in the ability to
control summer heat gain. In cooling climates, a coating on the #2 surface (inside surface of the outer pane) is
generally best to reduce solar heat gain and maximize energy efficiency. Manufacturers sometimes place the
coatings on other surfaces (e.g., #2 surface in a heating climate) for other reasons, such as minimizing the
potential for thermal stress. Multiple Low-E coatings are also placed on surfaces within a triple-glazed
fenestration product assembly, or on the inner plastic glazing layers of multipane assemblies referred to as
superwindows (discussed later in this chapter), with a cumulative effect of further improving the overall U-
factor.

4.6.9.2. Coating Types

There are two basic types of Low-E coatings - sputtered and pyrolytic, referring to the process by which they
are made. The best of each type of coating is colorless and optically clear. Some coatings may have a slight
hue or subtle reflective quality, particularly when viewed in certain lighting conditions or at oblique angles.

A sputtered coating is multilayered (typically, three primary layers, with at least one layer of metal) and is
deposited on glass or plastic film in a vacuum chamber. The total thickness of a sputtered coating is only
1/10,000 of the thickness of a human hair. Sputtered coatings often use a silver layer and must be protected
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from humidity and contact. For this reason they are sometimes referred to as “soft coats.” Since sputtering is
a low-temperature process, these coatings can be deposited on flat sheets of glass or thin plastic films. While
sputtered coatings are not durable in themselves, when placed into a sealed double- or triple-glazed assembly
they should last as long as the sealed glass unit. Sputtered coatings typically have lower emittances than
pyrolytic coatings. They are available commercially with emittance ratings of e = 0.10 to as low as e = 0.02 (e =
0.20 means that 80 percent of the long-wavelength radiant energy received by the surface is reflected, while e
= 0.02 means 98 percent is reflected). For uncoated glass, e = 0.84, which means only 16 percent of the radiant
energy received by the surface is reflected.

A typical pyrolytic coating is a metallic oxide, most commonly tin oxide with some additives, which is
deposited directly onto a glass surface while it is still hot. The result is a baked-on surface layer that is quite
hard and thus very durable, which is why this is sometimes referred to as a “hard coat.” A pyrolytic coating
can be ten to twenty times thicker than a sputtered coating but is still extremely thin. Pyrolytic coatings can
be exposed to air, cleaned with normal cleaning products, and subjected to general wear and tear without
losing their Low-E properties.

Because of their greater durability, pyrolytic coatings are available on single-pane glass and separate storm
windows, but not on plastics, since they require a high-temperature process. In general, though, pyrolytic
coatings are used in sealed, double-glazed units with the Low-E surface inside the sealed air space. While
there is considerable variation in the specific properties of these coatings, they typically have emittance
ratings in the range of e = 0.20 to e = 0.10.

A laminated glass with a spectrally selective Low-E sputtered coating on plastic film sandwiched between
two layers of glass offers the energy performance of single-pane, spectrally selective glass and the safety
protection of laminated glass. However, in this configuration, since the Low-E surface is not exposed to an air
space, there is no effect on the glazing U-factor.

4.6.10. Gas Fills

Another improvement that can be made to the thermal performance of insulating glazing units is to reduce
the conductance of the air space between the layers. Originally, the space was filled with air or flushed with
dry nitrogen just prior to sealing. In a sealed glass insulating unit air currents between the two panes of
glazing carry heat to the top of the unit and settle into cold pools at the bottom. Filling the space with a less
conductive gas minimizes overall transfer of heat between two glass layers.

Manufacturers have introduced the use of argon and krypton gas fills, with measurable improvement in
thermal performance. Argon is inexpensive, nontoxic, nonreactive, clear, and odorless. The optimal spacing
for an argon-filled unit is the same as for air, about 1/2 inch (12 mm). Krypton has better thermal
performance, but is more expensive to produce. Krypton is particularly useful when the space between
glazings must be thinner than normally desired, for example, 1/4 inch (6 mm). A mixture of krypton and
argon gases is also used as a compromise between thermal performance and cost.

Filling the sealed unit completely with argon or krypton presents challenges that manufacturers continue to
work on. A typical gas fill system adds the gas into the cavity with a pipe inserted through a hole at the edge
of the unit. As the gas is pumped in, it mixes with the air, making it difficult to achieve 100 percent purity.
Recent research indicates that 90 percent is the typical concentration achieved by manufacturers today. Some
manufacturers are able to consistently achieve better than 95 percent gas fill by using a vacuum chamber. An
uncoated double-pane unit filled with 90 percent argon gas and 10 percent air yields a slightly more than 5
percent improvement in the insulating value at the center of the glass, compared to the same unit filled with
air. However, when argon and krypton fills are combined with Low-E coatings and multipane glazings, more
significant reductions of 15 to 20 percent can be achieved. Since the Low-E coating has substantially reduced
the radiation component of heat loss, the gas fill now has a greater proportional effect on the remaining heat
transfer by convection and conduction.
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4.7 Thermally Improved Edge Spacers

The layers of glazing in an insulating glass (IG) unit must be held apart at the appropriate distance by
spacers. The spacer system must provide a number of additional functions in addition to keeping the glass
units at the proper dimension:

® accommodate stress induced by thermal expansion and pressure differences;

= provide a moisture barrier that prevents passage of water or water vapor that would fog the unit;

= provide a gas-tight seal that prevents the loss of any special low-conductance gas in the air space;

® create an insulating barrier that reduces the formation of interior condensation at the edge.

Older double-pane wood fenestration products used a wood spacer that could not be hermetically sealed and
thus was vented to the outside to reduce fogging in the air gap. Modern versions of this system function well
but, because they are not hermetically sealed, cannot be used with special gas fills or some types of Low-E
coatings. Early glass units were often fabricated with an integral welded glass-to-glass seal. These units did
not leak but were difficult and costly to fabricate, and typically had a less-than-optimal narrow spacing. The
standard solution for insulating glass units (IGUs) that accompanied the tremendous increase in market share
of insulating glass in the 1980s was the use of metal spacers, and sealants. These spacers, typically aluminum,
also contain a desiccant that absorbs residual moisture. The spacer is sealed to the two glass layers with
organic sealants that both provide structural support and act as a moisture barrier. There are two generic
systems for such IGUs: a single-seal spacer and a double-seal system.

In the single-seal system , an organic sealant, typically a butyl material, is applied behind the spacer and
serves both to hold the unit together and to prevent moisture intrusion. These seals are normally not
adequate to contain special low-conductance gases.

In a double-seal system , a primary sealant, typically butyl, seals the spacer to the glass to prevent moisture
migration and gas loss, and a secondary backing sealant, often silicone, provides structural strength. When
sputtered Low-E coatings are used with double-seal systems, the coating must be removed from the edge first
(“edge deletion”) to provide a better edge seal.

Since aluminum is an excellent conductor of heat, the aluminum spacer used in most standard edge systems
represented a significant thermal “short circuit” at the edge of the IGU, which reduces the benefits of
improved glazings. As the industry has switched from standard double-glazed IGUs to units with Low-E
coatings and gas fills, the effect of this edge loss becomes even more pronounced. Under winter conditions,
the typical aluminum spacer would increase the U-factor of a Low-E, gas fill unit slightly more than it would
increase the U-factor of a standard double-glazed IGU. The smaller the glass area, the larger the effect of the
edge on the overall product properties. In addition to the increased heat loss, the colder edge is more prone to
condensation.

Fenestration product manufacturers have developed a series of innovative edge systems to address these
problems, including solutions that depend on material substitutions as well as radically new designs. One
approach to reducing heat loss has been to replace the aluminum spacer with a metal that is less conductive,
e.g., stainless steel, and change the cross-sectional shape of the spacer. Another approach is to replace the
metal with a design that uses materials that are better insulating. The most commonly used design
incorporates spacer, sealer, and desiccant in a single tape element. The tape includes a solid, extruded
thermoplastic compound that contains a blend of desiccant materials and incorporates a thin, fluted metal
shim of aluminum or stainless steel. Another approach uses an insulating silicone foam spacer that
incorporates a desiccant and has a high-strength adhesive at its edges to bond to glass. The foam is backed
with a secondary sealant. Both extruded vinyl and pultruded fiberglass spacers have also been used in place
of metal designs.

There are several hybrid designs that incorporate thermal breaks in metal spacers or use one or more of the
elements described above. Some of these are specifically designed to accommodate three- and four-layer
glazings or IGUs incorporating stretched plastic films. All are designed to interrupt the heat transfer pathway
at the glazing edge between two or more glazing layers.
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Warm edge spacers have become increasingly important as manufacturers switch from conventional double
glazing to higher-performance glazing. For purposes of determining the overall fenestration product U-
factor, the edge spacer has an effect that extends beyond the physical size of the spacer to a band about 63.5
mm (2.5 inches) wide. The contribution of this 63.5 mm (2.5-inch) wide “glass edge” to the total fenestration
product U-factor depends on the size of the product. Glass edge effects are more important for smaller
fenestration products, which have a proportionately larger glass edge area. For a typical residential-size
window (0.8 by 1.2 meters , 3 by 4 feet), changing from a standard aluminum edge to a good-quality warm
edge will reduce the overall fenestration product U-factor by 0.01 to 0.02 Btu/hr- ft>-°F.
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4.8 Shading Systems

Window coverings are elements added to existing windows to improve energy performance, reduce glare,
provide privacy, or enhance the appearance or comfort of a home. Examples of window coverings include:
interior shades and drapes, exterior shades, shutters, and awnings. More examples are shown below in Figure
4-4.

WINDOW and THERM are designed to simulate the thermal performance of many of these shade types.
WINDOW and THERM do not currently simulate non-coplanar systems, such as awnings. Shades may be
places on the room-side, exterior-side, or between glass panes. Many of these shading types are operable,
meaning they may be placed in two or more positions. The overall thermal performance of a shading system
is highly dependent on the operation.

Interior louvered blind Interior cellular shade Interior pleated shade

Interior solar screen Interior roller shade Interior window quilt

Exterior solar screen Exterior roller shade Exterior roller shutter

Figure 4-4. Shading systems that can be modeled in THERM and WINDOW.
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5. FENESTRATION HEAT TRANSFER BASICS

5.1. Overview

Much of the information in this chapter is taken from the book Residential Windows: A Guide to New
Technologies and Energy Performance by John Carmody, Stephen Selkowitz, and Lisa Heschong. Additional
information can also be found in the ASHRAE Handbook of Fundamentals.

5.2 Energy Flow Mechanisms

Overall energy flow through a fenestration product is a function of:

Temperature Driven Heat Transfer: When there is a temperature difference between inside and
outside, heat is lost or gained through the fenestration product frame and glazing by the combined
effects of conduction, convection, and radiation. This is indicated in terms of the U-factor of a
fenestration assembly.

Solar Gain: Regardless of outside temperature, heat can be gained through fenestration products by
direct or indirect solar radiation. The amount of heat gain through products is measured in terms of
the solar heat gain coefficient (SHGC) of the glazing.

Infiltration: Heat loss and gain also occur by infiltration through cracks in the fenestration assembly.
This effect is measured in terms of the amount of air (cubic feet or meters per minute) that passes
through a unit area of fenestration product (square foot or meter) under given pressure conditions. In
reality, infiltration varies with wind-driven and temperature-driven pressure changes. Infiltration
also contributes to summer cooling loads in some climates by raising the interior humidity level.

The 2001 ASHRAE Handbook of Fundamentals contains the following equation for calculating the energy flow
through a fenestration product (assuming no humidity difference and excluding air infiltration):

q

Where:

= U™ Apt (tout—tin) + (SHGC* Apt * E:)
[5-1]
q = instantaneous energy flow, W (Btu/h)
U; = overall coefficient of heat transfer (U-factor), W/m?2-°K (Btu/h-ft?-°F)
tin = interior air temperature, °C (°F)
Fout = exterior air temperature, °C (°F)
Apy = Total projected area of fenestration, m? (ft?)

SHGC; = overall solar heat gain coefficient, non-dimensional

E: = incident total irradiance, W/m?2 (Btu/h-ft?)

This equation shows that the properties of U-factor, SHGC, and infiltration are major factors which determine
the energy flow through a fenestration product.
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5. FENESTRATION HEAT TRANSFER BASICS

5.3 Temperature Driven Heat Transfer

Fenestration product heat loss/gain due to temperature is a combination of three modes of heat transfer:

1. Conduction (heat traveling through a solid material, the way a frying pan warms up) through glazing,

spacer, and frame elements

2. Convection (the transfer of heat by the movement of gases or liquids, like warm air rising from a candle
flame) through air layers on the exterior and interior fenestration product surfaces and between glazing

layers

3. Radiative heat transfer (the movement of heat energy through space without relying on conduction
through the air or by movement of the air, the way you feel the heat of a fire) between glazing layers, or
between IG units and interior or exterior spaces.

Solar radiation absorbed by glazing layers will contribute to the temperature driven heat transfer, while solar
radiation transmitted by the glazing system will be independent of the temperature driven heat transfer.
Absorbed solar radiation will partially be transmitted into the conditioned space and will be included in
SHGC. These three modes of heat transfer are shown schematically in Figure 5-1. Heat flows from warmer to
cooler bodies, thus from inside to outside in winter, and reverses direction in summer during periods when

the outside temperature is greater than indoors.

The amount of heat transfer due to these three processes is quantified by its U-factor (W/m?2-°C or Btu/h-ft>-
°F). The inverse of heat flow, or resistance to heat transfer, is expressed as an R-value.

OUTDOORS

<— Double-glazed
window

INDOORS

Convection
and
conduction

- -"\\;/\ -

—_— A —_—
Thermal
radiation

Figure 5-1. Mechanisms of heat transfer in a fenestration product.

5.3.1. Conduction

Compared to a well-insulated wall, heat transfer through a typical older fenestration product is generally
much higher. A single-glazed fenestration product has roughly the same insulating qualities as a sheet of
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metal —most of the insulating value comes from the air layer on each surface of the glass. Such a product can
be considered a thermal hole in a wall and typically has a heat loss rate ten to twenty times that of the wall. A
product with such a poor insulating value allows heat to flow out of a space almost unimpeded. If the
temperature inside is 21°C (70°F) and outside is -18°C (0°F), the glass surface of a single-glazed product
would be about -8°C (17°F) — cold enough to form frost on the inside of the glass.

5.3.2. Convection

Convection affects the heat transfer in many places in the assembly: the inside glazing surface, the outside
glazing surface, inside frame cavities, and inside any air spaces between glazings. A cold interior glazing
surface cools the air adjacent to it. This denser cold air then falls to the floor, starting a convection current
which is typically perceived as a “draft” caused by leaky fenestration products. One remedy for this situation
is to install a product with lower heat loss rates that provides a warmer glass surface.

On the exterior, a component of the heat transfer rate of a fenestration product is the air film against the
glazing surface. As wind blows across the product (causing convection), and the insulating value of this air
film diminishes which contributes to a higher rate of heat loss. Finally, when there is an air space between
layers of glazing, convection currents can facilitate heat transfer through this air layer. By adjusting the space
between the panes of glass, as well as choosing a gas fill that insulates better than air, double-glazed
fenestration products can be designed to minimize this effect.

5.3.3. Radiation

All objects emit invisible thermal radiation, with warmer objects emitting more than colder ones. Hold your
hand in front of an oven window and you will feel the radiant energy emitted by that warm surface. Your
hand also radiates heat to the oven window, but since the window is warmer than your hand, the net balance
of radiant flow is toward your hand and it is warmed. Now imagine holding your hand close to a single-
glazed window in winter. The window surface is much colder than your hand. Each surface emits radiant
energy, but since your hand is warmer, it emits more toward the window than it gains and you feel a cooling
effect. Thus, a cold glazing surface in a room chills everything else around it.

5.3.4. U-factor

The U-factor is the standard way to quantify insulating value. It indicates the rate of heat flow through the
fenestration product. The U-factor is the total heat transfer coefficient of the fenestration system, in W/m?-°C
(Btu/hr-ft>-°F), which includes conductive, convective, and radiative heat transfer for a given set of
environmental conditions. It therefore represents the heat flow per hour, in Watts (Btu per hour) through
each square meter (square foot) of fenestration product for a 1°C (1°F) temperature difference between the
indoor and outdoor air temperature. The smaller the U-factor of a material, the lower the rate of heat flow.
The total R-value, which measures thermal resistance, is the reciprocal of the total U-factor (R=1/U).

The U-factor depends on the thermal properties of the materials in the fenestration product assembly, as well
as the weather conditions, such as the temperature differential between indoors and outside, and wind
speed. NFRC has standardized the exterior conditions (called environmental conditions) for U-factor
calculations for product ratings using the following temperatures and wind speeds:

=  Wind Speed: 5.5 m/s (12.3 mph)
® Indoor air temperature: 21°C (70°F)
®  Qutdoor air temperature: -18°C (0°F).

Skylights and roof fenestration products are simulated at a 20 degree slope from horizontal.
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5.3.4.1. Total Product U-factor

The U-factor of a total fenestration assembly is a combination of the insulating values of the glazing assembly
itself, the edge effects that occur in the insulated glazing unit, and the insulating value of the frame and sash.

5.3.4.2. Center-of-Glazing U-factor

The U-factor of the glazing portion of the fenestration unit is affected primarily by the total number of glazing
layers, the dimension separating the various layers of glazing, the type of gas that fills the separation, and the
characteristics of coatings on the various surfaces. The U-factor for the glazing alone is referred to as the
center-of-glass U-factor.

5.3.4.3. Edge Effects

A U-factor calculation assumes that heat flows perpendicular to the plane of the fenestration product.
However, fenestration products are complex three-dimensional assemblies, in which materials and cross
sections change in a relatively short space.

For example, metal spacers at the edge of an insulating glass unit have much higher heat flow than the center
of the insulating glazing, which causes increased heat loss along the outer edge of the glazing. The relative
impact of these “edge effects” becomes more important as the insulating value of the rest of the assembly
increases.

5.3.4.4. Frames and Sashes

The heat loss through a fenestration product frame can be quite significant: in a typical 1.2 by 0.9 m (4" by 3")
double-hung wood frame product, the frame and sash can occupy approximately 30 percent of the product
area.

In a frame with a cross section made of one uniform, solid material, the U-factor is based on the conduction of
heat through the material. However, hollow frames and composite frames with various reinforcing or
cladding materials are more complex. Here, conduction through materials must be combined with convection
of the air next to the glazing and radiant exchange between the various surfaces.

Furthermore, frames rarely follow the same cross section around a fenestration product. For example, a
horizontal slider has seven different frame cross sections, each with its own rate of heat flow.

5.3.4.5. Overall U-factor

Since the U-factors are different for the glazing, edge-of-glazing zone, and frame, it can be misleading to
compare U-factors if they are not carefully described. In order to address this problem, the concept of a total
fenestration product U-factor can be calculated in WINDOW and is utilized by many code orgainzations as
well as the National Fenestration Rating Council (NFRC), an organization that administers a window
certification program in the United States. The default values in WINDOW to calculate the overall U-factor of
a fenestration unit are based on the NFRC methodology. In most cases, the overall U-factor is higher than the
U-factor for the glazing alone, since the glazing remains superior to the frame in insulating value.

The U-factor of a product is calculated with the product in a vertical position. A change in mounting angle
can affect its U-factor.

5.4 Solar Heat Gain and Visible Transmittance

The second major energy performance characteristic of fenestration products is the ability to control solar
heat gain through the glazing. Solar heat gain through fenestration products tends to be the single most
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significant factor in determining the air-conditioning load of a residential building. The intensity of heat gain
from solar radiation can greatly surpass heat gain from other sources, such as outdoor air temperature or
humidity.

Visible transmittance (VT) is an optical property that indicates the amount of visible light transmitted
through the glazing. Although VT does not directly affect heating and cooling energy use, it is used in the
evaluation of energy-efficient fenestration products and therefore is discussed following the solar heat gain
section.

The origin of solar heat gain is the direct and diffuse radiation coming directly from the sun and the sky or
reflected from the ground and other surfaces. Some radiation is directly transmitted through the glazing to
the space, and some may be absorbed in the glazing and then indirectly admitted to the space. Sunlight is
composed of electromagnetic radiation of many wavelengths, ranging from short-wave invisible ultraviolet,
to the visible spectrum, to the longer, invisible near-infrared waves. About half of the sun’s energy is visible
light; the remainder is largely infrared with a small amount of ultraviolet. This characteristic of sunlight
makes it possible to selectively admit or reject different portions of the solar spectrum. While reducing solar
radiation through fenestration products is a benefit in some climates and during some seasons, maximizing
solar heat gain can be a significant energy benefit under winter conditions. These often conflicting directives
can make selection of the “best” product a challenging task. See Section 2.6.9 for a more detailed discussion of
these properties of fenestration products.

Reflection Transmission

Abaorrtiorl
|

Figure 5-2. A glazing system’s properties of reflection, transmission and absorption determine what happens to solar gain.

5.4.1. Determining Solar Heat Gain

There are two means of indicating the amount of solar radiation that passes through a fenestration product.
These are solar heat gain coefficient (SHGC) and shading coefficient (SC). In both cases, the solar heat gain is
the combination of directly transmitted radiation and the inward-flowing portion of absorbed radiation
(Figure 5-3). However, SHGC and SC have a different basis for comparison or reference. SHGC replaces SC
because it more correctly accounts for angle-dependent effects. SC represents the ratio of solar heat gain
through the system relative to that through 3 mm (1/8-inch ) clear glass at normal incidence.
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Figure 5-3. A glazing system’s properties of reflection, transmission and absorption determine what happens to solar gain.

5.4.2. Solar Heat Gain Coefficient (SHGC)

The solar heat gain coefficient (SHGC) represents the solar heat gain through the fenestration system relative
to the incident solar radiation. Although SHGC can be determined for any angle of incidence, the default and
most commonly used reference is normal incidence solar radiation. The default calculations in WINDOW
(which is also required by NFRC ratings) for SHGC is at 0° incidence. The SHGC refers to total fenestration
product system performance and is an accurate indication of solar gain under a wide range of conditions.
SHGC is expressed as a dimensionless number from 0 to 1.0. A high SHGC value signifies high heat gain,
while a low value means low heat gain.

5.4.3. Visible Transmittance

Visible transmittance is the amount of light in the visible portion of the spectrum that passes through a
glazing material. This property does not directly affect heating and cooling loads in a building, but it is an
important factor in evaluating energy-efficient fenestration products. Transmittance is influenced by the
glazing type, the number of layers, and any coatings that might be applied to the glazings. These effects are
discussed in more detail later in this chapter in conjunction with a review of various glazing and coating
technologies. Visible transmittance of glazings ranges from above 90 percent for water-white clear glass to
less than 10 percent for highly reflective coatings on tinted glass.

Visible transmittance is an important factor in providing daylight, views, and privacy, as well as in
controlling glare and fading of interior furnishings. These are often contradictory effects: a high light
transmittance is desired for view out at night, but this may create glare at times. These opposing needs are
often met by providing glazing that has high visible transmittance and then adding attachments such as
shades or blinds to modulate the transmittance to meet changing needs.

When comparing transmittance values between products, it is important to know whether the values becing
compared represent the transmittance of the whole product, which include the effect of both glazing and
frame (as in the NFRC certification) or of the glazing alone. In the past, products that reduced solar gain (with
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tints and coatings) also reduced visible transmittance. However, new spectrally selective tinted glasses and
selective coatings have made it possible to reduce solar heat gain with little reduction in visible transmittance.

5.5 Condensation Resistance

Condensation has been a persistent and often misunderstood problem associated with windows. In cold
climates, single-glazed windows characteristically suffer from water condensation and the formation of frost
on the inside surface of the glass in winter. The surface temperature of the glass drops below either the dew
point or frost point of the inside room air.

Excessive condensation can contribute to the growth of mold or mildew, damage painted surfaces, and
eventually rot wood trim. Since the interior humidity level is a contributing factor, reducing interior humidity
is an important component of controlling condensation.

Condensation can also be a problem on the interior surfaces of window frames. Metal frames, in particular,
conduct heat very quickly, and will “sweat” or frost up in cool weather. Solving this condensation problem
was a major motivation for the development of thermal breaks for aluminum windows.

Infiltration effects can also combine with condensation to create problems. If a path exists for warm,
moisture-laden air to move through or around the window frames, the moisture will condense wherever it
hits its dew point temperature, often inside the building wall. This condensation can contribute to the growth
of mold in frames or wall cavities, causing health problems for some people, and it encourages the rotting or
rusting of window frames. Frames must be properly sealed within the wall opening to prevent this potential
problem. In some instances, the infiltration air will be dry, such as on cold winter days, and it will thus help
eliminate condensation on the window surfaces.

Condensation can cause problems in skylights and roof windows as well as typical windows. “Leaky”
skylights are frequently misdiagnosed. What are perceived to be drops of water from a leak are more often
drops of water condensing on the cold skylight surfaces. A skylight is usually the first place condensation
will occur indicating too much moisture in the interior air. Insulating the skylight well and providing
adequate air movement assists in reducing condensation. Also, the use of more highly insulating glazing with
a well-designed frame can help solve this problem. In many systems, a small “gutter” is formed into the
interior frame of the skylight where condensate can collect harmlessly until it evaporates back into the room
air.
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5.5.1. Impact of Glazing Type and Spacers on Condensation

Figure 5-4 indicates condensation potential for four glazing types at various outdoor temperature and indoor
relative humidity conditions. Condensation can occur at any points that fall on or above the curves. As the U-
factor of windows improves, there is a much smaller range of conditions where condensation will occur.
Figure 5-4 must be used with caution, since it shows condensation potential for the center of glazing area only
(the area at least 63.5 mm (2.5 inches) from the frame/ glazing edge). Usually condensation will first occur at
the lower edge of the product where glazing temperatures are lower than in the center.

As Figure 5-4 shows, double-glazed products create a warmer interior glazing surface than single-glazing,
reducing frost and condensation. The addition of low-E coatings and argon gas fill further reduce
condensation potential. The triple-glazed product with low-E coatings has such a warm interior surface that
condensation on any interior surfaces may be eliminated if humidity levels are maintained at reasonable
levels.

Condensation for typical glazing 100
types occur at points in the
following shaded areas on the 20
graph.
&0
] Triple-glazed
low-E coating 7
)
>
u Double-glazed g eo
low-E coating E
S 50
T
$
[- Double-glazed 3 40
clear/tinted glass §
30
|:|:- 6“’]@[6‘@]826&'
clear/tinted glass e
g9 20 / 7
"
10 —
Note: all air spaces are ¥z inch; ---“/
all coatings are e = 0.10

-0 20 10 o] 10 20 30 40 50 60
Outdoor Temperature ( °F)

Figure 5-4. Condensation potential on glazing (center of glazing) at various outdoor temperature and indoor relative humidity
conditions.
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Condensation forms at the coldest locations, such as the lower corners or edges of an insulated product even
when the center of glazing is above the limit for condensation. Generally, as the insulating value of the
glazing is improved, the area where condensation can occur is diminished. Condensation potential increases
as the outdoor temperature is lowered and the indoor relative humidity increases.

5.5.2. Condensation Resistance

NFRC has developed a Condensation Resistance (CR) value for rating for how well a fenestration product can
resist the formation of condensation on the interior surface of the product at a specific set of environmental
conditions. The CR calculation method is defined in the NFRC 500: Procedure for Determining Fenestration
Product Condensation Resistance Values. WINDOW calculates the CR value based on the NFRC assumptions.

5.5.3. Outdoor Condensation

Under some climate conditions, condensation may occur on the exterior glazing surface of a window. This is
more likely to occur on higher-performance windows with low-E coatings or films, and low-conductance gas
fills that create very low U-factors. By preventing heat from escaping from the interior, the exterior surfaces of
the window approach outside air temperature. These exterior temperatures may be below the exterior dew
point causing condensation on the exterior glazing surfaces. This is most likely to happen when there is a
clear night sky, still air, and high relative humidity, in addition to the right temperature conditions. Like
other dew formed at night, exterior window condensation will disappear as surfaces are warmed by the sun.
It is the excellent thermal performance of well-insulated glazing that creates the condition where the outer
glazing surface can be cold enough to cause condensation to form.

5.5.4. Condensation Between Glazings

A more annoying problem can arise with double-pane windows, which is condensation between the panes.
Moisture can migrate into the space between the panes of glass and condense on the colder surface of the
exterior pane. This condensation is annoying not only because it clouds the view and stains the interior
surfaces, but because it may mean that the glazing unit must be replaced if it is a sealed insulating glazing
unit. In a non-sealed unit, simpler remedies may correct the situation.

Factory-sealed insulated glazing utilizes a permanent seal to prevent the introduction of moisture. The void
may be filled with air or dry gases, such as argon. A desiccant material in the edge spacer between the panes
is used to absorb any residual moisture in the unit when it is fabricated or any small amount that might
migrate into the unit over many years. These windows will fog up when moisture leaking into the air space
through the seals overwhelms the ability of the desiccant to absorb it. This could happen early in the
window’s life (the first few years) if there is a manufacturing defect, or many decades later because of
diffusion through the sealant. Quality control in manufacture, sealant selection, window design, and even
installation can influence the rate of failure. Once a sealed window unit fails, it is not generally possible to fix
it, and the sealed unit must be replaced. Moisture in the unit is also likely to reduce the effectiveness of low-E
coatings and suggests that gas fills may be leaking out. Most manufacturers offer a warranty against sealed-
glazing failure which varies from a limited period to the lifetime of the window.

When condensation occurs between glazings in a non-sealed unit, there are several possible remedies. Most
manufacturers who offer non-sealed double glazing include a small tube connecting the air space to the
outside air, which tends to be dry during winter months. Check to be sure that the inner glazing seals tightly
to the sash, and clear the air tube if it has become obstructed. In some cases, reducing interior room humidity
levels may help alleviate the problem.
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5.6 Infiltration

Infiltration is the leakage of air through cracks in the building envelope. Infiltration leads to increased heating
or cooling loads when the outdoor air entering the building needs to be heated or cooled. Fenestration
products and doors are typically responsible for a significant amount of the infiltration in homes. In extreme
conditions, depending on the type and quality, infiltration can be responsible for as much heat loss or gain as
the rest of the product. The level of infiltration depends upon local climate conditions, particularly wind
conditions and microclimates surrounding the house. Typically, U-factor and SHCG effects far outweigh
infiltration effects. Tight sealing and weatherstripping of the fenestration product, including sash, and frames
is of paramount importance in controlling infiltration.

High quality fixed fenestration products help to reduce infiltration because they are easier to seal and keep
tight. Operable fenestration products are necessary for ventilation, but they are also more susceptible to air
leakage. Operable units with low air leakage rates are characterized by good design and high-quality
construction and weatherstripping. They also feature mechanical closures that positively clamp the product
shut against the wind. For this reason, compression-seal products such as awning, hopper, and casement
designs are generally more effectively weatherstripped than are sliding-seal products. Sliding products rely
on wiper-type weatherstripping, which is more subject to wear over time and can be bypassed when it flexes
under wind pressure.

5.7 Solar Properties of Glazing Materials

Three things happen to solar radiation as it passes through a glazing material. Some is transmitted, some is
reflected, and the rest is absorbed. These are the three components of solar that determine many of the other
energy performance properties of a glazing material, such as the solar heat gain coefficient and shading.
Manipulating the proportion of transmittance, reflectance, and absorptance for different wavelengths of solar
radiation has been the source of much recent innovation in fenestration energy performance.

Visible light is a small portion of the electromagnetic spectrum. Beyond the blues and purples lie ultraviolet
radiation and other higher-energy short wavelengths, from X rays to gamma rays. Beyond red light are the
near-infrared, given off by very hot objects, the far-infrared, given off by warm room-temperature objects,
and the longer microwaves and radio waves.

Glazing types vary in their transparency to different parts of the spectrum. On the simplest level, a glass that
appears to be tinted green as you look through it toward the outside will transmit more sunlight from the
green portion of the visible spectrum, and reflect/absorb more of the other colors. Similarly, a bronze-tinted
glass will absorb the blues and greens and transmit the warmer colors. Neutral gray tints absorb most colors
equally.

This same principle applies outside the visible spectrum. Most glass is partially transparent to at least some
ultraviolet radiation, while plastics are commonly more opaque to ultraviolet. Glass is opaque to far-infrared
radiation but generally transparent to near-infrared. Strategic utilization of these variations has made for
some very useful glazing products.

The basic properties of glazing that affect solar energy transfer are:

= Visible transmittance
= Reflectance
= Absorptance

Each is described below.
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5.7.1. Transmittance

Transmittance refers to the percentage of radiation that can pass through glazing. Transmittance can be
defined for different types of light or energy, e.g., “visible light transmittance,” “UV transmittance,” or “total
solar energy transmittance.” Each describes a different characteristic of the glazing. Visible transmittance
(VT) is the total fenestration product system's transmittance across the visible portion of the solar spectrum.
Although VT can be determined for any angle of incidence, the default and most commonly used reference is
normal incidence solar radiation. Transmission of visible light determines the effectiveness of a type of glass
in providing daylight and a clear view through the fenestration product. For example, tinted glass has a
lower visible light transmittance than clear glass.

With the recent advances in glazing technology, manufacturers can control how glazing materials behave in
these different areas of the spectrum. The basic properties of the substrate material (glass or plastic) can be
altered, and coatings can be added to the surfaces of the substrates. For example, a product optimized for
daylighting and for reducing heat gains should transmit an adequate amount of light in the visible portion of
the spectrum, while excluding unnecessary heat gain from the near-infrared part of the electromagnetic
spectrum.

On the other hand, a product optimized for collecting solar heat gain in winter should transmit the maximum
amount of visible light as well as the heat from the near-infrared wavelengths in the solar spectrum, while
blocking the lower-energy radiant heat in the far-infrared range that is an important heat loss component.
These are the strategies of spectrally selective and low-emittance coatings, described later in the chapter.
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Figure 5-5. Different glass types have different characteristics for the amount of solar radiation reflected, transmitted, absorbed, and
re-radiated.
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5.7.2. Reflectance

Just as some light reflects off of the surface of water, some light will always be reflected at every glass surface.
A specular reflection from a smooth glass surface is a mirror-like reflection similar to when you see an image
of yourself in a store window. The natural reflectivity of glass is dependent on the quality of the glass surface,
the presence of coatings, and the angle of incidence of the light. Today, virtually all glass manufactured in the
United States is float glass and has a very similar quality with respect to reflectance. The sharper the angle at
which the light strikes, however, the more the light is reflected rather than transmitted or absorbed . Even
clear glass reflects 50 percent or more of the light striking it at incident angles greater than about 70 degrees.
(The incident angle is formed with respect to a line perpendicular to the glass surface.)

Coatings can often be detected by careful examination of a reflected bright image, even if the coating is a
transparent low-E coating. Hold a match several inches from a fenestration product at night and observe the
reflections of the match in the glass. You will see two closely spaced images for each layer of glass, since the
match reflects off the front and back surface of each layer of glass. A wider spacing between the two sets of
pairs of images occurs with a wider air space between the glass panes. A subtle color shift in one of the
reflected images normally indicates the presence of a low-E coating.

The reflectivity of various glass types becomes especially apparent during low light conditions. The surface
on the brighter side acts like a mirror because the amount of light passing through the fenestration product
from the darker side is less than the amount of light being reflected from the lighter side. This effect can be
noticed from the outside during the day and from the inside during the night. For special applications when
these surface reflections are undesirable (i.e., viewing merchandise through a store window on a bright day),
special coatings can virtually eliminate this reflective effect.

The reflectivity of glass can be increased by applying various metallic coatings to the surface. Early processes
used a liquid alloy of mercury and tin to create mirrors. A silvering process developed in 1865 improved the
performance of mirrors. Today, mirror-like surfaces can be created by using vacuum-deposited aluminum or
silver, or with a durable pyrolytic coating applied directly to the glass as it is manufactured. Thick coatings
can be fully reflective and virtually opaque; a thinner coating is partially reflective and partially transmitting.

Most common coatings reflect all portions of the spectrum. However, in the past twenty years, researchers
have learned a great deal about the design of coatings that can be applied to glass and plastic to reflect only
selected wavelengths of radiant energy. Varying the reflectance of far-infrared and near- infrared energy has
formed the basis for low-emittance coatings for cold climates, and for spectrally selective low-emittance
coatings for hot climates.

5.7.3. Absorptance

Energy that is not transmitted through the glass or reflected off of its surfaces is absorbed. Once glass has
absorbed any radiant energy, the energy is transformed into heat, raising the temperature of the glass.

Typical 1/8-inch (3 mm) clear glass absorbs only about 4 percent of incident sunlight. The absorptance of
glass is increased by adding to the glass chemicals that absorb solar energy. If they absorb visible light, the
glass appears dark. If they absorb ultraviolet radiation or near-infrared, there will be little or no change in
visual appearance. Clear glass absorbs very little visible light, while dark tinted glass absorbs a considerable
amount. The absorbed energy is converted into heat, warming the glass. Thus, when these “heat-absorbing”
glasses are in the sun, they feel much hotter to the touch than clear glass. They are generally gray, bronze, or
blue-green and are used primarily to lower the solar heat gain coefficient and to control glare. Since they
block some of the sun’s energy, they reduce the cooling load placed on the building and its air-conditioning
equipment. Absorption is not the most efficient way to reduce cooling loads, as discussed later.
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5.8 Infrared Properties of Glazing Materials (Emittance)

When heat or light energy is absorbed by glass, it is either convected away by moving air or reradiated by the
glass surface. This ability of a material to radiate energy is called its emissivity. Fenestration products, along
with all other household objects, typically emit, or radiate, heat in the form of long-wave far-infrared energy.
This emission of radiant heat is one of the important heat transfer pathways for a fenestration product. Thus,
reducing the product’s emission of heat can greatly improve its insulating properties.

Standard glass has an emittance of 0.84 over the long wavelength portion of the spectrum, meaning that it
emits 84 percent of the energy possible for an object at its temperature. It also means that for long-wave
radiation (where there is no transmittance) striking the surface of the glass, 84 percent is absorbed and only 16
percent is reflected. By comparison, low-E glass coatings have an emittance as low as 0.04. This glazing would
emit only 4 percent of the energy possible at its temperature, and thus reflect 96 percent of the incident long-
wave infrared radiation.
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6. Libraries

6.1. Overview

WINDOW consists of the following libraries which are described in detail in this manual, with a separate
chapter for each library.

®=  Window Library

® Glazing System Library

® (Class Library

® Gas Library

® Frame Library

= Divider Library

=  Environmental Conditions Library
® Shade Material Library

® Shading Layer Library

This chapter explains the features that are common across all the libraries.
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6.2. Libraries in General

Libraries are the main components of the WINDOW program, and each library contains characteristics
necessary for the calculations.

6.2.1. List and Detail Views

There is a “List” and a “Detail” view of the data in each library. The List View shows all the records (rows) in
the library but only some of the fields (columns with data), and the Detail View shows all the data (or fields)
for one record. Most changes to the library records are made in the Detail View.

The List View of the Frame Library
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Figure 6-1. Switching between the List View and Detail View in a Library.
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6.2.2. Selecting Records from Libraries

From many of the libraries, it is necessary to select records from other libraries. For example, in the Window
Library Detail View, in order to define a window, it is necessary to select records from the

e Frame Library
e Glazing System Library
e Divider Library (optional)

From the Glazing System Library Detail View, it is necessary to select records from the

e Glass Library
e Gas Library
e Shading Layer Library (optional)

There are several different options for selecting records from other libraries, as discussed below.

One method is to click on the double arrow icon where it appears. This will open a small dialog box with a
listing showing all the records and their associated fields from that library.

It is also possible to type the ID number in the ID field, if that is known, and the program will display the
appropriate record.
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1
Figure 6-2. Selecting a record from another library.
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6.2.3. Moving Between Records in Detail View

There are several ways to move between records in the Library Detail View:

=  The Record Menu contains choices for First Record, Previous Record, Next Record, Last Record

4

=  The Toolbar has buttons for first IEI, previous next m and last @ record to move between

records.

6.2.4. Creating New Records

New records are created in the List View of any of the libraries. From the List View, there are two methods
for creating new records, either:

= Use the Copy button to copy an existing record and change the data that is different for the new record.

*  Use the New button to create a new record, based on a default record that is automatically included in
the program for each library.

Creating New Records Using New Button

New records can be created in the List View using the New button, which will make a new record based on
the values in the WINDOW default record for that Library. Go to the Detailed View of the new record and
make the desired changes to the input values.

File Edit Libraries Record Tools View Help
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Figure 6-3. Create a new record using the New button.
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Creating New Records Using the Copy Button

New records can be created in all the libraries by copying an existing record (by highlighting it and clicking
on the Copy button in the List View) and then editing the new record with the desired values in the Detailed
View.

File Edit Libraries Record Tools View Help
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2 Sample GlzSys 2 # gg  MFRC100-2010
Advanced... 9 Double low-e [vacuum] L an  WFRC100-2010
30 records found. 10  Double low-g [air) - deflected 2 # gg  MFRC100-2010
Irnport 11 Triple low-e [argon] - deflected 3 # gg  MFRC100-2010
- 12 Triple with suzpended low-g film [argon] 3 # gg  MFRC100-2010
Ezport 13 Double clear [air) with white fit - 503 coverage R g0 MFRC100-2010
Feport 20 Double low-2 [argon] with ext. perforated screen 3 # gg  MFRC100-2010
Print 20 Double low-2 [argon] with int. horiz. WB (45 deq) 3 # gg  MFRC100-2000
= 31 Double low-2 [argon) with inbetween hariz. VB [45 deq) 3 # gg  MFRC100-2000
Adding a record... @
Step 3:
] 4
WINDOW will automatically assign a unique ID for _
the new record. A different ID number can be Cancel

typed, as long as it is unique. Or the Overwrite
existing records box can be checked to replace an P | 1D for new record:
existing ID. Click OK to add the new record.

[ Owvenuribe existing recards

Figure 6-4. Create a new record by copying an existing record.
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6.2. Libraries in General

6. Libraries

Step 5:

Click on the Detailed
View button or
double click the
highlighted record to
open the detailed
view.

Step 6:

Step 4:

Highlight the newly copied record to edit it.

)

A
3 =]
3 ]

Double with Argon

File Edit Libraries Record Tools View Help
= E = H ¢ N: O#F 7 @tz F K
- . Glazing Systern Library [C:WU serAPublich LEMLYWINDOWT S mdb)
Ly Detailed View
Calc # of . Environmental
4 D Name Layers Mode | Tilt Conditiors
Hew
55 Themphromic Gray 12 mm 2 qg  MFRC100-2010
m 85 Theyhochromic Laminate 7 mm > g0 MFRC100-2000
Delete g0 Dglible clear with pleated shade k} # gg  MNFRC100-2010
End E1 2 gg  MNFRC100-2010
D Double lowv-g (argon) with int. horiz. YE [45 deg) k] # qg  MFRC100-2010

MFRC 10

In the Detailed View, edit the fields as needed to define the new record

AN

File

Edit Libraries Record Tools View

e

=

& B

M

KPI B ®N: OH?Z @' T

List

Calc (F9)

=

Hefrplr e

&

=

Copy
Delete
Save
Feport

Fadiance

X

D #: |63 (YEh e (D'ouble Clear with Argon|

# Layers: |2 j‘ Tilk: a0 ° 1G Height:{1000.00 mm
Ervironmental [
Conditians |NFFIE 1002010 ﬂ 1G width:| 1000.00 mm
Carmment:
Oweral thickness: [18.796 mm Mode: |# ™ Model Deflection 1 2

- Glasz 1 #r
Gap1 ¥
- Glazz 2 #r

D M arme
102 CLEAR_3.DAT

B A [5%] 7 Argon [95%] M
102 CLEAR_3.DAT

Mode| Thick Flipl Tzol | Rsoll | Rzol2 | Twiz | Rwizl | Rwis
a0 [Jjog3 0075 0075 08339 0083 008

#

#

127

30 [jos4 0075 0075 0839 0033 009

Figure 6-5. Edit the newly created record in the Library Detail View.
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6. Libraries 6.3. Standards Files

6.3. Standards Files

WINDOW uses “standards files” to calculate the optical properties in many of the libraries, including the
Glass Library (for calculating the averaged optical properites), the Glazing System Library (for calculating the
optical properties) and the Window Library (for calculating the optical properties of the complete fenestration
product).

These standards files are text files and are located in the “LBNL Shared” subdirectory of the “Program Files
(x86)” directory, and have the extension “*.std”. The default standards file for WINDOW is called
“W5_NFRC_2003.std”.

05 (C:) » Program Files (x86) » LBMNL » LEML Shared » Standards

Bry - Share with + Burn Compatibility files Mew folder

-

MName Date modified Type

2] NFRC_300_2003.std 1/6/200311:53 AM  STD File
7] prEM_410.stel 9/5/2002 3:54 PM STD File
7] Radiance.std 9/5/2002 3:54 PM STD File
7] W5_MFRC_2003.stc 9/5/2002 3:54 PM STD File

7] WT7_G173_37Tilt_Direct.std 1/17/2014 6:09 PM STD File
|2 W7_G173_37Tilt_Global.std ~ 1/17/2014 6:09 PM STD File
7] W7_G197_20Tilt_Direct.std 1/17/2014 6:10 PM STD File
|2 W7_G197_20Tilt_Global.std ~ 1/17/2014 6:10 PM STD File
7] W7_G197_80Tilt_Direct.std 1/17/2014 6:11 PM STD File
|2 W7_G197 _90Tilt_Global.std ~ 1/17/2014 6:11 PM STD File
7] WINDOW4 std 9/5/2002 3:54 PM STD File

Figure 6-6. Standards files are found in the Program Files (x86)/LBNL/LBNLShared/Standards directory.

Each standards file contains information for the optical calculations, and in many cases references other files
for spectrum definitions, that are located in that same directory. In the W5_NFRC_2003.std file, many source
spectrum (*.SSP) files are referenced.
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6.3. Standards Files

6. Libraries

[=W5_NFRC_2003.std E3

L T T B R

I O T T S N R o R S . T RSy U Ny Ry T~ e - B, ST B S U

w

Standard Description : Consistent with NFRC 300-2003 - default for WINDOWS
Standard Provides Methods: SCOLAR, PHOTCPIC, COLOR_TRISTIMX, COLOR TRISTIMY,

Hame : 50LAR

Description : NFRC 300-2003 Solar

Source Spectrum : ASTM E891 Table 1 Direct AM1 5.s=p
Detector Spectrum : None

Wawvelength Set : Source

Integration Rule :@: Trapezoidal

Minimum Wavelength : 0.3

Maximum Wavelength : 2.5

Hame : PHCTCPIC

Description : NFRC 300-2003 Photopic

Source Spectrum : CIE Illuminant D65 1lnm.ssp
Detector Spectrum : ASTM E308 1931 Y.dsp
Wawvelength Set : Color Smm.wvl

Integration Rule : Trapezoidal

Minimum Wavelength : 0.38

Maximum Wavelength : 0.T78

Name : COLOR_TRISTIMX

Description : ASTM E308 Color - not in NFRC 300-2003
Source Spectrum : CIE Illuminant D&5 1lnm.ssp
Detector Spectrum : ASTM E308 19&4 X.dsp

Wawvelength Set : Color Smm.wvl

Integration Bule : Trapezoidal (Normalized, k=1.0)
Minimum Wavelength : 0.38

Maximum Wavelength : 0.78

Figure 6-7. The STD file references other SSP files.

The standards file can be changed from the File menu, Preferences choice, Optical Data tab, and clicking on
the Browse button in the “Standards File” section.

| Options I Themal Calcs I Optical Calcsl Optical Data | Radiance I Deflection I Updates|

Use the following database for optical data:
() IGDB or IGDB Update
C:\Users\Public\LBNL\LBNL Shared\Glazing mdb

(@ Optics User database
C:\Users'PublicLBNL\LBNL Shared‘\UserGlazing.

Standards File
BNLALBNL shared'Standards\W5_NFRC 2003 stdjjllj=temeees

Figure 6-8. The standards file can be specified in the File/Preferences/Optical Data tab.

6-8
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7. Window Library

The Window Library is where the whole product is constructed from each of the components (frames, glazing
systems, dividers, environmental conditions). The calculation results will be for the entire product.

7.1. Window Library List View
The List View shows all the records in the Window Library.

File Edit Libraries Record Tools View Help
= b | | = | B £ | B ¢enN: O#H > @% %
- - Window Librang [C:5U sershPublich LEMLYWIRNDOW T B mdb)
Dretailed Wiew
Cale D MName Type Width | Height | Ufactor | SHGC | Tvis | CR

mm mm WS 2-K
Sample Picture Wi Fized [picturg] 1200 34 m
Sample Horizontal S| Harizontal Slider 1500 1200 2707 0395 0512 N
Delete 3 Sample Vertical Slidy Yertical Slider 1200 1500 2.7m 0334 0512 N/
4 Sample Double Casy Casement - Dow 1200 1500 2,761 0393 0806 M/A

=
]
3

o
=
%]

Copy

Advanced...

4 records found.

E spaort
Repart

Print

Figure 7-1. Window Library, List View.

The buttons on the left hand side of the List View have the following functions:

Detailed Used to access the detailed view of the record, where the input values can be edited.
View
Calc Click to calculate selected or all records
Calculate @
Calculate

* Selected record(z)
Al records

Ok | Cancel

Figure 7-2. Calculation options
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7.1. Window Library List View 7. Window Library

New Used to make a new record.

Copy Used to copy an existing record (including name and all associated input values) into a
new record.

Delete Used to delete the highlighted record(s).

Find Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Figure 7-3. Pulldown list of fields to specify for the Find functionality

Advanced: Used to access a more advanced method of searching the list

Find @
i | [ |
[~ Match entire cell text Direction Cancel

[ Match case " Up ' Down

Figure 7-4. Find dialog box

Import Used to import records from the Window Library of other WINDOW databases

The Browse button can be used to select the WINDOW database to import from.

Import @

Forrnat |WINDEIW' Databaze j

Import databaze |C: Ssers\Public\LBMLSLBML Sharedy\w7-CC - Browse

v Avoid creating duplicate recards in expart database by searching

for identical recornds
[ | Cancel |

Figure 7-5. Import dialog box

Export Used to export Window records to either another WINDOW database or a comma-
separated text file of the Window Library list. The Format pulldown list allows
selection of these export options.
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7. Window Library 7.1. Window Library List View

Export | &=

Export;
{* Selected recard(s)
" Allrecords

Fammat [wINDOW Databave =l

E xport |C:'\Users\F'uinc'\LBNL'\WINDDW’?. Bhlssue 1 Browse MHew

v Awoid creating duplicate records in export databasze by searching
for identical records

ak. Cancel |

Figure 7-6. Export dialog box

Report Used to create one of several reports.
Report =]
Report type: |Librar_l,l List j —_> Librar_',-' List j

Generate report far: Dietailed

7 Selected record(z) DOE-2

(* Al records Energy Pluz
Energy Pluz IDF File
Energy Pluz BSOF IDF File
AERC Energy Pluz BSDF 1D

Text file options

v Use default column widths
¥ wiap calumng

[~ Preview

[ Cancel

Figure 7-7. Report options.

Report type: The following reports are available from the List view (see the section on
Reports, which presents the details of each report):

= Library List: A list of the records and all the fields displayed in the List view.

® Detailed: areport listing all the information associated with the record. If multiple
records are selected, one file is generated with the detailed report of each
appended onto the file.

®=  DOE-2: areport (text file) that contains input data to be used with the DOE-2
hourly simulation program. Due to restrictions in the DOE2 program, this file can
only be created from windows with one light, and with generic frames that are all
of the same frame type.

® Energy Plus: areport (text file) that contains input data to be used with the Energy
Plus hourly simulation program, in a “non-native” Energy Plus format. In contrast
to files for DOE2, Energy Plus files can contain windows with multiple lights,
generic or THERM frames, and dividers. This report is not widely used for Energy
Plus input. The preferred input file is one of the Energy Plus IDF file formats
which contain actual Energy Plus input, rather than the non-native format in this
report.
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7.1. Window Library List View 7. Window Library

® Energy Plus IDF File: a report (text file) that contains the actual Energy Plus input
in the “IDF” format. This file can be copied into a whole building Energy Plus IDF
file to define the windows in the building.

®  Energy Plus BSDF IDF File: a report (text file) that contains the actual Energy Plus
input in the “IDF” format, with the addition of the Energy Plus BSDF (Bi-
directional Scattering Distribution Function) matrix, that WINDOW generates for
“complex” glazing systems, such as those with shading systems.

® AERC Energy Plus BSDF IDF: a report (text file) that contains the actual Energy
Plus input in the “IDF” format, with the addition of the Energy Plus BSDF matrix,
specifically constructed to be used with the AERCalc software program. This
report is generally used to “debug” input to the AERCalc program and is not
designed to be used directly with the AERCalc program.

Generate report for

®  Selected record(s): This option generates a report for only selected records, both
contiguous and non-contiguous, in the List view.

® Allrecords: This option generates a report for all the records in the List view

Text file options

In some cases, the best outcome for the report will be to uncheck both of these boxes,
which results in no data truncation or wrapping

= Use default column widths: a checkbox which will use default column widths for
each column. If this option is selected, wrap columns should also be selected -
otherwise, the text in the fixed column widths will be truncated.

®  Wrap columns: a checkbox which directs the program to wrap the text in columns
if it does not fit into the default column width.

IID Hane Tvpe Tidth Height Ufactor
inches inches Btush—ft2-F

1 Sample Picture Window Fized (picture) 47 24 53 .06 0.340

2 Samnple Horizontal Slider Horizontal Slide 59.06 47 24 0.359

3 Samnple Double Casemnent Caszement — Doubl 47 24 £9.05 0.359

4 Samnple Vertical Slider Vertical Slider 47 24 E9.06 0.357

Figure 7-8. Report preview with both Default column widths and wrap columns unchecked.

Preview: Checking this box will display the report in a separate dialog box.

] Report C:\Users\Public\LBNL\WINDOW7 5\report.tmp ==
Save Frint Close
D Hane Type Uidth Height Ufactor SHGC Tvis
inches inches Btuh-ft2-F

1 Sanple Picture Windo Fized (picture) 47 24 59 06 0.340 0526 0.561
w

2 Sanple Horizomtal S1 Horizental Slide 53.06 17 24 0.359 0.588 0.629
ider T

3 Sanple Double Caseme Casement — Dowbl 47.24 59.05 0.359 0.581 0.623
nt e

4 Sample Vertical Slid Vertical Slider 47.24 59.06 0.357 0.586 0.629
er

Figure 7-9. Report Preview dialog box.

The preview screeh has three buttons which allow the following options

= Save: This option allows saving the report to a text file, including the option to

7-4 March 2019 WINDOW 7 User Manual



7. Window Library 7.1. Window Library List View

browse to a specific directory and give the file a specific name.
®  Print: This option brings up the standard printer dialog box for installed printers

®  (Close: This option closes the preview screen.

Print Used to print a report which contains a list of all the records in the library.
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7.2. Window Library Detail View 7. Window Library

7.2. Window Library Detail View

The Detail View shows details of individual windows in the Window Library. The upper left section of the
screen is used to input the window characteristics. The upper right section of the screen shows a graphic
representation of the window based on the input values. It is possible to see the selected components for
frames, glazing systems, and dividers by clicking on the specific graphic elements; this will cause information
about that element to appear in the lower right corner. The lower left section of the screen shows the
calculation results for the whole product. These results become "?" when any of the input values change, and
can be recalculated by clicking in the Calc button. To define the number of dividers in a window, click on the
Dividers button, and input the correct number of horizontal and vertical dividers.

H W7.5 - Window Library (C:\Users\Public\LBNL\WINDOW7 5\w7.mdb) = (==
File Edit Libraries Record Tools View Help
=2 & B HB:4r|BaeDi O#* 7 @’%|[7W

List D #[1 |

Marne |Sarnp|e Picture Windaw

New Mode |NFRC -]
Type |FiHed [picture] ﬂ ﬂ
LCopy .
Width 1200 rm

Dt Height | 1500 ram
Save Area 1.800 m2

Repart Tilt a0

Environmental Conditions
IV Dividers [NFRC 100-2010 ~|

Dividers

Dizplay mode:

Marmal -

Tatal Window Resuls

U-factor 1.932 i mz-k
SHGCAT Detall SHGE 0526

CR Detail I o0
CR 43

Click on a component to dizplay characteristics below

Mode: NFRC |51 NUM

For Help, press F1

Figure 7-10. Window Library, Detail View.

The following section describes the input and results fields in the Window Library Detail Screen.

ID The unique ID associated with each window record. This value is automatically
assigned when a new record is created in List View, and can be changed at that time
by the user as long as the value is unique.

Name The name of the window, input by the user
Mode Currently not enabled.
Type The Type of window product, from the pulldown list. The Type determines the

display to the right and the number of lites and frame sections available for
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7. Window Library

7.2. Window Library Detail View

Width

Height

Area

Tilt

Environmental

Conditions

definition. It also determines the size of the window, as well as the default width and
height.

The width and height are not editable for most of the window types except for:

= Custom Dual Vision Horizontal
®  Custom Dual Vision Vertical

® Custom Single Vision

When any of these three Types are selected, the Width and Height fields can be
input, and the Size field is automatically calculated based on these values.

D Type Slze Width | Height Laypout
N Cazement - Double MFRC 7
2 Casement - Single MFRC 2001 G000 15000 Single vizion area
3 Door Transom MFRC 2001 20000 G000 Single wision area
4  Door MFRC 2001 9500 20900 Single vision area
5  Double Doar MFRC 2001 19200 20900 Horizontal Slider
£  Fised [picturg] MFRC 2001 12000 15000 Single wision area
7 Garage door MFRC 2001 0000 24000  Single wision area
o Horizontal Slider MFRC 2001 15000 12000 Horzontal Slider
q  Projecting [awing-Dual) MFRC 2001 1R00.0 12000 Wertical Shder
10 Projecting [Awning-Single) MFRC 2001 18000 G000 Single wision area
11 Sidelite MFRC 2001 EI0O 20000 Single vision area
12 Skylight MFRC 2001 12000 12000  Single wision area
13 Wertical Shider MFRC 2001 12000 15000 “ertical Slider
17 Shding Glass Door MFRC 2001 20000 20000 Honzontal Slhder
g GlazedWall System MFRC 2001 20000 20000 Honzontal Slhder
100 Custarn Dual Yision Harizontal | Custar 16000 12000 Horizontal Slider
101 Custorn Dual Yizion Wertical | Custam 12000 15000 “ertical Shider
102  Custom Single Yision Custom G000 15000 Single vizion area

Figure 7-11. List of choices for the Type field.

Overall width of the product, based on the Type input value. This value is not
editable for most of the Type values, with the exception of the “Custom” Types.
Units: mm (SI); inches (IP).

Overall height of the product, based on the Type input value. Units: mm (SI); inches
(IP)

Overall size of the product, based on the Type input value. This value is not editable
by the user; it is calculated by the program based on the Width and Height values.

Tilt of the product. Default: 90. Units: Degrees from horizontal

Environmental conditions to be applied to the whole product calculations. The
pulldown list shows the records in the Environmental Conditions Library.

WINDOW 7 User Manual

March 2019 7-7



7.2. Window Library Detail View 7. Window Library

Total Window Results

U-factor
SHGC
VT

CR

SHGC/VT
Detail

CR Detail

The whole product U-factor. Units: W/m2-K ; (SI); Btu/h-ft?-°F (IP).
The whole product Solar Heat Gain Coefficient. Units: unitless

The whole product Visible Transmission. Units: unitless

The whole product Condensation Resistance. Units: unitless

This button displays detailed values for the SHGC/VT calculation

SHGC and VT detail =

Actual Mo Generic Generic
Dividers Dividers Dividers Dividers

FDD (inches] 1.0000 M& 0.7500 1.5000
SHGED 0.0070 0.0036 0.0065 0.0033
SHGC1 07640 08730 0.7923 0.7103

Y10 0.0000 0.0000 0.0000 0.0000
Y1 07570 08755 0.7858 07010

Ok, | Save bz |

Figure 7-12. Values displayed by pushing the SHGC/VT Detail button.

This button displays detailed values for the Condensation Index calculation.

5| Condensation Index Details @
*CRg walue includes divider and divider edge calculations
D Area | @30%RAH | @80%RH | &70%RH Owerall
CR 158.38 TH28 431 36.37 4896
CRg® 1389 100.00 a0.91 47 56 G306
CRe 307 TH.28 434 36.37 48.96
CRf 241 gv.7e 7386 E2.51 .10
CoG 1 a 383 0.0000 00070 01442 0.0504
Diwider 1 7 230 0.0001 0oz n.042a 0es
Div. Edge 1 7 7B 0.0004 0.0583 01772 0.awe
Header 3 053 .omv 0myvy 0.0527 00241
Header Edge 3 067 00073 0134 0.2634 01343
Left Jamb E 067 0.0017 0mvyv 0.0527 0.0z241
Left Jamb Edge E 0.er 0.0073 013 0.2634 01343
Right Jarnb B 067 0.0038 00234 0.0525 00299
Right Jarmb Edge B 087 nnz7a 02023 03230 01844
Sill vz 505 5.7

Figure 7-13. Values displayed by pushing the CR Detail button
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7. Window Library

7.2. Window Library Detail View

Display Mode

Normal

Temperature

Normal display of the product, showing the geometry

Temperature map display of the product. This will only be displayed if the frame cross
sections were calculated with THERM.

When Temperature is selected, an additional button appears called Image Control
which allows control of the temperature range displayed.

Lt ID# |1 =l
Coalc (F) Mame |Sample Picture ‘Window ' '
o Mode [NFRC =l
C Type |Fixed [picture] ﬂ ﬂ ' '
Copy
“Width 47 244 inches ' '
Delete Height | 59.085 inches
Save trea 19,38 f2 ' '
Fieport Tilt 30 I |
Enrironmental Conditions - - -
W Dividers [NFRC 1002010 =]
Dividers
A _ >
Digplay mode:
. *W Hold left button and move mouse to rotate Resst
Select DISpIay Mode Total window Results
= Temperature to see
a temperature ma
per P A Usfactor [ 0,340 Btuhf2F
of the window S EEAT T
etal SHGC 0525
0.561
CR Detail v
. CR 49 [ TR O R
Click the Image 00 46 93 139 185 231 278 324 370
Control button to set
the scale for the T
temperature image y |
LiizgE Sl (el A temperature legend will
() Infiared image _DK also be displayed
Mirimum Temperature C
Mawmimurn Temperature |37 °C Camee!
- [ zom |
Inside Temperature [£1 °C
Inside RH |50 4
Dewpaint C
Figure 7-14. Display mode = Temperature
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7.3. Creating a New Window 7. Window Library

7.3. Creating a New Window

7.3.1. Select the Glazing System for the Window

To view the characteristics of the glazing system of the window, click on the glazing system component and
the information is displayed in the lower right group box, as shown below. This information is from the
Glazing System Library.

To select a new glazing system for this window, click on the glazing system to be changed, and either use the
pulldown list to see the names of all the records in the Glazing System Library, or click on the double arrow
button, and another window will open which displays all the values from the Glazing System Library.

Step 2:
The characteristics of the currently selected
glazing system are displayed in the lower

File Edit Libraries Record Tools View Help
= 4 By B:z:u4r M |Ba|® i O#7 @ 78
List D #1 |
Calc [F9) MName |Sample Picture Window Step 1:
e Made |NFRC = Single click on the
= Type [Fised [picture] =] » glazing system to
L] . .
4‘ i Width 1200 mm select it. The glazing
Delete Height | 1500 mm system will be hashed,
Save Area 1.800 m2 and the color will
AhAaneaa +A lndicarA
Repart Tilt 50
Enviratnmental Conditions
[ Dividers [NFRC 100-2010 | Step 3:
Bides To change the selected
lazin m, either:
Diizplay mode: G .a g System, eithe
Click on the pulldown
Normal K
Total Window Results —_ oot o —— list to see the names
kb terizh .
v ICK. 0r a component [0 dizplay characlensics Delow from the Glazmg
U-factor ? W Am2K, Glazing System System Library
SE ,—7 Mame |Sample GlzSyz x| Of.‘
D 8 Ucerter 7 w2k, Click on the double
WT ?
g Mlayers 2 SC ? arrow button to opena
7 . .
th : trea| 1271 m2 SHGC 7 window showing all the
/ Edge area 0.305 m2 Yic 2 infarmatinn from the
Results show “?” / y
because the Calc 5| Select (=l
button has not been
- . Cancel Find D « | 31 records found.
#of . Ervironmental Ovveral -
I Narne Layers Made| Ti Conditions Thickness Uval
mm Wa’m2-J
3 Double Low-e &ir 2 # g0 MFRC100-2010 21,60 1634
4 Double Clear with Argon 2 # gg  MFRC100-2010 18.80 2E7E
5 Triple Clear k} # 90 MFRC100-2010 4255 1744
7 Double high solar gain low-e 2 # 90 MFRC100-2010 2593 1.9
Sample Gl MFRC 100-20 -
»

Figure 7-15. Select a Glazing System for the window.
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7. Window Library

7.3. Creating a New Window

7.3.2. Select the Frame for the Window

To view the characteristics of the frame of the window, click on a frame component and the information is
displayed in the lower right group box, as shown below. This information is from the Frame Library.

To select a new frame for this window, click on the frame component to be changed, and either use the
pulldown list to see the names of all the frames in the Frame Library, or click on the double arrow button, and
another window will open which displays all the values from the Frame Library.

Step 2:
The characteristics of the frame will be displayed in the lower right group box.
File Edit Libraries Record Tools View Help Step 1:
= & K4 M| H ¢ O#H 7 @ | F 8 Single click on a frame
component to select it.
List D # 1 =] The frame color will
Cale (F9) Narne |5 ample Picture Window change to indicate that
Made |NFHC j it has been selected.
Hew
C Type |Fixed [picture] ﬂ ﬂ
{u]
=T Width 1200 mm
ek Height | 1500 mm /
Save fiea 1.800 m2
Report Tilt 30
Environmental Conditionz
[ Dividers [MFRC 100-2010 =l
_ Diider: | Step 3:
. To change the selected
Dizplay mode: 8
m Frame, either:
T atal window Results L~ Click on the pulldown list
v Click on a component to dispfay charactenstics below to see the names from
Ufactor [ 2 WmaK Frame the Frame Library
- Mame [ sample-sil THM Ed Or
SHGL ; I~ Click on the double arrow
T ’—? D 7 Uedge 7 oadimK .
g : button to open a window
Edge area 0087 g X
CR [ showing all the
2001 'wim2-H PFD 429 . .
ifnormation from the
\ 0050 m2 Abs 0,300 Frame Library.
\— v
Results show "?" because the Calc button | 5| select (==
has not been clicked.
M Fird |ID ﬂ 7 records found.
Frame Edge Edge Glazing
D Name Source | Type Uvalue Uvalue | Correlation | Thickness
WmE-K | W2 mm
1 Alw/break ASHRAE MAA 5680 N/ Class] N2,
2 Alflush ASHRAE MAA 3970 M Class1 M
3 ‘wiood ASHRAE MiA 2.270 I A Clazsz1 I A
4 Wiyl ASHRAE MAA 1.700 MAA Class1 MAA
5 zample-head THM Therm  Head 2007 2350 MAA 265
£ sample-amb. THM Therm  Jamb 1.998 2343 N/ 265
sample-sil. THH Tz

Figure 7-16. Select a Frame for the window.
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7.3. Creating a New Window 7. Window Library

7.3.3. Add Dividers to the Window
To add dividers to the window without dividers, click on the Divider button above the Results group box.

File Edit Libraries Record Tools View Help

= & B2 B z:H4r W B €0: OH 7 @ % 7K
List 1Dt |1 |
Cale [F9) Name |Sample Picture Window
New Mode |MFRC |
T}lpe|FiKEd [picture] ﬂ ﬂ
Copy
“width 1200 mm

et Height | 1500 mm
Save Area 1.800 m2

il

Report Tilt a0
Step 1: Errvironmental Conditions
: [~ fimiders - -
Click on the L, Elh [NFRC 100-2010 =]
Dividers button. Dividers

Display mode:

Marmal

Tatal window Fesults

Ufactar [ 7 W2,
S
vi[ 2
cr| 7

Click on a component to dizplay characteristic: below

Step 2:
. . . . —p{ Divider Configurati
The Divider Configuration dialog box B
will appear. Select the correct number # of Horizontal Dividers [Automatic |

for Horizontal and Vertical Dividers,

and click the OK button. # of Vertical Dividers | Autamatic

Apply to Vision Area | All -

= w000 - O e G

=

Figure 7-17. Specify the number of dividers for the window.
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7. Window Library

7.3. Creating a New Window

File Edit Libraries Record Tools VYiew Help
= & B B:u4rM|Baelli O @l TR
List D # 1 | Step 3:
Cale [F3) Mame |5ample Picture \window «—— || The appropriate number of
Mode [NFRC B d|V|de.rs will be displayed in
Hew the window.
= Type |Fixed [picture) j ﬂ
0 .
= Width 1200 o zf‘eplz" ok divid
Delete Height 1500 rmm Ingle Click on a aivi fer
component to select it.
Save Area 1.800 m2
Repaort Tilt 30
Envirarmental Canditions Step 5:
W Dividers [NFRC 100-2010 | To change the selected
Divider, either:
Click on the pulldown list
Display mode: to see the names from the
M armal Wi i
T B . . . Divider Library records
Click on & component to display Zharacteristics below Or
- L-Click on the double arrow
Ufactor [ 7 Wim2K, Divicer .
N — button to open a window
I—? ame |D|wder.THM ﬂ >3 X
SHGC g showing all the
YT ? ol 7 Uedae P w2k | information from the
. SmEs 2 Ero=lar=s 0721 m Divider Library.
LR = Ufactar w2k PFD 254
Area 0.213 m2 b 0.300
B] Select @
Cancel Find |ID ﬂ 7 records found,
Edge Edge Glazing
I Name Source | Type Uvalue Uvalue | Comrelation | Thickness
WmMZ-K | WA mm
1 Alum/Divided ASHRAE MAa M/ e Clazz1 T2,
2 Butyl/Divided ASHRAE MAa M/ e Clazs2 T2,
3 Wood/Divided ASHRAE Suzpend:  MJA [ At Clazz3 [ At
4 Insul/Divided ASHRAE Suspend:  MAA M Clagsd M
5 Alum/Suzpended ASHRAE Suspend:  MAA M Clagsh M
£ Vinyl/’Suspended ASHRAE N 1) Clazs1 1)

Figure 7-18. Select a Divider for the window.
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7.3. Creating a New W

indow

7. Window Library

7.3.4. Calculate

When all the components for the product have been defined, the total product values can be calculated by
clicking on the Calc button.

File Edit Libraries

= + B

Record Tools VYiew Help
EH 4> M | H

Click the Calc button
to initiate the
calculation of the
thermal and optical
characteristics of the
window.

List

—>

MNew

Copy
Delete
Save
Report

v Dividers
Dividers

Dizplay mode:

tarmal hd

SHGCAT Detail

CFR Detail

ID 4 |1 ~]
Mame |5ample Picture 'windaw

Moade [NFRC |
Type |FiHed [picture) ﬂ ﬂ
width 1200 mm
Height lw mm

Area IW m2

e[ =0

E rvironmental Conditions
|NFRC 1002010 ~|

Total "Window Results

-factor 1.932 Wiim2-K

shee [ 0526

YT 0561
CR 49

Click on a component to display charactenistics below
Divider
Mame | Divider. THM | >

0 7 |Jedge 1.733 wWim2-K
Source Edae area 0721 m2

2.2 Wm2-K FFD 26.4

Area 0.213 m2 absz 0.300

L—

After clicking the Calc button, the “?” in the results sections will be replaced with

values.

Figure 7-19. Click the Calc button to calculate the current record in the Detailed view.
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7. Window Library

7.4. Import / Export

Calculating Window Library records can also be initiated from the Window Library List view, where

multiple records

can be selected to be calculated.

Step 1: Select the records to be calculated if you are/not calculating all of them

File Edit Libraries Record Tools View Help

4
IREICEEY78-E2 S

W EIEEREIEE 2 2|
- - Window Library [C:8sers\PublichLBMLWWIND OW T 54047 pdhb)
Dietailed V|ew|
Step 2:
C“c?( the Calc_* &I ID Narme / T/{/ Width | Height | Ufactor | SHGC | Twis | CR
button New i /2K
C 1200 1500 ;
Copy |
1800 1200 ; ? ? ?
el 12000 1500 2 2 2 2
Step 3: I /
. Calculat Fﬂ
The Calculate dialog Advanced... | Hiate
box appears, with S P Calculate The results fields will
the choices to feEars Touns: # Selected record(s) have “?” in them until
calculate Selected Impoit Al records the records have been
records or All the calculated

records (even if
some records are
not selected)

E xpont
e Ok, I Cancel

Fepoart

Frint

Gl

Figure 7-20. Click the Calc button in the List view to calculate just the selected records or all the records.

Before the results are calculated, the results fields will have “?” in them. After the results are calculated, those

fields are popula

ted with the calculated values.

File Edit Libraries Record Tools View Help

DNEH +B2R(EZ[E: Kt «rr|Baeli O#7a8%| 28
- . Wwindaw Library [C: AU zershPublich LB ML WM DOWT Shw? mdb)
Detailed Yiew |
&I ID Name Type Width | Height | Ufactor | SHGC | Twis | CR
Hew rifm rifm W 2K
3
Copy | : " : "
2 Sample Harizontal Slider Harizontal Slider 1500 1200 2036 0.586 0.629 a0.2
Delete | 3 Sample Double Casement Cazement - DaL 1200 1800 2039 0.581 0623 49 4
& 4 SampleVertical Slider Wertical Slider 1200 1800 2029 0.586 0629 A0E
IID LI 5 default Garage door 1016 1016 5.857 073 0708 1)

P

Export

Feport

G

Pritit

T

5 records found. After the results are
Import calculated, these fields

will display the

calculated values

Figure 7-21. The calculated results will be displayed after the calculation.
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7.4. Import / Export 7. Window Library

7.4. Import / Export

7.4.5. Export

The Import button in the Window Library List view allows import of records from the Window libraries of
other WINDOW databases. When records are imported, all the associated library records needed to define
that record will also be imported.

Import @
Click the Browse button to
el [WINDOW Database =] // select the WINDOW database
to import records from.

Impart databaze |E:\Users\Puinc\LBNL\LBNL Sharedww7-CC  Browse

[ Avaid creating duplicate records in export database by searching This will open a dialog box to
for identical records allow selection of the

T oK | Cancel | WINDOW database.

If this box is H Open Select a
g
checked, the )\ [}« 05(C) » Users » Public » LBNL » WINDOWTS » ~[4 ] - WINDOW
program will not database, and
create a new record Organize = New folder click the Open
if an identical | logs ~ Name - button
version of it alread :
exists in the y El My Documents EI_] aercalsample-W7-5-2)#ndb
XI | A =
o W My Music ] cellShades.mdb
=| My Pictures Bl GlzSysTests-W7-5-13-CGDBA 0.mdb A dialog box will
7 appear with a list
of the Window
File name: cellShades.mdb ~ |WINDOW Databasesfimdb)  ~| records from the
[ Open |v] Cancel ] selected database.
To select the records to import either 5| C:\Users\Public\LBNL\WINDOW7.5\ cellShades.mdb 4 (==
e Highlight the records to select and
cliikingg the Select button > Select | Cancel | SelectAII| Clear selection| Find| |ID ﬂ 13 records
> 2
OR / Mame Type Width | Height |~
e C(lick the Select All button, whichr&// - -
causes all the records to be selec S e - ;

ood Frame | Cust Sing i I

and |mp0rted in one step. CS02 - Generic Wood Frame Cuztom Single Yision 1400 1800

C503 - Genenc ‘Wood Frame Cusztom Single Vision 1400 1500 —
The selected records will be imported into the

CS04 - Generic Wood Frame Custom Single Yision 1400 1800
Window library of the original database.

CS05 - Generic Wood Frame Custom Single Yision 1400 1800
C506 - Genenc \Wood Frame Cusztom Single Yision 1400 1500
C507 - Generic Wood Frame Custom Single Yigion 1400

- -
1 | 3

—
o
=
=

If there is already a — [5]|  [Adding arecord.. [
record Wlthdthe IDJ)f E\"’i\"tfo""' E‘;ﬁ;!ﬂlgﬁﬁs&ﬁgaﬁ? - Yes Enter a new 1D for the YWindow recar
an imported recor - HAEBIEATLDIE DD d in the export database:
p . - Do you want to ovenarite it with the Na e Bl

the program will ask if curtent racord? L= |
the existing record Cancel _

. — 1D fior news recard;
should be overwritten. ez to Al /'

Clicking No displays a dialog box where a / [ Overwite existing records
different ID for the new record can be

Figure 7-22. Importing record(s) from an existing WINDOW database
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7. Window Library 7.4. Import / Export

7.4.6. Export

The Export button can be used to export data in two different formats
e  WINDOW Database
e Comma separated value (CSV)

Export to a CSV (Text) file

To export selected or all records to a CSV file, do the following:
e From the Window List view, click on the Export button

¢ In the Export dialog box, set Format = Comma separated value (CSV)

Export @

Export;
* Selected record(s)
Al records

Farmat | Comma separated value [CSV]j

Caticel |

e A window will appear allowing you to specify the location and name of the CSV file

. Conferencing i MName Date modified 1

¢ i3 Contacts

> g Desktop Mo items match your search,
4 Downloads

> 4 Downloads

. DropBoxSelectiveSync

m

»  r Favorites
» & Google Drive
. InstallAnywhere

ik ] [ b
File name: WINDOW Window Library Export v
Save as type: | CSV files (*.csv) -
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7.4. Import / Export 7. Window Library

Export to WINDOW database

To export selected records from the Window Library of the current WINDOW database into another
WINDOW database, do the following

From the Window List view, click on the Export button

Export @

Expart:
* Selected record(s)
Al records

Formnat |WINDDW Database j

E=port |E:\Users\Puinc\LBNL\WINDDW?.E\Issue 1 EBrowse e

v Avoid creating duplicate records in expart database by searching
for identical records

0K | Cancel |

In the Export dialog box, set Format = Window Database

To add the records to an existing WINDOW database, click on the Browse button to select the
database to export the records to

To add the records to a completely new WINDOW database, click on the New button, and a Save As
dialog box will appear, where you can browse to the desired directory and enter the desired database
filename. Click on the Save button when you have completed that.

H saveas
@le .« Public » LENL » WINDOWZ.S » v|+?| Search
Organize « MNew folder
| My Documents i MName .
W My Music () aercalsample.mdb
=| My Pictures 2] aercalsample-W7-5-27.mdb
& My Videos 2] cellshades.mdb

Then back in the Export dialog box, click the OK button, and the records will be written into the new
database, with all the necessary associated records.

When records from the Window Library are exported to another WINDOW database, the records referenced
in those exported records in all the other libraries that are used either directly or indirectly from those
libraries will be included in the exported database:

Glazing System Library: All the glazing systems referenced in the Window Library entries
Frame Library: All the frames referenced in the Window Library entries
Divider Library: All the dividers referenced in the Window Library entries, if dividers are modeled.

Glass Library: All the glass layers referenced from the glazing systems used in the Window Library
entries

Shading Layer Library: All the shading layers referenced from the glazing systems used in the
Window library entries

Shade Material Library: All the shade materials referenced from the glazing systems used in the
Window Library entries

Gas Library: All the gases referenced from the glazing systems used in the Window Library entries

7-18

March 2019 WINDOW 7 User Manual



7. Window Library 7.4. Import / Export

¢ Environmental Conditions Library: All the environmental conditions referenced from the glazing
systems and the Window Library entries.

Window Library

A 4

Glazing System Library

Y

Glass Library

Frame Library Shading Layer Library

A 4

Shade Materials Library

Divider Library

Gap Library

Environmental Conditions
Library

Environmental Conditions
Library

A\ 4
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7.5.

Reports 7. Window Library

7.5

. Reports

The Window Library has multiple report options, with an additional report in the List view called “Library
List”. The report options are as follows:

Report @

Feport type: | Library List j

Generate 16 [ o iled

" Selects DOE-2
o Energy Plus _
Al reC0l E ferqu Plus IDF File
Energy Pluz BSOF IDF File
AERC Energy Pluz BSDF ID

Tewt file options

[v Usze default column widths
[+ ‘wrap columns

[ Preview

] | Cancel

Library List: A list of the records and all the fields displayed in the List view.

Detailed: a report listing all the information associated with the record.

= If the report is generated from the List view, and multiple records are selected, one file is generated
with the detailed report of each appended onto the file.

= If the report is generated from the Detail view, the report will only contain the data for the current
record.

DOE-2: areport (text file) that contains input data to be used with the DOE-2 hourly simulation
program. Due to restrictions in the DOE2 program, this file can only be created from windows with one
light, and with generic frames that are all of the same frame type.

Energy Plus: a report (text file) that contains input data to be used with the Energy Plus hourly
simulation program. In contrast to files for DOE2, Energy Plus files can contain windows with multiple
lights, generic or THERM frames, and dividers.

Energy Plus IDF File: a report (text file) that contains input in the native format (IDF) for the Energy Plus
hourly simulation program. This file can be inserted directly into a whole building Energy Plus IDF file.
Energy Plus BSDF IDF File: a report (text file) similar to the standard Energy Plus IDF file except that it
also contains a BSDF (Bi-directional Scattering Distribution Function) matrix for modeling optically
complex glazing and shading systems.

AERC Energy Plus BSDF IDF: a report (text file) similar to the Energy Plus BSDF IDF file except that it is
specifically tied to the input requirements for the AERCalc program.
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7. Window Library

7.5. Reports

Click the Report button to
display the Report dialog
box. ™

Then select the Report

File Edit Libraries Record Tools View Help
=2 & B BE:udar|Ba el O# 7 @’ TN
List D #[1 |
Calc [F9) MNarne |Sample Ficture Window
Mode | NFRC |

He

z

<1 »

Tope |Fi:-:ed [picture]
“wfidth 1200 manm

Height 1500 mm
Area 1.800 m2
Tilk a0

Environmental Conditions

Copy
Delete
Save

R

i

eport

Type to be generated. /

¥

Report

\ Repart tupe: |Detailed

Generate report for:
o
~

-
™ wiap columns

v Preview

/

I Dividers [NFRC 1002010 =
Diwiders
ﬂ Total Window Results
Click on a component to dizplay characteristics below
I-factar 2130 W m2K Glazing System
SHEE ] Mame |Sample Glz5ys ﬂ >
T 5 1D g Uleenter 1.913 wiim2-K
T Mlapers 2 5C 0,783
ER Area 1.151 m2 SHGC 0.E35
Edge area 0.291 m2 Wi 0.741
Bzl | ownloads\report.tmp IEI
Print ‘ Cloze: |

Check the Preview

button to display BERKELEY LAB WI v?.5.29.0 Report Page 1 09-06-17 17:53:46 -
ID: 1
the report with the Hame: Sample Pictur i —
option to save it as EnvCond: 1 HFRC 100-2010 7| H SaveAs (23]
a file. Type: Fized (picture) @uv| |« Public » LBNL » WINDOWT.S » ~ | 42| searcn w 2|
Tilt: 90
Width: 1200.0 mm Organize v New folder = - (7]
Height: 1500.0 mm — —
Area: 1.80 m2 J My Music E Mame Date modified 1
=| My Pictures .
) . BSDFs 9/5/2017 3:43 PM F
Bl My Videos Cs7Cell 302017253 PM F
U-valus: 2.130 Usm2-K Saved G : ® (R Ees T
SHGC: 0.569 32 Saved Games ! Debug 9/5/2017 326 PM  F
Wto D.533 §f Searches GenBSDF 8/11/2017 3:53 PM F
CRE: H-& J Tracing ) o )
. . Mullaly 6/16/2017 11:18 AM  F
J VirtualBox VMs
. = . Samples 3/30,/2017 4:26 PM F
1M Computer |i| e,
Data for Glazing Systemns B o5 - XKML 8/17/2007 45T PM
= 05(C)
COG &< DVD RW Drive (D:) Audi o) o | I s
ID Hamne Are -
n2 File name: Sample Picture Window Detailed Report.tet -
8 Sample GlzSys 1.15 Save as type: | Text file (*.b) V]
Layer Data for Glazing Syst
ID Hame D mm
+ Hide Folders Save l ’ Cancel ]
Outside
9803 CLEARS.LOF 4. e i S e e 1 1 o 40 E P R
1 Air 16.5 .049
9923 LOV-E 5. IOF # 4.7 676 117 .105 .826 .115 .109 .000 158 .840 1.00
Inzide -
Figure 7-23. Window Library Detailed report from the Window Library Detail screen.
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7.5. Reports 7. Window Library

Library List Report

The Library List report, generated from the Window Library List view, produces a text file of the selected
records and all their results.

Report @I

Repoart type: |Librar_l,l List j

Gernerate report far:

" Selected record(z]
& Allrecords

Test file options
[ Use default column widths
[ wiap colurmng

W Preview

0K | Cancel |

Figure 7-24. Report dialog box with settings for generating the Library List report.

Window Library [C:A\UsershrdmitchellsD ownloadsyWwIMND O window Library
E wport.mdb)

D Mame Type “Wwidth | Height factar SHGC Twis CR

T T W Am2-K.
1 Sample Picture Wwindow Fixed [picture] 1200 1500 2130 0569 0593 M/

Sample Harizontal Slider Harizantal Slide m———-

3 Sample Double Cazement Cazement -Dou 1200 1500 2039 0.5 0623 49.4

4 Sample Vertical Slider Yertical Slider 1200 1500 2029 0536 0629 B0.E
5 defaul Garage door 1016 1016 557 0731 0708 M/
£ C501-Generic \Wood Frame | Custorn Single 1400 1500 2102 0E32 0616 M A4,

Figure 7-25. Window Library List View.

X Report CiUsersirdmitchelhDownloads\report.tmp @I
Save | Print Cloze
ID Hame Type Width Height Ufactor SHGGC
i/ i Wrm2—K

1 Sample Picture Window Figed {(picture) 1200 1500 2.130 0.569
2 Sample Horizontal Slider Horizontal Slide 1500 1200 ? ?

3 Sample Double Cazement Ca=zemnent — Doubl 1200 1500 2.039 0.5a1
4 Sample Vertical Slider Vertical Slider 1200 1500 2.029 0.586
5 default Garage door 1016 1016 5.857 0.731
[ C501 - Generic Wood Frame Cu=ztom Single Wi 1400 1500 2.102 0.e632

Figure 7-26. Window Library List report, which contains the results for all the records.
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7. Window Library

7.5. Reports

Detailed Report

The Detailed Report contains all relevant information about the total window results and component details.

BEREELEY LAE WIHDOW +7.7.4.0 Report Page 1 01-29-19 15:28:01
ID: 1
Hame: Picture
EnvCond: 1 HFRC 100-2010
Type: Fized (picture)
Tilt: 90
Width: 1200.0 mm
Height: 1500.0 mm
Area: 1.80 m2
T—valus: 3.261 Wrwn2-K
SHGC: 0.628
Vt: 0.857
CRE: H-A
Data for Glazing Svstems
Cionz
ID Hame Area ¥Lay Tilt T= SCe SHGC= Vte RHG
me Wom2
2 Double Clear Ai 1.207 2 a0 2.664 0.808 0.703 0.786 iz
Layver Data for Glazing System '? Double Clear Air'
ID Hame Dimm) T=ol 1 R=ol 2 Twi= 1 Rvis 2 Tir 1 Emi= 2 Keff
COut=side
103 CLEAR 6 DAT £ 5.7 771 070 070 884 080 080 .000 B40 840 1.00
1 Air 12.0 064
103 CLEARE 6. DAT £ 5.7 771 .070 070 .&884 .080 08B0 .000 .840 .840 1.00
In=zide
Frame Data
Frame Edge
Location ID Hane Source Area Area Tframne Tedge
mne me Worm2—K
Header 1 Al wrbreak ASHRAE-LEL 0.06a5 0.065 5. 6800 3.2825
Left Jamb 1 Al wrbrealk ASHRAE-LEL o.oaz 0.og4 S.6800 3.282%
Right Jamnb 1 Al wrbreak ASHRAE-LEL o.oaz 0.og84 5,800 3.2825
Sill 1 Al wrbrealk ASHRAE-LEL 0.065 0.065 5,800 3.2825%
Gas Data
ID Hame Tvpe Cond Vi=sc Cp Dens FPran
= =-6
1 Air Pure 0.0241 17,22 100e.10 1.2925 0.7197

Figure 7-27. Window Library Detailed Report sample, Page 1.
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7.5. Reports 7. Window Library

EERKELEY LAER WIHDOW <7 . 7.4.0 FReport Page 2 01-29-19 15:28:01
Environmental Condition=: 1 HFREC 100-2010

Tout Tin WndSpd Wnd Dir Solar T=ky Esky

(A5 (Cd (n-s) (Wem2)  (C)
Uwalus -13.0 21.0 5.50 Windwazrd 0.0 -18.0 1.00
Solar 3z.o0 24.0 2.75 Windwazrd 783.0 32.0 1.00

Frame Library Data
T—walue Edge GlzSy= GlzSys Width
ID Hame Source Frame Edge Corr Width Oz (PFDY  Ab=

1 4] wrbreak ASHRAE-LEL 565800 Hod 1 Hoh Hod 5715 0.90

Divider Library Data
O—values Edge GlzSys GlzSys Width
ID Hame Source Diw Edge Corr Width [0 (PFDy Abs

Ho Diwider=z for thi= Glazing Sy=tem

Optical Propertie= for Glazing System 'Z2 Double Clear Air'

Angle 1] 10 20 a0 40 =11 1] 70 go 0 Hemis
Ytic 0,786 0.786 0.784 0.779 0. 766 0.735 0.663 0.510 0.253 0.000 0.683
Rf 0.144 0.144 0.144 0,147 0,157 0.135 0.253 0.403 0.662 1.000 0.229
Eh 0,144 0.144 0.144 0,147 0,157 0.135 0.253 0.403 0.662 1.000 0.229
Taol 0.e07 0.606 0.601 0.593 0,577 0.546 0.483 0.362 0.165 0.000 0.510
Ri 0114 0.114 0.114 0,115 0.123 0.145 0.201 0.328 0.566 1.000 0.184
Eh 0114 0.114 0.114 0,115 0.123 0.145 0.201 0.328 0.566 1.000 0.184
Ab=1 0167 0,168 0.170 0,175 0.182 0.190 0.200 0.209 0,202 0.000 0.185
Ab=2 0,113 0.113 0.115 0.11s 0,118 0.119 0.115 0.101 0.067 0.000 0.111
SHGCo: 0.703 0,702 0.699 0.693 0,679 0.650 0.586 0,457 0.238 0.000 0.608
Tdw-K . 0.524
Tdw-ISO: 0.690
Tuw o 0.463
BEEEELEY LAB WIHDOW 7.7 .4.0 Report Page 3 01-29-19 15:28:01
Tenperature Distribution (degree=s C)
Winter Sumner

Ot In Ot In
Layl -14.4 -13.9 7.9 382
Lavy2 5.7 6.3 3.9 36.6

Figure 7-28. Window Library Detailed Report sample, Page 2.
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7. Window Library

7.5. Reports

DOE2 Report

The DOE2 report contains data that the DOE-2.1E hourly simulation program can use for window modeling.
The report is saved as a text file from WINDOWS, and then used as a text file with the DOE-2.1E program.

The file can contain data for one or more windows. In the case of a file containing data for more than one
window, the information for each window follows the previous window in succession.

Tnit Sy=ten

EEREELEY LAE WINDOW +7.7.4.0

=3

DOE-Z2 Data File

Multi Band Calculation

Hamne DOE—-2 WINDOW LIE

De=c Ficture

Window ID 1

Tilt 0.0

Glazings 2

Frane 1 Al wrsbreak 5.680

Spacer . 1 Cla==l 2.330 -0.010 0.138

Total Height: 1500.0 mm

Tatal Width : 1200.0 mm

Glass Height: 1385.7 mm

Gla=ss Width 1085.7 mm

Hullion : Hone

Gap Thick Cond dCond Vis dVis Dens dDens Fr dFr

1 Air 12.0 0.02407 7.7e0 1.722 4.940 1.292 -0.0046 0.720 -0.0002

2 i i 1] 1] i i 1] i i

3 il 0 ] 1] 0 0 1] il 0

4 i i 1] 1] i i 1] i i

g5 i i 1] 1] i i 1] i i

Angle il 10 20 an 40 =1 &0 70 an 90 Hemisz

T=ol 0.607 0.606 O.R01 O.593 0.577 0.54k 0.483 0.362 0.165 0.000 0O.510

Ab=1 0.167 0.1e8 0.170 0.175 0.182 0.190 0.200 0.209 0.202 0.000 0O.185

Ab=2 0.113 0.113 0.115 0.11s 0.118 0,119 0.115 0.101 0. 067 0.000 0O.111

Ab=3 ] 1] 0 1] 0 ] il 0 0 1]

Ab=d 1] 1] i 1] i 1] i i i 1]

Ab=b 1] 1] i 1] i 1] i i i 1]

Ah=h il 1] i 1] i il i i i 1]

Rf=ol 0.114 0.114 0.114 0.115 0.123 0.145 0.201 0.328 0.566 1.000 0O.184

Rb=ol 0.114 0.114 0.114 0.115 0.123 0.145 0.201 0.328 0.566 1.000 0.184

Tvwiz 0.786 0.786 0.784 0.779 0,766 0,735 0.663 0.510 0,253 0.000 0.583

Rfwi= 0.144 0.144 0.144 0.147 0.157 0.185 0.253 0.403 0.662 1.000 0O.229

Rbwis 0.144 0.144 0.144 0.147 0,157 0.185 0.253 0.403 0.862 1.000 0.229

SHGC 0.703 0.702 0.699 0.693 0.679 0,650 0.58p 0.457 0,238 0.000 0.508

SCoo0.72

Layver ID# 103 103 1] 1] 1] il

Tir o.oon o.oon 0 0 0 1]

Eni=z F 0.e4n 0.e4n0 1] 1] 1] i

Emi= B 0.e40 0.e4n0 1] 1] 1] i

Thicknes={mmn) 5.7 5.7 ] ] ] 0

Cond({T-m2-K ¥175.0 175.0 1] il il 0

Spectral File CLEAR 6.DAT CLEARE 6. DAT Hone Hone Hone Hone

Overall and Center of Glass Ig U-walues (WrmZ2-K)

Dutdoor Temperature -17.8 C 15.6 C 267 C 37.8 C

Solar WdSpd heoout hrout hin

(W m2) {m- =) (WAm2-—K)

i 0.0o0 4. 00 3,39 7,00 2.12 2.12 2.24 2.24 2.32 2.32 2.48 2. 4%
i 6.71 30.84 3,23 708 270 2.70 2.79 2.79 2.88 2.88 3.11 3.11
783 0.00 4. 00 371 w.39 212 2.12 2.24 2. 24 2.32 2.32 2.48 2. 48
783 6.71 30.84 3,32 e.78 270 2.70 2.79 2.79 2.88 2.83 3.11 2.11
Figure 7-29. Window Library DOE2 Report sample.
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7.5. Reports

7. Window Library

Energy Plus Report

The Energy Plus report contains data that the Energy Plus hourly simulation program can use for window
modeling. The report is saved as a text file, and then used as a text file with the Energy Plus program.

The file can contain data for one or more windows. In the case of a file containing data for more than one
window, the information for each window follows the previous window in succession.

Windowt Data File for EnergyPlus
BERKELEY LAB WINDOW w7.7.4.0

Date : Tue Jan 29 15:35:09 2019
Window names 1 Picture
De=cription : Fizxed (picture)

# Glazing Systems: 1

GLAZING SYSTEM DATA: Height Width nPanes Uval-center SC-center SHGC-center Tvis—center

Sy=teml : 1386 1086 2 2. 664 0.808 o.703 0.786

FRAME-HULLIOH DATA: Width OutsideProj InsideProj Cond EdgeCondRatio Solibs VisAbs Eniss
Sill : 57 2 25. S6.424 484 s00 900 a0

.2 £.4 4 1. 0. 0. 0.

R Sill : 57.2 25 .4 25.4 EE. 424 1.484 0.900 0.900 0.90
L Head : 57.2 25.4 25.4 S56.424 1.484 0.900 0.900 0.90
R Head : £7.2 25.4 25.4 S6.424 1.484 0.900 0.%00 0.90
Top L Jamb : 57.2 25 .4 25.4 EE. 424 1.484 0.900 0.900 0.90
Bot L Jamb : 57.2 25.4 25.4 S56.424 1.484 0.900 0.900 0.90
Top R Jamb : £7.2 25.4 25.4 S6.424 1.484 0.900 0.%00 0.90
Bot R Jamb : 57.2 254 25.4 Eb. 424 1.484 0.900 0.900 0.90
Mullion Hone

erage frame: £7.1 25.4 25.4 S6.424 1.484 0.900 0.%00 0.90

A
DIVIDER DATA : Width Out=s=ideProj In=ideProj Cond EdgeCondRatio Solib=s VisAb=s Emis= Type
0.0 0.0 0.0 0.0oo 0.ooo

Sy=teml : 0.000 0.000 0.000 Hone

GLASS DATA : Layer# Thickness Cond T=ol Rfsol PBRbsol Twis Rfvis Ebvis Tir EmissF

Sy=teml : 1 5. 715 1.000 0.771 0.070 0.070 0.884 0.080 O0.080 0.000 0.840
2 5.71% 1.000 0.771 0.070 0.070 0.884 0.080 0.080 0.000 0.540

GAP DATA : Gap# Thick nGasses

Sy=teml : 1 12.00 1

GAS DATA GasHane Fraction MWeight ACond ECond CiCond AVisc B

Systeml Gapl Air 1.0000 28.97 0.002873 7. 76e-05% .723e-08 4. 94e-08

GLAZING SYSTEM OPTICAL DATA

Angle 0 10 20 an 40 S0 60 70 an 90 Hemi=

Sy=teml

T=ol 0.607 0.606 D.601 0.593 D.577 0.546 0.483 0.362 0.165 0.000 0.510

Adbsl 0,167 0.168 0.170 0.175 0.182 0.1%0 0.200 0.209 0.202 0.000 0,185

Abs2 0.113 0.113 0.115 0.116 0.11% 0.119 0.115 0.101 0.067 0.000 0,111

Rf=ol 0.114 0.114 0.114 0.115 0.123 0.145 0.201 0.328 0.566 1.000 0. 184

Rb=ol 0.114 0.114 0.114 0.115 0.123 0.145 0.201 0.328 0.566 1.000 0,184

Tviz 0.786 0.786 0.784 0.779 0.766 0.735 0.663 0.510 0.253 0.000 0. 683

Rfwis 0.144 0.144 0.144 0.147 0D.157 0.185 0.253 0.403 0.662 1.000 0.229

Rbwis 0.144 0.144 0.144 0.147 0.157 0.185 0.253 0.403 0.662 1.000 0,229

Orient'n {mull)

Visc CVisc ASpHeat

#Hor #Vert
1] 1]

Eni=sB SpectralDataFile
0.840 CLEAR_6 . DAT
0.840 CLEAR_6.DAT

BSpHeat CSpHeat
0 1002.74 0.012324 1]

Figure 7-30. Window Library Energy Plus Report sample.
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7. Window Library

7.5. Reports

Energy Plus IDF Report

Two different IDF files are created with this report selection. One has spectral data for the glass layers and the
other has averaged spectral data. The name of the files contains the name of the window with either “Avg” or

“Spec” added to the end of the filename.

Energy Plus IDF Report with averaged spectral data for glass layers

! wWindow Material/Construction file with spectral data in IDF format

wWindowMaterial:Gclazing,

Glass_103_Layeravg, '-= Layer name : CLEAR_6.DAT
Spectralaverage, '- optical Data Type

, '- spectral Data name
0.005715, '- Thickness

0.770675, '- solar Transmittance
6.997562e-02, '- solar Front rReflectance
7.023712e-02, '~ solar Back reflectance
0.883647, '— visible Transmittance
0.080395, '-visible Front Reflectance
0.080395, '-visible Back reflectance
0.000000, - IR Transmittance

0. 840000, '-Front Emissivity

0. 840000, '-Back Emissivity

1.000000; !-conductivity

windowMaterial:Gas,

Gap_1_wW_0_0120, '- gap name - Air
Adr, '- Type
0.0120; ' - thickness

CONSTRUCTION,

Glz5ys_2, '- glazing System name: Double Clear Air
Glass_103_Layeravg, '- glass name : CLEAR_&.DAT
Gap_1_Ww_0_0120, '- gap name - Air

Glass_103_LayerAvag; '- glass name : CLEAR_6.DAT

wWindowProperty:FrameandDivider,
Picture-Frame, - User SupﬁWied Frame/Divider Name
0.057150, '- Frame width {m}
, !~ Frame outside Projection {m}
'- Frame Insider Projection {m}

- Divider e

'— pivider ;¥gth {m}

'— Number of Horizontal Dividers
'- Number of vertical Diwviders

'- Divider Outside Projection {m}
'- Divider Insider Projection {m}
'— Divider Conductance {w/m2-K}

'~ Divider Solar absorptance

'- pivider visible aAbsorptance

'- pivider Thermal Hemispherical Emissivity
!~ outside Reveal Solar Absorptance

- Inside 5i11 Depth (m)

'- Inside 5i11 Solar Absorptance

'- Inside reveal pDepth (m)

56.423840, '— Frame Conductance {w/m2-k}

1.483732, '- matio of Frame-Edge Glass Conductance to Center-of-glass Co
0.900000, '- Frame Solar absorptance

0.900000, '- Frame visible absorptance

0.9, '- Frame Thermal hemispherical Emissivity

'- Ratio of Divider-Edge Glass Conductance to Center-of-Glass

Figure 7-31. Window Library Energy Plus IDF file with averaged spectral data example.
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7.5. Reports 7. Window Library

Energy Plus IDF Report with detailed spectral data for glass layers

! window Material/Construction file with spectral data in IDF format
! Generated by BERKELEY LAB WINDOW w7.7.4.0

wWindowmaterial:Glazing,

Glass_103_Layer, '- Layer name : CLEAR_6.DAT
S?ectraW, '- optical Data Type
Glass_103_Layer_specDat, - spectral Data name
0.005715, '- Thickness

'- solar Transmittance

'- solar Front Reflectance
'- solar Back Reflectance

- visible Transmittance

'- visible Front Reflectance
'- visible Back reflectance

0. 000000, - IR Transmittance
0. 840000, '-Front Emissivity
0. 840000, '-Back Emissivity
1.000000; '-Conductivity

wWindowmaterial:Gas,

Gap_1_w_0_0120, '- gap name - Air
Air, - type
0.0120; '- thickness

CONSTRUCTION,

Glzsys_2, '- Glazing System name: Double Clear Air
Glass_103_Layer, '- glass name : CLEAR_O.DAT
Gap_1_w_0_0120, '- gap name - Air

Glass_103_Layer; '- glass name : CLEAR_G.DAT

Figure 7-32. Window Library Energy Plus IDF file with detailed spectral data example (continued).
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7. Window Library

7.5. Reports

Glass_103_Layer_sSpecDat,

.300000,0.
.305000,0.
.310000,0.
.315000,0.
.320000,0.
325000,0.
330000,0.
.335000,0.
. 340000,0.
. 345000,0.
. 350000,0.
355000,0.
360000,0.
.365000,0.
. 370000,0.
. 375000,0.
. 380000,0.
385000,0.
390000,0.
.395000,0.
.400000,0.
.410000,0.
.420000,0.
.430000,0.
.440000,0.
.450000,0.
.460000,0.
.470000,0.
.480000,0.
.490000,0.
500000,0.
. 510000,0.
. 320000,0.
. 530000,0.
. 340000,0.
550000,0.
560000,0.
. 570000,0.
. 380000,0.
. 590000,0.
. 600000,0.
.610000,0.
.620000,0.
.630000,0.
.640000,0.
.650000,0.
.660000,0.
.670000,0.
. 680000,0.
.690000,0.
.700000,0.
. 710000,0.
.720000,0.
. 730000,0.
.740000,0.
. 750000,0.
. 760000,0.
.770000,0.
. 780000,0.
.790000,0.

o000 000000000O00oO000000000000000000oO00oO0000O0000000000000oO0o0ooO0

000000, 0.
005000,0.
000000, 0.
003000,0.
019000,0.
066000,0.
160000,0.
294000,0.
437000,0.
566000,0.
671000,0.
744000,0.
793000,0.
§22000,0.
8§32000,0.
8§19000,0.
809000,0.
§29000,0.
853000,0.
868000,0.
875000,0.
8§75000,0.
873000,0.
8§73000,0.
873000,0.
880000, 0.
887000,0.
890000, 0.
892000,0.
893000,0.
894000,0.
895000,0.
895000,0.
894000, 0.
893000,0.
891000, 0.
888000,0.
8§84000,0.
881000,0.
8§76000,0.
871000,0.
865000,0.
859000,0.
8§53000,0.
847000,0.
840000,0.
833000,0.
8§26000,0.
818000,0.
810000,0.
802000,0.
794000,0.
786000,0.
777000,0.
769000,0.
761000,0.
752000,0.
744000,0.
736000,0.
729000,0.

047000,0.
047000,0.
047000,0.
046000,0.
046000,0.
045000,0.
045000,0.
049000, 0.
055000,0.
062000,0.
069000,0.
074000,0.
078000,0.
080000,0.
081000,0.
080000,0.
079000,0.
080000,0.
082000,0.
083000,0.
083000,0.
083000,0.
083000,0.
082000,0.
082000,0.
082000,0.
082000,0.
082000,0.
083000,0.
082000,0.
082000,0.
082000,0.
082000,0.
082000,0.
081000,0.
081000,0.
081000,0.
080000,0.
080000,0.
079000,0.
079000,0.
078000,0.
077000,0.
077000,0.
076000,0.
075000,0.
075000,0.
074000,0.
073000,0.
073000,0.
072000,0.
071000,0.
071000,0.
070000,0.
069000,0.
069000, 0.
068000,0.
067000,0.
067000,0.
066000,0.

MaterialProperty:GlazingspectralbData,

049000,
049000,
048000,
048000,
048000,
046000,
047000,
050000,
056000,
062000,
069000,
074000,
078000,
080000,
081000,
080000,
079000,
080000,
082000,
083000,
083000,
083000,
083000,
082000,
082000,
082000,
082000,
082000,
083000,
082000,
082000,
082000,
082000,
082000,
081000,
081000,
081000,
080000,
080000,
079000,
079000,
078000,
077000,

77000,
076000,
075000,
075000,
074000,
073000,
073000,
072000,
072000,
071000,
070000,
070000,
069000,
068000,
068000,
067000,
066000,

I- spectral Data Name

Figure 7-33. Window Library Energy Plus IDF file with detailed spectral data example (continued).
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7. Window Library

ﬁﬁndowProperty:FrameAndDﬁvider,
Picture-Frame,
0.057150,

56.423840,
1.483732,
0. 900000,
0. 900000,
0.9,

'- user Supﬁ1ied Frame/Divider Name
Frame width {m}

Frame outside Projection {m}

Frame Insider Projection {mj}

Frame Conductance {w/m2-K}

rRatio of Frame-edge Glass Conductance to Center-of-glass Co
Frame Solar absorptance

Frame visible absorptance

Frame Thermal hemispherical Emissiwvity

Divider Type

Divider width {m}

Number of Horizontal Dividers

Number of vertical Dividers

Divider outside Projection {m}

Divider Insider Projection {m}

Divider Conductance {w/m2-K}

ratio of Divider-eEdge Glass Conductance to Center-0f-Glass
Divider Solar Absorptance

Divider visible aAbsorptance

Divider Thermal Hemispherical Emissivity

outside Reveal Solar Absorptance

Inside sill Deqth (m)

Inside 5111 Solar Absorptance

Inside Reveal Deqth (m)

Inside Reveal Solar Absorptance

Figure 7-34. Window Library Energy Plus IDF file with detailed spectral data example (continued).
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7. Window Library 7.6. Condensation Resistance (CR) Calculation

7.6. Condensation Resistance (CR) Calculation

WINDOW includes a feature which calculates the whole product Condensation Resistance (CR) using the
methodology presented in NFRC 500. This process involves importing files from THERMS into the Frame
and Divider library that have been modeled in THERM with the Condensation Resistance feature. See the
THERMS5 User’s Manual for the specifics of modeling these THERM files. The modeling procedures for CI are
slightly different from those for U-factor, and will mostly likely mean that different THERM files must be
created for the CR and U-factor calculations. This will also mean that in WINDOW, separate surface
temperatures from THERM for each cross-section; surface temperatures are then area weighted in accordance
with NFRC 500 which considers the areas covered with condensation at three different relative humidities.
The resulting total product CR value is presented on the Total Window Results section of the Window
Library Detailed View. The Detail button to the right of the CR value on the Window Library Detail View
shows intermediate component specific values used in the CR calculation.

File Edit Libraries Record Tools View Help
@ L& B B:ard|@a el OH#7 @%|2K

List ID # 1 -]

Cale [F9] Name |Sample Picture Wwindow
Made |NFRC |

Type |Fi:-:ed [picture] j ﬂ

width 47.244 inches

Delete Height |  59.055 inches

Hew

Copy

daddu

Save Area 19.38 ft2
Repart Tilt 30
Ervironmental Conditions
I Dividers |NFRC 1002010 -]

i

Dividers

The Detail Display mode:

button shows Marmal

CR results from
all the window

components U-factor 0.352 Btush-ft2-F
\ SHGECAT Detail T

4

Taotal wWindow Results - - —
Click oh a component to dizplay characteristics belaw

N YT 0.648 N D Area | @30%RH | @50%RH | @70%RH Overall
Ch |—52 ] CR 19.38 377 537 I\n 5213

CRg 13.68 100.00 8608 46.48 E2.71

CRe 328 8377 5371 3\Nn 5213

CRi 241 83.99 75.03 E3.57 7215

CoG1 13.68 0.0000 0.0023 01533 0.0s18

/ Header 0.53 0.0001 0.mae 0.0428 0.0185

The whole product
Condensation Resistance value
is presented in the CR box.

a
5
HeaderEdoe| 5 072 00004 0O0S68 01772 00781
LeftJamb| & 067 00017 00177 00527 00241
LeftJambEdas| 6 032 00073 01321 02634 01343
RightJamb| & 067 0007 0077 0057 0024
Right Jamb Eda= | & 092 00073 07321 02634 01343
sil| 5 053 00001 025 00428 00185
SilEdge| & 072 00004 00SRR 04772 0078
Dewpairt [F] 72 505 597

Figure 7-35. Condensation Index results for the whole window product.
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8. Glazing System Library

This chapter discusses the Glazing System Library in detail.

8.1. Glazing System Library List View

The List View shows all the records in the Glazing System Library and some of the characteristics of the
glazing system from the Detailed View.

The list can be sorted by any column by double clicking on the desired column.

File Edit Libraries Record Tools View Help
=N | = | E : |H - @e0: O# 7 @ %%
Glazing Systemn Library [C:\U sers\PublichLBNLAWIND 0% 7. BYw? mdb)
[t | ) Name Lo | Mods Tik | Epenmeal | fuesl | Lval | SHGC | Tuis | TdwiSO
mm wm2A
v ear 1 i gy | MFRC 1002010 ]

2 Double Clear & 2t 90 NFRCT00-2010 2343 2703 0.704 0.786 0650
3 Double Low-e Air 2t g0 MFRC1002010 2160 1.684 0431 0633 0487
Fird 4 Double Clear with Argon 2 # g0 MFRC100-2010 18.80 2576 0.764 0814 0.738
5 Triple Clear 3 # a0 NFRCI00200 4255 1744 DEI7 0703 D&
7 Double high solar gain low-e 2 # g0 MFRC100-2010 2593 1.935 0.636 0.741 0.635
g Sample GlzSys 2 # 90 MFRC100-2010 25.93 1.935 0.686 0741 0635
9 Double low-e [vacuum) 2 # 90 MWFRC100-2010 2.06 0634 0.354 0631 0517
o5 reeeneh (e 10 Double low-e [air] - deflected 2 # g0 MFRC100-2010 21.75 1.663 0.362 0.685 0812
11 Triple low-e [argon] - deflected 3 # 90  MFRC100-2010 4312 0.700 0.298 0515 0.349
13 Double clear [air] with white fit - 50% coverage 2 # g0 MFRC100-2010 2413 2689 0.499 0528 0423
20 Double low-e [argon] with ext. perforated screen 3 # g0 MFRC100-2010 3733 1.050 0.056 0.062 -1.000
30 Double low-e [argon] with int. horiz. VB (45 deg) 3 % a0 MFRC1002010  B4g9 1.243 0264 0147 0092
31 Double low-e [argon] with inbetween hoiiz. VE [45 deg) 3 # g0 MFRC100-2010 21.15 3.379 0.295 0159 0104
32 Double low-e [argon] with ext. horiz. YB (45 deq) 3 # g0 MFRC100-2010 061 1.082 0.026 0112 0.072

Figure 8-1. Glazing System Library, List View.

8.1.1. Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed Used to access the detailed view of the record, where the input values can be edited.

View

New Used to make a new record, based on a default record.

Copy Used to copy an existing record (including name and all associated input values) into a
new record.

Delete Used to delete the highlighted record(s).

Find Used to find a record based on the field selected from the pulldown list, and a value

typed into the input box.
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8.1. Glazing System Library List View 8. Glazing System Library

Import

Export

Report

Print

Advanced: Used to access a more advanced method of searching the list
Currently disabled.

Used to create a Window 4.1 file of glazing system records, called glzsys.w4. This file
can then be imported into THERM or Window 4.1.

Currently disabled.

Used to print a report which contains a list of all the records in the library.

8.1.2. Column Headings

The List view contains columns with selected results (from the Detail view) for each record, as described

below.

ID The unique ID associated with each glazing system record.

Name The name of the glazing system. This is defined by the user.

# of Layers The number of layers for the glazing system. The layers are increased or decreased
using the up and down arrows to the right of this field. The program will
automatically adjust the number of layers in the layers detail section of the screen
based on this number

Mode The mode value will depend on the layers. If one layer has a # in the Mode field,
then the entire glazing system will have a # designation. Used by NFRC for their
approved certification models.

Tilt The tilt of the glazing system.

Environmental The name of the appropriate environmental condition from the Environmental

Conditions Condition Library, selected using the arrow to the right of the field. Default:
ASHRAE/NFRC.

Overall The overall thickness of the glazing system. Units: mm (SI); inches (IP).

Thickness

Uval Center of glass U-factor. By default this value assumes a one meter high glazing
system. When the glazing system is used in a window (in the Window Library) the
actual window height is used to calculate the U-factor, and therefore, if the window
height is not equal to one meter, the center of glass U-factors will be different in the
Glazing System results and the Window Library results. Units: W/m?2-K (SI); Btu/h-
ft2-°F (IP)

SHGC Center of glass Solar Heat Gain Coefficient. Unitless.

Tois Center of glass visible transmittance

Tdw-1SO Damage-weighted transmittance of the glazing system, based on the ISO 15099
calculation method. See detailed description under the section “Glazing System
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8. Glazing System Library 8.2. Glazing System Library Detail View

Detail View”.

8.2. Glazing System Library Detail View

The Glazing System Library is used to construct glazing systems to determine the center of glass U-factor,
which can be used in the Window library to construct a whole product. Glazing Systems consist of glass
layers selected from the Glass Library (which are from the Optics database), an optional shading layer
selected from the Shading Layer Library, and definitions of the gaps between the glass layers, which are
defined by a thickness and selections from the Gap Library. When the glass layers, shading layers, and gaps
have been defined, the results are calculated using the Calc button.

The Detail View shows details of individual glazing systems in the Glazing System Library.

File Edit Libraries Record Tools View Help
L BB (B M4r M H €0 O 7 @% ¢
D # 31 MName: Double low-e [argon] with inbetween hariz. ¥E [45 deg)
Cals [F3) t Layers: 3 S 90A UG Height 100000 mm
New E”‘E’;’:dmlfo’;f' NFRC 100-2010 «| IGWidth  1000.00 mm /%
Capy Cornmenk: %
Delete é
S Overall thickness: 21.154 mm Mode: # [] Model Deflection 12 3
Repoit
Radiance
[n] Mame tode| Thick Flip| Tsol | Rsoll | Rsol2 | Twis | Rwisl | Rvis2 Tir E1 E2 Cond | Dtop [mm] | Dbot [mm] | Dright [mm] | Dleft [mm]
v Glass1 #+ 103 CLEAR_E.DAT # 57 [JJorm 0070 0070 0884 0080 0.080 0000 0840 0.840 1.000
Gap1 »r 9 Air[10%] / Aegon [30%) 13
v Shade 2 »+ 32 0.4"inbetween VB [whit T2 0o 0.0 0.0 00
Gap2 »r 9 Air[10%] / Aegon [30%) 13
v Glass 3 b 103 CLEAR_E.DAT # 57 [JJorm 0070 0070 0884 0080 0.080 0000 0840 0.840 1.000
« m r
Center of Glass Resuls | Temperaturs Data | Optical Data Angu\arDataI Colar Properties | Radiance Results
UFactar SC SHGC Rl Ht. Gain Tuis Keff Layer 1 Keff Gap 1 Keff Layer 2 Keff Gap 2 Keff Layer 3 Keff
W2k, Wim2 W m-K, WK Wm-E Wm-E Wm-E Wwm-k.
03339 0.295 240 01539 01109 1.0000 0.0216 325439 00224 1.0000

Figure 8-2. Glazing System Library, Detail View.
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8.2. Glazing System Library Detail View 8. Glazing System Library

8.2.1. Buttons

The buttons on the left hand side of the Detail View have the following functions:

List

Calc (F9)

New

Copy

Delete
Save

Report

Used to access the List view of the Glazing System Library, which shows all the
records in the library

Used to calculate the current record
Used to make a new record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the current record.
Used to save the current record.

Used to create a report of the current record. The following dialog box opens when this
button is clicked.

Report =3
Report tupe: | Detailed j

Generate report for:

=

~

-

I~ “wrap columnz

v Freview

ok Cancel

Figure 8-3. Glazing System Report dialog box

Report Type: A pulldown list with three report options

"= Detailed
®  Energy Plus IDF File
® Energy Plus BSDF IDF File

Generate report for: In the Detail view, this is always set to “Selected record(s)”, i.e.,
the current record.

Text file options: Checking the Wrap Columns box will cause the program to include
all the text in long fields by wrapping it to the next line. Without this box checked, that

8-4
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8. Glazing System Library 8.2. Glazing System Library Detail View

text will be truncated.

With Wrap Text unchecked, the Name of the Glass layer is truncated to

Layer Data for Glazing System '50 Sage Green'
D Hame Dimm) T=ol 1 RE=ol 2 Tvis
Out=i1de
8915 SageGlas=s 9 _Gref 8.7 208 047 124 550
1 Air 12.7

Figure 8-4. Glazing System Report, no text wrapping

With Wrap Text checked, the full name of the Glass layer is displayed by
wrapping it to the next line or lines as needed.

Layver Data for Glazing System 'S0 Sage Green'

1D Hame Dimm) Teol 1 F=ol 2 Tvis

Tutside
8915 SageGla==s 9 _Gre¥ 8.7 208 .047 124 550
en_49zlr SAG

Figure 8-5. Glazing System Report, with text wrapping

Preview: Checking the Preview box allows you to view the report before saving it.

B Report C:\Users\Public\L BNL\WINDOWT 5\report.tmp £

Save Print Cloze

BERKELEY LaAB WIHNDOW +7.5.29.0 Glazing Sy=tem Thermal and Optical Properties 09.-: »

In - 50

Hame . Sage Green

Tilt ;a0.0

Glazing=: 2

KEFF . 0.0857

Width - 24448

Owalus : 1.83

SHECC o027

SCoc 0031 =
Ttc : 0.50 ]
RHG : 211 .85

Layer Data for Glazing Sy=tem '50 Sage Green'

ID Hane Dimm) Tsol 1 Rsol 2 Twiz 1 REvis 2 Tir 1 Emi= 2 Keff

Outside
8915 SageGla=ss 9 Gred 8.7 208 047 124 550 052 035 000 840 140 727
1 Air 12.7 036
102 CLEAE 3 .DAT # 3.0 .834 .0¥5 .0¥5 899 083 .083 .000 .840 .840 1.00
Troid

Figure 8-6. Glazing System Report preview

Radiance Used to initiate a Radiance calculation for the current record. Clicking this button
brings up the following dialog box
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8. Glazing System Library

Radiance i&l
Sun Position
© Dateftime  Marth [Jun | Dap[21 < | Time 1200 =
Latitude 38.0 = Longitude 122.0
(1 Marual Lltitude |42.5 Szimuth | 0.0
Room geometry | SimpleRoom
e
Calculation detail | Low
| |
Wiew Fizheye
Sky specification | 45 sunny sky, with sun -
Cormment

Sun Position:

Figure 8-7. Glazing System Radiance button options

The settings that Radiance will use to generate the rendering

Date/time: selecting this sun position option allows input of date, time,

latitude and longitude

Manual: selecting this sun position option allows the input of an exact altitude
and azimuth for the Radiance model

Room Geometry: There is currently only the option of “SimpleRoom”

Calculation detail: There is currently only the option of “Low”

Sky specification: This pulldown has several options which determine what type of
sky conditions are used for the Radiance model

Sky specification

+z gunny ghy, with zun

+2 zunny zky, with sun

-3 sunny sky, no sun

- cloudy ghky

+ intermediate sky, with zun
- intermediate sky, no sun
- unifarm cloudy shky

=

Figure 8-8. Glazing System Radiance button, Sky specification options.

Comment: A user editable comment

Calc: The calc button will initiate the Radiance calculation. If a message appears asking
about detailed angular data, click the Yes button to produce a more accurate Radiance

March 2019
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8. Glazing System Library 8.2. Glazing System Library Detail View

rendering. A “calculating” dialog box will appear, showing the different angular
calculations being performed.

Ma detailed angular spectrally averaged Yax
data iz available. Do you want ta rwn

detailed calculations? This may take Mo
zeveral seconds.

Figure 8-9. Message presented before Angular calculations are performed

When the detailed angular calculations are complete, the program will display this
dialog box (click the OK button to start the Radiance calculations)

Information @

Radiance calculations will be performed in the back ground

Figure 8-10. Message indicating Radiance will run in the background
and other work can be performed in the program

A DOS window will appear which is where the Radiance calculation is running

BER C\Windowshsystem32\cmd.exe

copying ®¥ML file
1 file<s> copied.

Running GenSky

Figure 8-11. Radiance DOS window displays during Radiance calculation

When the run is finished, the program will display a dialog box indicating it is
complete.

Radiance run info @

Radiance run completel

Figure 8-12. Message indicating Radiance run is completed.
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8.2. Glazing System Library Detail View 8. Glazing System Library

8.2.2. Overall Glazing System

The following section describes the input fields for the overall glazing system.

D #: 31 Mame: Double low-g [argon] with inbetween hariz. VB (45 deqg]
# Layers: 3 : Tilk a &G Height:  1000.00 mm
Errdirannnental .
e NFRC 100-2010 vl IG width: 100000 mm
Comment:

Ovwerall thickness: 21.154

mm Mode: #

R Y

Model Deflection 1

ID
Name

#Layers

Tilt

IG Height

IG Width

Environmen
tal
Conditions

Comment

Overall
Thickness

Mode

Figure 8-13. Glazing System Detail View, general information

The unique ID associated with each glazing system record.
The name of the glazing system, input by the user. Legal values: up to 256 characters.

The number of layers for the glazing system. The layers are increased or decreased
using the up and down arrows to the right of this field. The program will
automatically adjust the number of layers in the layers detail section of the screen
based on this number

The tilt of the glazing system. Default: 90°

The height of the glazing system to be modeled. The default value is based on the
value input in the Preferences/Options “Glazing system height” input box. This value
can be overridden by the user for each record by changing the value in this input box.
Default: 1000 mm.

The width of the glazing system to be modeled. The default value can be overridden
by the user for each record by changing the value in this input box. Default: 1000 mm

The name of the appropriate environmental condition from the Environmental
Condition Library, selected using the arrow to the right of the field. Default:
ASHRAE/NFRC.

A user entered comment.

The overall thickness of the glazing system. Units: mm (SI); inches (IP).

The mode value will depend on the layers. If one layer has a # in the Mode field, then

the entire glazing system will have a # designation. Used by NFRC for their approved
certification models.
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8. Glazing System Library

8.2. Glazing System Library Detail View

Model
Deflection

A checkbox which, when checked, will cause the program to model the glazing system
in both a deflected and non-deflected state. If “Model Deflection” is checked, an

additional set of input values are displayed. Also, a second line will appear in red in
the Center of Glass Results tab at the bottom of the screen to show the deflected

properties of the glazing system.

Input: There are two options for defining the deflection in a glazing system, selected

from this pulldown list:

[nput: | Pressure/Temp

Deflected Gap wWidth

=]

Figure 8-14. Deflection input options.

for calculating the glazing system deflection.

Pressure/Temp: This selection allows input of the temperature and pressure

Deflection
Input: |F'ressurea"Temp ﬂ
Termp [initial): 280 C
Prezsure [initial): 101325 Pa
Prezsure [atmospheric): 7R000 Pa

Figure 8-15. Deflection options if Input = Pressure/Temp

Temp (initial): The temperature the glazing system was originally

manufactured under

Pressure (initial): The pressure the glazing system was originally

manufacturerd under

Pressure (atmospheric): The current outside pressure that the glazing system

is experiencing

Deflected Gap Width: This selection allows input of the actual measured

deflection of each gap width in the glazing system. Based on this information,
the program will determine the deflection of each glass layer as well as the
thermal characteristics of the glazing system in the deflected state.

Deflection
Input: |Deflected Gap width v |
Gap # Gap Width
|‘| ﬂ | 1,270 mm

Figure 8-16. Deflection options if Input = Deflected Gap Width
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8.2. Glazing System Library Detail View 8. Glazing System Library

Gap #: This pulldown will have a different selection for each gap in the
current glazing system. Select the gap being defined

Gap Width: For the Gap # selected in the pulldown, input the value of the
actual measured deflection of the gap.

8.2.3. Glazing System Layers

The following section describes the input fields for the layers in the glazing system.

The layer order is from outside to inside, so Glass (or Shade) 1 is the outermost layer in the glazing system.

D Mame Mode| Thick |Flipl Tsol | Rzoll | Rsol2 | Twis | Rwis] | Rwvis2 Tir E1 EZ2 | Cond | Dtop [mm) | Dbot [mm] | Dright [mm] | Dleft (mm)
- Glass 1 »» 103 CLEAR_B.DAT # 57 [J|0oFA 0070 0070 0834 0030 0080 0000 0840 0840 1.000
Gap1 ke 9 Air [10%) / Argon (30%) b 1.3
- Shade 2 »» 32 0.4"inbetween VB (whit 7.2 0o 0o 0o 0.0
Gap2 v 9 Air [10%) / Argon (30%) b 1.3
- Glass 3 »» 103 CLEAR_B.DAT # 57 [J|0oFA 0070 0070 0834 0030 0080 0000 0840 0840 1.000
q [~ I N b

Figure 8-17. Glazing Systems Detail View, Layers section

Column 1 A pulldown list to define the type of layer, from the following options:

= Glass: Select this option for modeling the layer as a glass layer. If this option is
selected, the list of layers to select will be from the Glass Library

*  Shade or Frit: Select this option for modeling the layer as a Shading Layer or
Fritted Glass. If this option is selected, the list of layers to select will be from
the Shading Layer Library

=  Gap: The program automatically assigns the layer between two glass or shade
layers to be Gap. In this layer, the records to select are from the Gap Library

EI The double arrow “selection button” opens a separate dialog box to show the records
from the appropriate library (Glass, Shading Library or Gap).

W] Select (=]
Select | Cancel Find |ID ﬂ 4886 records found.
D Marne Productt ame b anufacturer Source  |Mode| Color| Th-=
100 EBROMZE_3.DAT | Genenic Bronze Glass Generic IGDE +11.4 #
101 EROMZE_E.DAT | Genernic Bronze Glass Generic IGDE +11.4 # £
102 CLEAR_3.DAT Genenc Clear Glazs Genernc IGDE +11.4 # k
» CLEAR_G.DAT | Generic Clear Glass IGDB 114 [# [
104  GR&Y_3.DAT Genenc Grey Glass Genernc IGDE +11.4 # Ie
< | f

Figure 8-18. Double arrow selection button opens a Select dialog box showing the Glass Library records.

ID The unique ID associated with each layer, from the appropriate library (Glass, Shading
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8. Glazing System Library 8.2. Glazing System Library Detail View

Name

Mode

Thick

Flip

Layer or Gap). This value can be typed into this field, and the program will
automatically fill in the name from that library record.

The name of the layer, from the name of the record selected from the appropriate
library (Glass, Shading Layer or Gap). This is not editable by the user.

An identifier to determine the glass layer approval status. At this time, the only
approval mode implemented is NFRC, indicated by “#”, and only records with “#” in
this field can be used for NFRC simulations

Layer thickness. Units: mm (SI); inches (IP).

A checkbox to indicate whether or not the layer is flipped (this currently only applies
to “Glass” layer types). Click the box to put an “x” in it, which indicates that the layer is
flipped. This will cause the values for emissivities on the 1 and 2 surfaces to be
interchanged.

Solar and Optical Layer Properties

The next set of values in the Glazing System Library layer table are the averaged solar and thermal
properties for each layer.

The naming convention for the case where there are two values, one for each “side”, “1” represents
the outer or front side, and “2” represents the inner or back side.

Tsol

Rsoll

Rsol2

Tovis

Ruisl

For each layer (called Outer or Front):
= Ruvisl
= Rsoll

N\
NG

For each layer (called Inner or Back):

= Ruvis2
= Rsol2
= E2

Solar transmittance of the glazing layer.

Solar reflectance of the glazing layer, exterior-facing side.
Solar reflectance of the glazing layer, interior-facing side.
Visible transmittance of the glazing layer.

Visible reflectance of the glazing layer, exterior-facing side
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8. Glazing System Library

Rois2

Tir

E1l

E2

Cond

Visible reflectance of the glazing layer, interior-facing side.

Thermal infrared (longwave) transmittance of the glazing layer.
Infrared (longwave) emittance of the glazing layer, exterior-facing side
Infrared (longwave) emittance of the glazing layer, interior-facing side

Conductance of glass. Units: W/m-K (SI); Btu/h-ft-°F (IP)

Shading Layer Mounting Nomenclature

Dtop

Dbot

Dright

Dleft

The distance from the top of the shading layer to the top of the glass/frame
intersection (for interior and exterior blinds) or spacer line (blindsbetween glass
blinds), depending on the type of shading device.

The distance from the bottom of the shading layer to the bottom of the glass/frame
intersection (for interior and exterior blinds ) or the bottom spacer line (blindsbetween
glass blinds), depending on the type of shading device.

The distance from the right side of the shading layer to the right glass/frame
intersection (for interior and exterior blinds) or the right spacer line (for between glass
blinds)

The distance from the left side of the shading layer to the left glass/frame intersection
(for interior and exterior blinds) or the left spacer line (for between glass blinds)

B8 Window Library (C:'Program Files'LBNL) WINDDWE' w6.mdb)
File Edit Libraries Record Tools Yiew Help

=10l x|

IR - IEIE BRI

®0:

i Glazing System Librar

List . .
| .[ Venetian blind (Layer 2)
Calc [F9) D #: |1U M anmne: ISampIe Glz5ys - Integral Venetian &, 45 d % , iS between glaSS |ayers
] )
New # Lapers: |3 él Tilk Ell G Height:l 1000 mm / ; or uintegralu with the
Cony Ernoneertel[y FRC 100 2007 > 6w 1000 mm b4 glazing system
: 3 .
Delete Comment: |
Save Ovwerall thickness: |25.944  mm hode: |#
Fepat | [] o] Name _J60e| Thjel[Flig ool | Fisoll | Fisol2 | Tvis | Rvis] [ Fois2 | Ti | E1 | E2 | Cond [Diop [mm Dot fmmDiight [mm] Dieft fmm)]
-] Glass1 w9803 CLEARSLOF 4 0795 0074 0074 0888 0082 0082 0000 0840 0840 1.000
Gap1 » 1 Air 26 OO0
-| /Tshadez » 2 VenstianAds 13 O 0000 0,900 0.900 160.000 3.0 70 10 1.0
Gap2Z v 1 Ai 26 OO A 4
by / Glass 3 b 9923 LOWE_SLOF

# 47 [Jjosrs 0117 0105 0825 0115 0109 0000 0458 0840 1.000 ﬂ
4

[Mode:WFRC GBI [ jom [ |

Far Help, press F1 //
v

Gaps 1 and 2 define the distance of the venetian blind from the
interior surfaces of the enclosing glass layers.

Dtop, Dbot, Dright, Dleft define the venetian blind
relative to the spacer line for integral venetian blinds.

Figure 8-19.Glazing layer nomenclature.
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Dright — distance from the right side of the shading

Dleft — distance from the left side of the shading
device to the right spacer line

device to the left spacer line

Dtop — distance from the
top of the shading device
to the top spacer line

Spacer line

Glazing system

Shading system

Dbot — distance from the bottom
of the shading device to the
. 4 pottom spacer line

Figure 8-20. Define a glazing system with an integral venetian blind.

Dright — distance from the right side of the shading

Dleft — distance from the left side of the shading
device to the right glass/frame intersection

device to the left glass/frame intersection

Dtop — distance from the
top of the shading device
to the top glass/frame
intersection

Frame

Glazing system

Shading System

Dbot — distance from the bottom

of the shading device to the
L 4 bottom glass/frame intersection

Figure 8-21. Define a Dtop, Dbot, Dleft and Dright defined for an exterior venetian blind.
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8.2. Glazing System Library Detail View

glazing
Shade

# “Diege — Fnﬂght

Figure 8-22. Perimeter gap widths between frame and shade with continuous hardware. The figure illustrates a roomside shading
system, but the defined gap distances apply to all shade locations (roomside, outside, and between-glass).

Figure 8-23. Perimeter gap is the minimum distance (A, B, or C) from end of shade (continuous hardware included) to frame

WINDOW 7 User Manual
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8. Glazing System Library 8.2. Glazing System Library Detail View

8.2.4. Glazing System Results

The following section describes the results that are available for the glazing system. There are multiple tabs in
the results section:

=  Center of Glass Results
® Temperature Data

® Optical Data

® Angular Data

= Color Properties

= Radiance Results

The following sections discuss each of these results in detail.

8.2.4.1. Calculation Methods

WINDOW produces two different sets of results for the glazing system:

®  Results calculated at normal incidence: these are the results displayed in the Glazing System

Library Center of Glass Results tab

Results calculated for many incoming and outgoing angles: these are the results displayed in the
Angular Data results tab, as well as in the Matrix Reader spreadsheet that is distributed with
WINDOW.

For a glazing system with a shading device, the optical properties of complex glazing systems are calculated
at normal incidence for the incoming angle (horizontal to the glazing system) and hemispherically integrated
on the outgoing side. This is what is displayed in the “Center of Glass Results” tab in the lower section of the
Glazing System Library for SC, SHGC, Tvis as well as the results in the Optical Data tab in that same
section. The thermal results (U-value) are calculated using the ISO 15099 method for shading systems.

outside B B inside
? //'y Results hemispherically_
EE— integrated for the outgoing
/ > light angles
Results calculated for / N
normal incidence / \
incoming light angle L] ||

Figure 8-24. The results in the Glazing System Library are calculated at normal incidence for incoming light and hemispherically
integrated for the outgoing light angles.

8.2.4.2. Matrix Calculation Results

If the “Generate full spectrally-averaged matrix for Solar Band and Visible Band” checkboxes are checked in
Preferences, WINDOW will generate results for glazing systems with shading devices that include results at
all the incoming and outgoing angles defined in the basis.
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inside

Results are calculated for 145
outgoing light angles

outside o o

N

Results are calculated
for 145 different
incoming light angles

TN

Figure 8-25. The full set of results that WINDOW 6 can calculate are for 145 incoming angles which result in values for 145
outgoing angles. This complete set of results (21,015 values) can be read by the MatrixReader spreadsheet for viewing.

The files containing the matrix results are CSV (comma separated value) text files and are created for every
calculated glazing system, with the name of the glazing system and a CSV extension. The files are located in
the program working directory in the BSDFs subdirectory. The contents of these files can be displayed in the
“MatrixReader.xls” spreadsheet provided with the program (and explained in detail later in this section).

8.2.4.3. Center of Glass Results

Click on the Center of Glass Results tab (after clicking the Calc button) to see those results for the glazing
system.

Center of Glass Results | Temperaturs Data | Optical Data | Angular Data | Color Propetties | Radiance Results|

Ufactor 5C SHGC Rel. Ht. Gain Tuwiz F.eff Layer 1 K.eff Gap 1 Keff Layer 2 K.eff
WiimZ-K, A2 W -k Wik, WAk WAk
| 0339 0235 240 0159 01109 1.0000 00216 32549

Figure 8-26. Center of Glass Results tab.

The following section describes the glazing system Center of Glass Results.

U-factor Center of glass U-factor. By default this value assumes a one meter high glazing
system. When the glazing system is used in a window (in the Window Library) the
actual window height is used to calculate the U-factor, and therefore, if the window
height is not equal to one meter, the center of glass U-factors will be different in the
Glazing System results and the Window Library results. Units: W/m?2-K (SI); Btu/h-

ft2-°F (IP)
sC Center of glass Shading Coefficient
SHGC Center of glass Solar Heat Gain Coefficient. Unitless.
Rel. Ht. Center of glass Relative Heat Gain. Units: W/m? (SI); Btu/h-ft? (IP)
Gain
Tois Center of glass visible transmittance
Keff Center of Glass effective conductivity. Units: W/m-K (SI); Btu/h-ft- °F (IP)
Layer <n>  Center of Glass effective conductivity of each layer in the glazing system. Units: W/m-
Keff K (SI); Btu/h-ft- °F (IP)
Gap <n> Center of Glass effective conductivity of each gap (if applicable) in the glazing system.
Keff Units: W/m-K (SI); Btu/h-ft- °F (IP)
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8.2.4.4. Temperature Data Results
Click on the Temperature Data tab (after clicking the Calc button) to see the results for the glazing system.

| Center of Glazz Resultz | Temperature Data | Optical Data I Angular Data I Color Properties I Radiance Hesultsl

Layer 1 Laver 2 Layer 3
Outside &ir Outer Surface Ihner Surface Outer Surface Inner Surface Outer Surface Ihner Surface Inzide Air
-18.0 135 127 5.0 5.0 25 3z 21.0
SHGC 320 455 167 526 526 451 141 240

Figure 8-27. Center of Glass Temperature Data tab.

The following section describes the glazing system Temperature Data results. There will be temperature
results for as many layers as have been defined in the glazing system.

Layer 1 Outer
Surface

Layer 2 Outer Layer 3 Outer
Surface Surface

P -
- AN

Layer 1 Inner  Layer 2 Inner
Surface Surface

Outside Air

Layer 3 Inner
Surface

Figure 8-28.Glazing layer nomenclature for surfaces.

U-factor

Outside Air ~ Temperature of the outside air, based on the U-factor environmental conditions.
Layer <n> Temperature of the outer surface of each layer, calculated at the U-factor

Outer environmental conditions. See the figure above. There will be temperature results for
Surface each layer defined in the glazing system.

Layer <n> Temperature of the outer surface of each layer, calculated at the U-factor

Inner environmental conditions. See the figure above. There will be temperature results for
Surface each layer defined in the glazing system.

Inside Air Temperature of the inside air, based on the U-factor environmental conditions
SHGC

Outside Air ~ Temperature of the outside air, based on the SHGC environmental conditions.

Layer <n>  Temperature of the outer surface of each layer, calculated at the SHGC environmental
Outer conditions. See the figure above. There will be temperature results for each layer
Surface defined in the glazing system.

WINDOW 7 User Manual
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8. Glazing System Library

Layer <n>
Inner
Surface

Inside Air

Temperature of the outer surface of each layer, calculated at the SHGC environmental
conditions. See the figure above. There will be temperature results for each layer
defined in the glazing system.

Temperature of the inside air, based on the SHGC environmental conditions.

8.2.4.5. Optical Data Results

Click on the Optical Data tab (after clicking the Calc button) to see detailed optical and solar property results,
calculated at normal incidence, for the glazing system. These properties are also calculated based on
incidence angle in the Angular Data tab (see below).

‘ Center of Glags Results I Temperature Data| Optical Data | Angular Data I Colar Properties | Radiance Flesults|

Vizible
Tris Rivis
i paem

Solar L
Ribvis Teal Rifzal Rbzal Absl Abs2 Abs3 Tk Tdw S0 Tuy
0.4155 0.1088 0.3111 0.3063 0.2067 0.3457 0.023 0.0566 0.1039 0.0292

Figure 8-29. Center of Glass Optical Data tab.

The following section describes the glazing system Optical Data results.

Visible

Tois
Rfvis
Rbois

Solar
Tsol

Rfsol
Rbsol

Absl ...
AbsN

uv
Tdw-K

Visible light transmission of the glazing system.
Front surface reflectance of the glazing system.

Back surface reflectivity of the glazing system.

Solar transmission of the glazing system.
Front surface solar reflectance of the glazing system.
Back surface solar reflectance of the glazing system.

Solar absorptance for each of the glazing system layers, starting with surface 1.

Damage-weighted transmittance of the glazing system, based on the Krochmann
calculation method. Measured between 300 and 500 microns.
From BFRC Glossary:

a measure of total solar transmittance which is damaging to surface finishes,
fabrics, etc, including ultraviolet and visible-light effects, for wavelengths
between 280 and 500nm. Weighted according to the Krochmann Damage
Function.

From the WINDOW Default Standards File:

Description : Old-style Krochmann damage weighted average - not in NFRC

8-18
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8.2. Glazing System Library Detail View

300-2003

Source Spectrum : ASTM E891 Table 1 Direct AM1_5.ssp
Detector Spectrum : Krochmann

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength : 0.3

Maximum Wavelength : 0.5

Tdw-1SO Damage-weighted transmittance of the glazing system, based on the ISO 15099
calculation method.

Measured between 300 and 700 microns

From the WINDOW Default Standards File:

Description : NFRC 300-2003 UV Damage Weighted Transmittance based on
CIE 89/3

Source Spectrum : ASTM E891 Table 1 Direct AM1_5.ssp

Detector Spectrum : UV Action (a=3.6, b=12.0)

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength : 0.3

Maximum Wavelength : 0.7

Tuv Unwieghted UV transmission of the glazing system.

Measured between 310 and 380 microns.

From the WINDOW Default Standards File:

Description : Unweighted UV average - not in NFRC 300-2003
Source Spectrum : ASTM E891 Table 1 Direct AM1_5.ssp
Detector Spectrum : None

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength : 0.31

Maximum Wavelength : 0.38

WINDOW 7 User Manual

March 2019 8-19



8.2. Glazing System Library Detail View 8. Glazing System Library

8.2.4.6. Angular Data Results Tab

Click on the Angular Data tab (after clicking the Calc button) to see detailed optical and solar property
results, calculated at incidence angles from 0 ° to 90°, as well as hemispherical, for the glazing system

Center of Glass Results | Temperatuie Data | Optical Data | Angular Data | Color Properties | Fadiance Results

Angular Data H Annual Dptical Graphs

Figure 8-30. Center of Glass Angular Data tab.

There are two buttons in the Angular Data tab:

® Angular Data

® Annual Optical Graphs

The following section describes each of these results in detail.

Angular Data

The Angular Data button will only be “clickable” for glazing systems without shading systemes; it will be
“grayed out” for glazing systems that include shading systems.

Angle
0-90

Hemis

Value

Tsol

Absl ...

AbsN

Glazing Systemn Angular Properties DX

0 10 20 30 a0 50 B0 70 80 30| Hemiz

Tsol| 0543 0543 0544 0533 0528 0505 0443 0336 0162 0000 0465

Abs1| 0740 07141 07143 0147 0153 0160 07163 0173 076 0000 0057
Abs2| 0158 0153 0160 0160 0157 0152 07142 0113 0086 0000 07143
Rfsol | 0153 0152 0153 0155 0162 0184 0240 0366 0536 1.000 0222
Fbzol | 0142 0141 0142 07145 0153 0175 0232 0362 0607 1.000 0215
Tvis| 0741 0740 0736 0723 0719 0631 0620 0470 0236 0000 0640

Rfvis | 0174 0173 0174 0173 0187 0213 0278 0424 0671 1.000 0255
Rbwiz| 0166 0165 0166 0163 0173 0203 0266 0404 0643 1.000 0244

Figure 8-31. Center of Glass Angular Data results.

Each value calculated at the angle of incidence of solar radiation indicated, i.e., 40
degrees, etc.

The value integrated over all the angles of incidence of solar radiation, hence
hemispherical.

Solar transmission of the glazing system calculated at each incidence angle.

Solar absorptance for each of the glazing system layers, starting with surface 1
calculated at each incidence angle.
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8. Glazing System Library 8.2. Glazing System Library Detail View

Rfsol Front surface solar reflectance of the glazing system calculated at each incidence angle.
Rbsol Back surface solar reflectance of the glazing system calculated at each incidence angle.
Tois Visible light transmission of the glazing system calculated at each incidence angle.
Rfvis Front surface reflectance of the glazing system calculated at each incidence angle.
Rbuis Back surface reflectivity of the glazing system calculated at each incidence angle.
SHGC Solar Heat Gain Coefficient calculated at each incidence angle.

Annual Optical Graphs

Clicking the Annual Optical Graphs button under the Center of Glass Results tab will display a series of
graphs as shown in the figure below. The graphs show the values calculated for every hour of the year and
then graphed over a year for different optical properties, latitude, window orientation and window tilt, for
the current record in the Glazing System Detail view.

The graph below, showing Transmitted Visible Light on the back side (interior surface) of a Venetian Blind
with the slats at a 45 degree tilt, with a south facing window (180 degree window orientation), illustrates that
the most light will be transmitted between 10 am and 2 pm during the winter months (October - March).
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8. Glazing System Library

Graph Types Latitude Window Orientation Window Tilt (0 is
{0 is North) horizontal, 90 is vertical)
Transmitted Visible Light - back surface v 38 180 90

Transmitted Visible Light - back surface

Double low-e (argon) with inbetween horiz. VB (45 deg)

Oct

Sep

Aug

Month

Apr

1.0
! 0.9
— 0.3
— 07
— 0.6
— 05
— 04
0.3
0.2
0.1

12am 2am 4am 6am 8am 10 am12pm 2pm 4pm 6pm 8 pm 10 pm

Hour

Latitude: 38 Orientation: 180 Tilt: 90
Generated by LENL WINDOW 7 (7.6.33)

[ save Graph | 1 OK

Figure 8-32. Center of Glass Annual Optical graphs.
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The options for what data will be displayed are explained below

Graph Type

Latitude

Window
Orientation

Window
Tilt

Buttons

Save

A pulldown list of data that can be graphed, from the following selection:

Transmitted Visible Light - back surface -

Transmitted Visible Light - front surface
Transmitted Solar Energy - front surface
Reflected Visible Light - front surface

Reflected Solar Energy - front surface
Transmitted Solar Energy - back surface
Reflected Visible Light - back surface

Reflected Solar Energy - back surface

Figure 8-33. Selection of the results to display

® Transmitted Visible Light - front surface
®  Transmitted Solar Energy - front surface
®  Reflected Visible Light - front surface
®  Reflected Solar Energy - front surface
®  Transmitted Visible Light - back surface
® Transmitted Solar Energy - back surface
® Reflected Visible Light - back surface
= Reflected Solar Energy - back surface

The latitude used for the hourly calculations. The latitude affects the sun angle at every
hour of the year. Set this value to the latitude being studied to see the effect of the
shading system at that latitude. Default: 38 degrees. Legal values: -90 to 90 degrees.
Minus values will reflect calculations for the Southern hemisphere.

The orientation of the window for the hourly calculations, based on the standard that 0
is due north, 90 is due east, 180 is due south, and 270 is due west. Default: 0 (due
north). Legal values: 0 - 360 degrees.

The tilt of the window, based on the value input in the Glazing System Detail view;
therefore it is not editable in this graph. Legal values: 0 - 90.

Click the Save button to save the currently displayed graph as a PNG file. A browse
window will open to allow saving to any directory with any valid filename.
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8.2.4.7. Color Properties Results

Click on the Color Properties tab (after clicking the Calc button) to see detailed color properties for the
glazing system. These color properties are for normal incidence solar radiation for transmitted radiation and
front surface reflected solar radiation and include the CIE 1976 L*, a*, and b* color coordinates, the dominant
wavelenght, and percent purity. WINDOW calculates these values for glazing systems if each layer has an
associated spectral data file. See the WINDOW Technical Documentation chapter on Glazing System Optical
Performance for more details about these calculations.

| Center of Glazs Results I Temperature Data I Optizal Data I Angular Datal Color Froperties | Badiance Results

D aminant
W avelength Purity L* a* b
0.55380 g4 48,75 -5.03 5.60
Reflectance 0.55372 7.40 70.94 -B.21 E.86

Figure 8-34. Center of Glass Color Properties tab.

The following section describes the glazing system Color Properties results.

Transmittance

Dominant A single wavelength between 380-780 nm which best describes the color of the

Wavelength ~ material. Certain colors are represented with the wavelength of the complementary
color instead. (Not necessarily the wavelength with highest value.)

Purity A measure of how close the material color is to being a monochromatic color of the

*L'k *a* *

dominant wavelength.

Chromaticity coordinates for the visible part of the spectrum.

b*
L* Lightness factor (higher is lighter)

a* Red/ green factor (higher is more red, lower is greener)

b* Yellow/blue factor (higher is more yellow, lower is bluer)

Reflectance

Dominant A single wavelength between 380-780 nm which best describes the color of the

Wavelength ~ material. Certain colors are represented with the wavelength of the complementary
color instead. (Not necessarily the wavelength with highest value.)

Purity A measure of how close the material color is to being a monochromatic color of the

*L* *a* *

dominant wavelength.

Chromaticity coordinates for the visible part of the spectrum.

b*
L* Lightness factor (higher is lighter)
a* Red/ green factor (higher is more red, lower is greener)

8-24

March 2019

WINDOW 7 User Manual
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b* Yellow/blue factor (higher is more yellow, lower is bluer)

8.2.4.8. Radiance Results

Click on the Radiance Results tab to see detailed Radiance results for the glazing system. In order to produce
these Radiance results, it is necessary to do the following:

Make sure that you have the Radiance for WINDOW installed on your computer (go to the LBNL
WINDOW software download page)

Click the Radiance button on the left side of the Glazing System Library Detail view - this will cause the
Radiance dialog box to appear to enter values and start the calculation

The Radiance calculation will happen in the background, and when it is finished the program will
produce a dialog box saying the calculation is complete.

Once all these steps have been completed, the Radiance Results tab will show the results from the Radiance
calculation, including two images, one a black and white image, and the other a false color image.

| Center of Glass Results | Temperature Data I Optical D ata I Angular Data | Colar F'roperties| Radiance Results |

RunlD File tonth Dray How | Latitude |Longitude| Detail Foom “iews  Standard Colol False Color

mrm mm

1 3 1 time B 21_12.00 38 122 +z SimpleRoom_Low — June 21 12.0 a0 1220 Low  SimpleRoom  Fisheye H [ i

Figure 8-35. Center of Glass Radiance Results tab.

The following section describes the glazing system Color Properties results.

Run ID An auto-incrementing ID number for each Radiance run that is calculated for a
glazing system.

File The name of the file created by Radiance to perform the calculation. The name
contains information about the settings used for the calculation, including the date
and time, latitude, longitude, room type and fidelity.

Room
Month | Hour Latitude Geometry
v\ I f V4

1_2 time_B_21_12.00__38 122 +z SimpleRoom_Laow

\
Sky Calculation

Day Longitude specification Detail

Radiance creates several results files for one calculation and they can be found in
C:\ Users\ Public\ LBNL\ WINDOW?7\ RADIANCE\ Results

The program creates a Radiance HDR file for both the black and white and false
color image, as well as BMP files for each (these are full size renderings) and
thumbnail BMP files which are displayed in this results row.

WINDOW 7 User Manual March 2019 8-25



8.2. Glazing System Library Detail View 8. Glazing System Library

OS(C:) » Users » Public » LBNL » WINDOWT » RADIANCE » Results i
Full size BMP for black ©

- Share with + Slide show Print E-mail Burn MNew fr! and white image l
el
Mame Diate
Radiance HDR file for
| 1 2 time 6_21 12.00_38_122_+s_SimpleRoom_Low.bmp 9/21 hlack and white image
| 112 time6_21 12.00_38_122_+s_SimpleRoom_Low.hdr Ll
&1 2 time 6_21 12.00_38_122_+s_SimpleRoom_Low_f bmp a Eull size BMP for false
L 1.2 time 6. 21 12,0038 122 +s SimpleRoom_Low_f.hdr 9/ color image
&1 2 time 6 21 12.00_38 122 +s_SimpleRoom_Low_f_thumb.bmp Sl wiae Fr DmaAD mane
|| 1 2 time 6_21 12.00_38 122 _+s_SimpleRoom_Low_thumb.bmp 9= Radiance HDR file for
false color image
Thumbnail BMP for black Thumbnail BMP for false
and white image color image
Month The month defined for the Radiance calculation.
Day The day of the month defined for the Radiance calculation.
Hour The hour of the day defined for the Radiance calculation.
Latitude The latitude defined for the Radiance calculation.
Longitude The longitude defined for the Radiance calculation.
Detail The Calculation Detail defined for the Radiance calculation.
Room The Room Geometry defined for the Radiance calculation.
View The View defined for the Radiance calculation.
Standard The gray scale image from the Radiance calculation.
Color
False Color The false color image from the Radiance calculation.
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8.2. Glazing System Library Detail View

8.2.4.9. Dynamic Properties Results

For glazing systems where chromogenic glass layers are modeled, a special results tab is displayed called

“Dynamic Properties”.

Below are Dynamic Properties results for a thermochromic glazing system, where the glass properties are

based on glass temperature.

Center of Glass Results

Temperature Data | Optical Data | &ngular Data | Color Properties | Radiance Results | Dynamic Properties

Switching Paramater
Layer Temp
24.000
34.000
48.000
£4.000
76.000
53423

Tsal
0.203
0163
0102
0.048
0.023
0.060

Abs1

0.833
0773
0.843
0.906
0.926
0893

Ahs2
0.005
0.003
0.006
0.004
0.003
0.005

FRifsal
0.054
0.050
0.044
0.042
0.042
0.042

System Properties

Rbsol Tris
0113 0.433
o112 0.396
0110 0.206
0103 0.064
0108 0.021
0103 0.094

Rifvis
0.080
0.068
0.043
0.043
n.042
0.044

Rbviz
0.135
0132
0125
0122
0121
0123

SHGC
0337
0310
0.256
o212
0136
nzzz2

Below are Dynamic Properties results for an electrochromic glazing system, where the glass properties are
based on the visible transmittance of the chromogenic layer, which can change state.

Figure 8-36. Dynamic Properties tab for a thermochormic glazing system

Center of Glazz Results | Temperature Data | Optical Data | Angular Data | Color Properties

Fiadiance Results | Dynamic Properties

Switching Paramater System Properties
Layer Twiz Tszal Absl Abs? Rfsol Rbszal Twiz Rifviz Rbvis SHGC
0.550 0.185 0.754 0.007 0.055 0160 0.498 0.078 0111 0.273
023 0.073 0.879 n.ooz 0.046 0153 0.209 0.052 0.096 0172
0160 0.050 0.903 0.0m 0.045 0153 0144 0.050 0.094 0152
0.079 0.026 0.931 0.0m 0.043 0.143 0.071 0.046 0.0 0130
0.0 0.003 0.953 0.000 0.045 0139 0.007 0.048 0.0 0109

Figure 8-37. Dynamic Properties tab for an electrochromic glazing system
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8.2.4.10. Matrix Reader Spreadsheet

As explained earlier in this section, when WINDOW calculates a matrix (such as for a glazing system with a
shading system), the files containing the matrix results are CSV (comma separated value) text file and are
created for every calculated glazing system, and have the name of the glazing system with a CSV extension.
The files are located in the program working directory in the BSDFs subdirectory. The contents of these files
can be displayed in the “MatrixReader.xls” spreadsheet provided with the program (and explained in detail
later in this section).

To view the detailed angular results in the CSV files, do the following:
e Open the W6MatrixReader.xls spreadsheet with the Microsoft Excel program

e Click on the Load Matrix button, open the file with the desired glazing system name (such as
“Venetian - 90 degrees.csv”

The data will be displayed as shown below.

The results shown below are from a glazing system constructed of a double glazed IG (clear 3 mm glass) with
a Venetian blind between the panes, with the blind slat tilt set to 40 degrees.

B Microsoft Excel - WEMatiisReader s _[o]x]
l’—_‘_|] File Edit View Insett Format Tools Data  Window Help  Adobe PDF Tupe aquestionforhelp = - @ X
BN A= RENE I RENA O e 8 = -4l %l g @ Bime S B 7 USEEEES %o WS EE E-6-A-
nE=j

D11 - 3
A | B | @ b [ E [ F [ & [ H [T 0 T o T ® T 'L I' v I w T o [ P | a R [ s
| 1 Load Matrix ID: 3 "Wenetian - 40 degrees”
2 |

| 3 |Input Angle Visible Bacl;ﬂTransmiﬂance Yisible Back Transmittance vs Profile

B Theta i

5| e os

| 6 | Output Angle o0& /‘\

|7 Theta go7

=

R Phi g Ez 7 N

o i

| 10 | Specular data g 0a
1" Tiront 0.0015 02 // =

. o 7
12 < Tsolspec 0.6658 01 ="

B  |Riront 00843 ol
14 Rback 00825 -80 75 B0 45 300 A5 a 15 30 45 B0 75 a0

Profile Angle

15 Tiront 0.0018

i

|16 @ [Tvis.spec 0.7673

| 17| % Rfront 0.0542 Window Orientation 160 Window Ti\t

| 18 | Rback 0.0913 (0=Maorth, 90=East, 180=South, 270=wesf) (90=vertical, 180=horizontal facing up)

19

1 Visible Back Transmittance

|20 an Hourly Visible Back Transmittance
a , 100, =0 ] i

[ (=3

|22 Tiront 0.1105 Moy |D08-03

o oct |D0708

3 Tsol,total 0.6906 1 )

| 23 | g sol,tota . ‘ [ ‘ Sep |D0607

|24 | o |Rfrant 03880 ."‘ ““ = 2ug |mosos

|25 Rback 00915 (I /I Piide M |mnans

0

26 Tiront 0.1344 e ] May |E0304

| 26 w ., 350 0203

|27 | I |Tvistatal|  0.8200 < ‘&M . sor w0203

|28 2 |Riront 04548 “:’*0':" i~ Qr\fl_ I Fob | gons

30 Jan

El Rhack 01054 g B E £ E E EE

Eil < & 8 8 - = & & =& & =2

| 31| 260 250
32 2t

E
34

4 4+ »i]\ Lookup [ Easis f Graphdata £ Data /. Directional-Hemispheric j Fiofle 4 AnnualData f SolarCales J 11l | Ll_r"

Ready i

Figure 8-38. The results displayed by the W6MatricReader.xIs file.
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Each section of the results spreadsheet is explained in the following section.

Tabular Results

Input Angle
Theta 40 x
Output Angle
Theta 40 x
Phi
| Visible: Back Transmittance ﬂ
Specular data
Tfront 0.0015
% [Tsolspec| 06658
@ |Riront 0.0849
Rback 0.0525
Tfrant 0.0013
E Tvis,spec 0.7873
2 |Rront 0.0942
Rback 0.0213
Hemispheric
Tfrant 0.1105
< |Tsoltotal| 06906
@ |Riront 03880
Rback 0.0815
" Tfrant 0.1344
i | Tvis,total 0.8200
g Rfront 0.4543
Rback 0.1034

Figure 8-39. The tabular results from the complex glazing calculation.

The combination of Theta and Phi represents an angle of a ray of light relative to the glazing system. One way
to visualize these angles is to think of an arrow shot through the glazing system. When you are rotating the
shaft of the arrow, you are varying the Phi component. Therefore Phi varies between 0 and 360 degrees. Theta
is the angle between the arrow and the plane of the glass, and ranges between 0 and 90 degrees. 90 degrees is
perpendicular to the plane of the glass, and 0 is parallel to the plane of glass. In the standard wavelength set,
there are 145 combinations of theta and phi for both incoming and outgoing light ray angles.

The pulldown list listing the front and back transmittance and reflectance for solar and visible wavelengths
controls the display of the “polar” graphs. “Front” represents what is being reflected or transmitted into the
room. “Back” represents what is being reflected or transmitted on the outside. (Back transmittance is not a
very useful piece of data).
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8. Glazing System Library

Specular Data

This represents the component of the transmission that is direct, ie, the rays that go directly through
the shading system, such as the rays that go directly through a partially open Venetian blind. These
results are calculated for both the solar and visible wavelengths for front and back reflectance and

transmittance.

Hemispheric

This represents the all the solar radiation, both direct and diffuse, that is either reflected or
transmitted for the front and the back of the glazing system.

Solar Front Transmittance

The top graph shows specular transmittance or reflectance for a specific incoming theta and phi combination.
It shows all the transmittance or reflectance for all the outgoing phi’s for a certain outgoing theta. So it's a
fixed incoming theta/phi and outgoing theta. The outside circle represents 100% reflectance or transmittance,
and the inner circle represents 0% reflectance or transmittance. It shows the transmission or reflectance as a
function of outgoing phi angle (0-360).

The bottom graph shows the hemispheric transmittance or reflectance as a function of incoming phi for a

given incomin

o theta.

Input Angle
Theta
Phi

Output Angle
Theta
Phi

40 hd

40

| Wisible Back Transmittance v

Kl

Specular data

Tirant 0.0015
< |Tsolspec|  0.6658
@ |Riront 0.0849

Rback 0.0825

Tfront 0.0018
g Tvis,spec 0.7873
2 |Rfrant 0.0942

Rhack 0.0913

Hemispheric

Tirant 0.1105
< | Tsol,total 0.6906
2 |Rfront 0.3380

Rback 0.0915

Tirant 0.1344
% Tvis,total 0.8200
2 |Riront 0.4548

Rback 0.1034

Visible Back Transmittance

Figure 8-40. The visible front transmittance results from the complex glazing calculation.
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Solar Front Transmittance vs Profile Angle

The spreadsheet translates the incoming thetas and phis into profile angles, and this graph plots hemispheric
transmittance or reflectance for front or back, against the profile angle.

ne
[aR<]
07
06
0a
0.4
03
02
0.1

0

Total Transmittance

Q=

B0 75 BOD 45 30 15 0 15 30 45  BO 75 90

Visible Back Transmittance vs Profile

~
/| N

Profile Angle

Windaow Crientation 180 Windoiw Tllt

(0=North, 90=East, 180=50uth, 270=West) (90=vertical, 180=harizontal facing up)

Figure 8-41. The solar front transmittance plotted against the profile angle of the system from the complex glazing calculation.

Hourly Solar Front Transmittance

The spreadsheet calculates a combination of theta and phi for each hour of the day and day of the year for the
sun position of a given latitude (in this case Berkeley, CA), against hemispheric transmittance or reflectance

for front or back.

Figure 8-42. The hourly solar front transmittance for each hour of the day over each month of the year.

Hourly Visible Back Transmittance

o091

00808
00708
o06-07
o0506
mo.4-05
m030.4
m0203
mo1-02
mo-01

/ H

3pm \ll,J

11am
Tpm
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8. Glazing System Library

8.3. Create a New Glazing System

There are several methods for making a new glazing system

From the List view:

e (Click the New button to make a new record with the name Default, and all the values based on
the default settings

e Highlight and existing record and click the Copy button to make a copy of that record with the
same name but a new ID

From the Detail view:

8.3.1. Create a Glazing System using Copy from the List View

e (Click the New button to make a new record with the name Default, and all the values based on
the default settings

e Move to the desired record (either from the List view or using the record navigation buttons) and
click the Copy button to make a copy of the current record.

To create a new glazing system from the List view using the Copy button, follow these steps:

* In the Glazing System Library List View, copy an existing record by highlighting the record to be copied
and clicking on the Copy button.

= (Click on the Detailed View button to edit the glazing system information as needed, including the Name.

* Save the record using the Record/Save menu (or Alt-S).

Step 3:

Step 1:

Highlight the record to be copied
by clicking on the record.

WINDOWS will automatically assign a unique ID for the new Glazing
system. A different ID numbe'r can be typed, as long as it is unique.

File Edit

INbraries  Record
=

Tools  View

Help

CEKIE J:I#%E% ? K2

Step 2:

Click on the
Copy button
to copy the
highlighted
record. ——

Detailed View

Glazing Syztenn Library [T sers'\Public\LBMLYWWWAMD 07, 5\w?’.md1]

=

> Copy

Delete

i

I

[ e N | I

Advanced...

32 records found.
Import
Export

Report

idd

Print

\

1

D

1

» I
3

3
10
M
12
13
20
a0

Single Clear

Double Clear i

Double Low-e &ir
Double Clear with Argo
Triple Clear

D ouble high solar gain |
Sample Glz5ys

Double low-g [vacuum)
D ouble low-e [air] - deflg
Triple low-g [argon] - de

Triple with suspended Ig

Double clear [air] with

Double low-g [argon) with ext. perforated screen

Double low-g [argon) with int. honz. VB [45 deg)

# of . E nwiranmental
Name Layers Mode | Til Conditions

2 #
Adding a record... 0200
0-2010

Cancel
0-2010
0-2010
D far newe recard; |19

0-2010
0-2010
[ Ovenwrite existing records 0-2010
TE T 0% COvETa0E 7 7 o e Tu0-2010
3 # gqn  WFRC100-2010
3 # g0 WFRC100-2010

.

Figure 8-43. Use the Copy button to copy an existing record to a new record.
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8.3. Create a New Glazing System

Step 5:
Click on the Detailed View button to copy the highlighted record.
\
Eilk Edit Libraries Record Tools Niew Help
S 4> | BaeNi O 7 @%| T

D?m =T E

Glazing Systern Library [C:4 ] zers\Public\LEMLYWINDDW T S mdb]

Detailed '\-"iewl
e | | G wete) T Emenel
MNew |
1 Single Clear 2 # g0 MWFRC100-2010
2 Double Clear Air 2 # g0 MWFRC100-2010
Delete | 3 Double Low-g Air 2 # qg  WFRC100-2010
— Find 4 Double Clear with Argon 2 # gg  WFRC100-2010
||D ;I 5 Triple Clear 3 # g0 MWFRC100-2010 b
I— 7 Double high zolar gain low-e 2 # qg  WFRC100-2010
g Sample GlzSys 2 # qg  WFRC100-2010
Advanced.. | 3 Double lowe [vacuum] s g0 NFRC100-2010
2% ek el 10 Double low-e [air] - deflected 2 # gy MFRC100-2010
mport | 11 Triple low-e [argorn)] - deflected 3 # qo  WFRC100-2010
12 Triple with suzpended low-e film [argan) 3 qo  WFRC100-2010
Epe | 12 Double clear [ir) with white frit - 50% coverage 2 # g0 NFRC100-2010
Feport | » Double 2 MERC 10
Frint /l | 20 Double low-g [argon] with ext. perforated screen 3 # qg  WFRC100-2010 _I;I
= 4 3

Step 4: /

Make sure the new record is highlighted, then either click on the Detailed View button to make changes to the new
record, or double click on the highlighted record.

Fiqure 8-44. Highlight the newly copied record and click on the Detailed View button.
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8. Glazing System Library

When the Detailed View is first opened, all the fields will be identical to the copied record.

Type a new name for

the glazing system.

ID# 15 Wame: |Double Clear &

———» HLlapers |2 jl Tilk: 50 ¢

Environmental
Conditians: |NFHE 100-2010 ﬂ

Use the up/down
arrows to add or
delete glass layers.

|G Height:| 1000.00 mm

1G Width:| 1000.00 mm

Cornment:

Click on the Select arrows

to pick a new glass layer Oversll thickness: |23 430 rim Mode: [# [~ Model Deflection 1 2
from the Glass Library. ~
In] Marme Mode Thick Flip Teal | Bzoll | Rsold | Twiz | Awisl | R
= Glass 1 ¥ 103 CLEAR_E.DAT # &7 [J|orf7m 0070 0070 0884 0080 O
Gap1 ¥r 1 Air 120
< Glazs 2 »v 1 CLEAR_E.DAT # 857 [0 0070 0070 0884 0020 O

The Select screen

displays the records from the Glass Library.

Highlight the desired glass library ] Select ==

record, then click on the Select button —p Cancel Find D _v] 4886 racords found.

touseitin the gIaZIng syStem' [n] Mame ProductMame Manufacturer Source  [Mode| Color—=
E3E0 WVUEB40 wir WIIE-40 on Evergreen Viracon IGDE +18.2 # =
B3g1  WUET140.wir WIE-40 an Arctic Blue Wiracon IGDE +18.2 # -

LIE1 400 wir

WUE-40 on Clear

B33 VREZ2438VIR WRE3E LowE on Optiwhite  Viracon IGDE w210 #
E3g4 WRE2435-10MIR  [WRE3S LowE on Optiwhite  Wiracon IGDE +21.0 # -
< | ’
I
D #: |15 M arng: |Dnuble Green Low E
# Layers: |2 | 90” IG Height:1000.00 mem
Ervironmnental | !
Emditimsjumcwu-zmn’ | IG 'w/idth:| 1000.00 mm ;
Conment: [
Overall thickness: | 23.375 Mode: [# ™ Model Deflection 1 2
ID* Marme tode| Thick [Flip| Tzol | Rzoll | Rsal2 | Twvis | Awigl | R
- Glazs 1 »p B3IE2 WUE140.vir # 57 [J|o188 0265 0542 0449 0138 0
Gap1 kr 1 Air 120
- Glazs 2 »» 103 CLEAR_GDAT # 57 [|o771 0070 0070 0884 0080 O

When all the changes have been made to define the new glazing system, click on the Calc

button and the results will be updated

Figure 8-45. Editing the Glazing System characteristics in the Detailed View.
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8. Glazing System Library 8.3. Create a New Glazing System

8.3.2. Create a Glazing System with a Shading System

To model a glazing system with a shading system, specify that the layer is a Shade, which then allows
selection for that layer from the Shading Layer Library. The shading layer can be put on the outside or inside
of the glazing system, or between two of the glass layers. It is possible to model multiple shading systems in
one glazing system.

To add a shading layer to the glazing system, select “Shade or frit” from the pulldown list on the left hand
side of the layer table.

Glazz
Shade or it

Figure 8-46. To select a fritted layer, select “Shade or frit”

The double arrow to the left of this option will then display all records in the Shading Layer Library
7 | Select %

Cancel Fird D +|280 records found.

[ Mame Product ame bd anufacturer Type
apnn Sl white B Cloged Slim 'white Yenetian Blind Pella Wenetian [harizontal)
o0l Slimcwhite VB 45 Sl WwWhite Wenetian Elind Pella Weretian [harizontal)
o0z Slimncwhite Open Slim Yhite Wenetian Elind Pela Weretian [hanizontal)
ann2 Sl Marine Clozed Slirn M arine Blue Venetian Blind -~ Pella Weretian [harizontal)
04 Slin Marine 45 Slirn Marine Blue Wenetian Elind - Pella Wenetian [harizontal)
anns Sl Marine Open Sl M arine Blue Venetian Blind - Pella Yenetian [honzontal)
3500 Dickson Orchestra #0681 Dune | Dickson Orchestra #0681 Dune  Goodear and Bailey BESDF
4000 Uniview Charcoal riviews Charcoal niline BESDF

Figure 8-47. Click the double arrow to the left of the ID column and the records from the Shading Layer Library are displayed.

The desired shading layer can be selected and it will be added as a layer in the glazing system.

D# 3 Mame: Double lov-e [aigon) with inbebween horiz. VB [45 deg)

# Layers: 3 : Tilt: g &G Height:  1000.00 mm

Environmental s —om oo ] )
Conditions: | “FRC 100-2010 w | IG'width: 1000.00 mm

Comrnent:

Overall thickness: 30.941 mm Mods: ? Madel Deflection 1

D Name Mode Thick Flip Tsol | Rsoll | Rsol2 | Twis | Awisl | Awiz2 | Tir E1 E2 Cond | Dtop [mm] | Dbat [mm] | Dright [mm] | Dleft [mm]
i Glass1 #1023 CLEAR_B.DAT # 57 [O|orfn 0070 0070 0834 0030 0020 0000 0840 0840 1.000
Gap1 kr 9 Air (10%] / Argon [90%] Mix 13
- Shade 2 »» 21 Daik Blue Blind 24 mm slat at 45 degiees 17.0 0o oo oo on
Gap2 »r 9 Air [10%] £ Argon [902] Mix 1.3
i Glass 3 »» 103 CLEAR_EDAT # 87 [J|oFA 0070 0070 0884 0080 0080 0000 0840 0840 1.000

Figure 8-48. The selected fritted layer will now be defined for that layer in the Glazing System.
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8.3. Create a New Glazing System 8. Glazing System Library

8.3.3. Create a Glazing System with a Frit layer

Fritted glass layers are found in the Shading Layer Library. For the layer, select the option for the layer of
“Shade or frit”.

Glazz
. Shade or frit

Figure 8-49. To select a fritted layer, select “Shade or frit”

The double arrow to the left of this option will display all records in the Shading Layer Library, which will
include any fritted layers that are defined there.

5 Select

Cancel Fitd D * | 280 records found.

I M arne Product ame b anufacturer Type
moo0 MiraspanTh] Medium Gray [VW-348] 30% | Virazpan(TH) Ceramic Frit, Medium Gray [W-948] 20% Coverage  “iracon Fritted glass
g001 Simulated Sandblast [W-10868] 70% Tranzhucent Frit, Simulated Sandblazt [V-1086) 70% Coverage  YWiracon Fritted glass

Figure 8-50. Click the double arrow to the left of the ID column and the records from the Shading Layer Library are displayed, which
include any layers defined as fritted glass.

The desired fritted layer can be selected and it will be added as a layer in the glazing system.

1D #: B1 Mame: “iracon Frit
# Layers: 2 : Tilk: &G Height:  1000.00 ram
Ervironmental e “
Conditions: NFRC 100-2010 » | IGWidth:  1000.00 mm ?
“
Camment; “
7
e
Owerall thickness: 23114 mm Mode: # Model Deflection 1 2
1D MHame Mode| Thick |Flipl Tsal | Rsoll | Rsal2 | Twis | Rwizl | RAvis2 Tir E1 E2 Cond
~ | Fritted glazz 1 »» 5000 Virazpan(Th) Medium Gray (V-948) 30% 47 0796 0052 0063 0888 0085 0086 0000 0840 0840 1.000
Gap1 »r 1 Air 127
- Glass 2 »» 103 CLEAR_B.DAT # 57 [Jo77 0070 0070 0884 0080 0080 0000 0840 0840 1.000

Figure 8-51. The selected fritted layer will now be defined for that layer in the Glazing System.
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8. Glazing System Library 8.3. Create a New Glazing System

8.3.4. Create a Vacuum Glazing System

Modeling a vacuum glazing system requires that a vacuum “gap” be defined in the Gap Library, which can
then be selected as a layer between two pieces of glass.

In the example below, the gap for the double glazed system is referencing a record in the Gap Library that has
been defined as a vacuum.

D 9 Name: [ouble low-g [vacuum)
# Layers: 2 : Tilt: 9 A& 15 Height:  1000.00 ram
Environmental .
Conditions: MFRC 100-2010 v| IG %idth:  1000.00 mm
Camment:
Dverall thickness: 8.082 mm tode: # 12
D Hame Mode| Thick |Flipl Teol | Rsoll | Rsol? | Twis | Awis1 | Bwisd | Tir E1 E2 | Cond
- Glazz 1 »» 2027 LoBE270-4.CIG # 40 [{o370 0241 0470 0765 0074 0055 0000 0.840 0037 1.000
Gap1 w300 Vacuum-air P=0.000 (pr-1.5 ps-30) 0.1
- Glazz 2 »» 885 CLR_4.4FG # 40 |:| i 0078 0078 0833 0077 0077 0000 0840 0.840 1.000

Figure 8-52. For a vacuum glazing system, the Gap layer is defined in the Gap Library as a vacuum.

Here is the definition in the Gap Library for that vacuum.See Section XX. Gap Library for details about
defining a vacuum gap.

Gap Library

IO #: 300
Mame: “acuum-air P=0.001 [pr-1.5 pz-30]

W aCLLm
Molecular Weight: 28.970 Pressure: 013332 Pa 0.00700 Tor
Specific heat ratia: 1400 Pillar Definitior: |1 1.5 radius ~ 30 spacing | [>2]

Gap Properties at Wacuum
Conductance 01067E7  wima2-K

Figure 8-53. An example Gap Library record defined as a vacuum.
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8.3. Create a New Glazing System

8. Glazing System Library

8.3.5. Create a Chromogenic Glazing System

There are several chromogenic glass layers in the Glass Library, both electrochromic and thermochromic.

SAGE Electrochromics is one example of a electrochromic manufacturer, but there are other in the Glass
Library. See the WINDOW Knowledge Base website (under Chromogenics) to see the list of chromogenic

layers in WINDOW.
Glazs Library [C:5Users\PublichLBMLYWINDOW Y BYw 7 mdb]
0 MHarme Producti ame b anufacturer Source  |Mode| Colar) Thickness
mm
2900 SaageGlass Classic 7 Bdch SAG S ageGlazs® Clazsic_fmmm lami full clear B4% SAGE Electrochromics. Inc.  IGDE v33.0 # E.990
2905 SagelGlazs 7 SRZ_B0ck SAG SageGlazz® SB2.0_7mm lami full clear BOET SAGE Electrochromics, Inc.  IGDE «+33.0 # E.990
b Sagel Gray_45cir SAG & Giray Smm lami full clear 45%T SAGE Electrochromics, Inc. | IGD ] “ m
2915 SagelGlass 9 Green 49ch SA4G S ageGlazz® Green 3mm lami full clear 49%T SAGE Electrochromics, Inc.  IGDE «33.0 # 2,700
2920 SageGlass 9 Blue_ 40ck 5AG S ageGlazz® Blue Smm lami full clear 40%T SAGE Electrochromics, Inc.  IGDE «33.0 # 2. 760
02925 SageGlass_3 GraySVC_24ch SAG SageGlass® Gray SVC 9mm lami full clear 24%T  SAGE Electiochromics. Inc. 1GDE +33.0 # - 2.820
8930 SageGlass_3_GmSVC_26ck SAG SageGlazs® Green SWE Smm lami full clear 26%T  SAGE Electrochromics. Inc. 1GDE +33.0 # - 2.730

Figure 8-54. Chromogenic glass layers in the WINDOW Glass Library.

Looking at the detail view of the layer, it is possible to see the characteristics of the different states

Glasz Library
ID# 8910 Thickness: 88 mm
Marne: SageGlass_9 Gray 45ch SAG
Froduct Mame:  SageGlazs® Gray 9mm lami full ©
Marufacturer;  SAGE Electrochromics, Ihc.
Type:  Electrochromic
Conductivity: 0727 wiimek
Light Drark,
Twis! 0e12 0215 0.1e9 0.0 0.00&
Solor
Trans, Front [T sol]: 0286 0.031 0.070 noze 000z
Tranz, Back [Tzol2]: 0.286 0.091 0.070 noze 0oo3
Feflect, Front (Rzoll): 0.0EE 0.0ss 0.057 0058 0058
Reflect, Back [Fzal2): 0124 0113 0113 0114 0116
Yizible
Tranz, Frant [T vis]: n&1z2 0215 0163 0.0 0006
Trans, Back [Tviz2]: 0se1z 0215 0.1e9 0.0 0.00&
Feflect, Frant (Rwiz1 ) 0052 0.04s 0.047 0.047 0.04a
Reflect, Back [Rwviz2]: 0ozz2 00e noma ooz 004
IR
Tranz [Tir]: 0.000 0.000 0.000 0.000 0.000
Ermiz.. Front [Emis1]: 0.840 0.840 0.840 0.840 0240
Ermiz., Back [Emiz2]: 0142 0142 0142 0142 0142

Figure 8-55. Detail view of a chromogenic glass layer showing the properties for each “state”.
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8. Glazing System Library

8.3. Create a New Glazing System

When these layers are then used in a glazing system, WINDOW will report results at different states

depending on what type of chromogenic layer it is.

For a thermochromic layer, where the states are determined by glass temperature, the program reports the
properties of the glazing system depending on temperature under the Dynamic Properties tab (which only

appears when a chromogenic layer is used in a glazing system).

D # 54 Name: Themachromic zuria 12 mm
# Layers: 2 STk 904 IGHeight  1000.00 mm
Enviranmental -
Conditions: | MFRC 100-2010 w | IGWidth:  1000.00 mm
Comment:
Overall thickness: 27.748 mm Made: Model Deflection 1 2

Usze switching Parameter

1] Mame Mode| Thick |Flipl Tsal | Rsoll | Rsol2 | Twiz | Rwvigl | Rwis2 Tir E1 E2 Comment
- Glazs 1 ¥ 30020 ThemochromicZ_24.LBL 120 [Jjozz3 0045 0.054 0545 0.055 0065 0000 0840 0.840
Gap1 kb 1 i 12.7
- Glazs 2 #» 102 CLEAR_3.DAT # 30 [Jjos3a 0075 0075 0833 0.083 0083 0000 0840 0.840
Cerber of Glags Fesults | Temperature Data | Optical Data | Angular Data | Color Properties | Fadiance Resuls | Dynamic Properties
Switching Paramater System Properties
Layer Temp Taol Ahbzl Ahsl Fifsol Fbszol Twis Rifwiz Ribwiz SHGC
24.000 0.203 0.893 0.005 0.054 0113 0.433 0.080 0135 0.337
34.000 0.169 0.773 0.008 0.050 o112 0.296 0.068 0132 0310
48.000 0102 0.848 0.006 0.044 0110 0.206 0.043 0125 0.256
£4.000 0.048 0.906 0.004 0.042 0109 0.064 0.043 0122 0212
76.000 0.029 0.926 0.003 0.042 002 0.021 0.042 012 0196
53.423 0.060 0.833 0.005 0.042 0103 0.034 0.044 0123 0222

Figure 8-56. The glazing system results show the properties of the glazing system

in the different “states” based on the chromogenic layer.
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9. Glass Library

9.1. Overview

The Glass Library contains the thermal and optical properties of glazing materials. The total solar, visible, and
thermal infrared optical properties of a glazing as well as the thickness and thermal conductivity are
displayed.

In general, the records in this library are from the International Glazing Database (IGDB), which contains
records submitted by manufacturers of glazing layers. These submittals are reviewed for technical accuracy
as well as being subjected to a Peer Review before being added to the IGDB.

9.2. Glass Library List View
The List View shows all the records in the Glass Library.

: File Edit Libraries Record Tools View Help
= IR=AN =S |H-® i OH# 7 @alk|?
——— Glass Library [\ sers\PublichLBMLYw/IMDOWF. B .mdb)
Detailed YWiew

Cale 1) Mame Producth ame I anufacturer Souce  |Mode Color| Thickness | Tsol | Rsoll | Rsol2| Twis | Awis] Fvis2| Tir | emis] | emis2 | Cond
T mm Y- K
S R AT Geneiic Bronze Glass y 0.000| 0.840 | 0.840| 1.000
ﬂ] 101 BROMZE_B.DAT | Generic Bronze Glass Generc IGDE «11.4  # 5740 0485 0053 0053 0533 0056 0055 0000 0.840 0840  1.000
Delete 102 CLEAR_3.DAT Genenc Clear Glass Generc IGDE «11.4  # 3048 0834 0075 0.075 0893 0083 0083 0.000 0840 0840 1.000
Find 103 CLEAR_B.DAT Generic Clear Glass Generic IGDE «11.4  # 5715 077 0070 0.070 0.884 0080 0.080 0.000 0840 0840 1.000
D - 104 GRAY_3.DAT Generic Grey Glass Generic IGDE w11.4 H 3124 0609 0060 005 0617 0062 0.053 0000 0.840 0.840 1.000
105 THIN_0BDAT Generic thin glass 0B mm  Generic IGDE v54.0 0600 0906 0.0S3 0083 0914 0,085 0085 0000 0.840 0.540 1.000
R 105 THIN_OFEDAT | Generic thin glass 0.75 mm  Generic IGDE v54.0 0750 0906 0.083 0.053 0914 0.085 0.085 0000 0.840 0.840  1.000
[ Advanced.. | 107 THIN_11.DAT Geneiic thin glass 1.1mm  Generic IGDB ¥54.0 1100 0901 0.082 0.082 0.913 0.085 0.085 0000 0840 0840  1.000
5121 recards found 200 Si&g25LE_3ww.bsl| Silver AG 25 LowE Saint-Gobain Sc IGDB v16.3  # 3023 0195 0545 OE16 0222 0.7 0476 0.000 0840 0330 0942
W 201 AWBE0 3wwbsf | Autumn Bronze 30 Saint-Gobain 5c IGDB v17.0 # 3023 0244 0467 0318 0343 0238 0156 0000 0840 0OF70 0942
— 202 H7O_3bsf Hilite 70 Saint-Gobain 5¢ IGDE w163 # 3277 0368 0353 0415 0721 0088 0088 0.000 OB40 0OF70  0.950
;]E“W" 203 H70-E_3 hef & Mil Hilite 70 Gaint-Gobain 5¢ IG0E vIEE # 3404 0361 0316 0403 0722 0095 0096 0000 0.040 0790 0.678
Feport 204 NS20_3bsf MightSky 20 Saint-Gobain S¢ IGDB w17.4  H 3251 0238 0113 0708 0.201 0132 0116 0000 0.840 0860 0.966
T 205  NS30_3bsf HightSky 30 Saint-Gobain St IGDE w17.4  # 3281 0.354 0023 0092 0316 0.092 0.083 0000 0840 0880 0966
— 205 H40_3 bsf Hilite 40 Saint-Gobain Sc IGDE v17.4  # 3276 0274 0299 0.394 0420 0.059 0.056 0000 0.840 0750 0.950
W] 207 SBr20_3wwbsf | Solar Bronze 20 Saint-Gobain Sc IGDE w163 # 3023 0130 0612 0610 0223 0.333 0361 0000 0.840 0EED  0.942
[CINFAC onky 208 SPSKB00SW.bsf | Sentinel Plus S5k 80 05w Saint-Gobain 5S¢ IGDB w47.0 # 325 0422 0064 0063 0.784 0.034 0.084 0000 0844 0840 0966

9.2.1. Buttons

Figure 9-1. Glass Library, List View.

The buttons on the left hand side of the List View have the following functions:

Detailed Used to access the detailed view of the record, where the input values can be edited.

View
Calc

New

Copy

Not used in the Glass Library. Grayed out.

Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into a new
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9.2. Glass Library List View 9. Glass Library

Delete

Find

record.

If the original record came from the IGDB, it contains detailed spectral data for many
wavelengths. If that record is copied, the spectral data is NOT copied into the new record. The
program will display a message indicating this when the record is copied.

Infarmation @

The copied recard will not include detailed spectral data, which may
result in incaorrect results for optical properties such as SHGLC and
TWI5. Custom layers with detalled spectral data can be created in
Opticz and imported into the Window Library.

The results will be less accurate for a record that does not have spectral data, particularly if the
layer has properties that are wavelength dependent, such as Low-E coatings.

In addition, copied records cannot be “protected” and are therefore displayed with a white
background.

Used to delete the highlighted record(s). The program allows deleting even protected records,
which have a gray background.

Used to find a record based on the field selected from the pulldown list, and a value typed into
the input box

Firid

D -
Advanced. .

Find: A pulldown list that allows selecting the field to search the database. The values in the
pulldown list are all the values that are displayed in the list view

Find
1D -

t ame
ProductM ame
b arwfacturer
Source
tode

Color
Thickness
Tzal

Rzall

Rzol2

Twis

Rzl

Rwizz

Tir

emiz]

iz

Cond
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9. Glass Library 9.2. Glass Library List View

Input box: Once a field has been selected from the Find pulldown list, the value to be searched is
entered into the blank input box. In the example below, the field specific is ID, and the ID to be
searched is entered into the input box.

Find
1D -
1572

Advanced: Used to access a more advanced method of searching the list

Find 3

Find what: Find Mext
Match entire cell text Direction Cancel
Match case Up @ Down

Import  Used to import records from various sources.

Import x|

Farmat WINDOW Databaze v|

|mport databaze Browse

Avoid creating duplicate records in esport database by searching
for identical recards

[ 1]:$ ] | Cancel |

Format: Select from one of the following database formats

=  WINDOW database: Import from another WINDOW database

= IGDB or Optics User Database: Import from an Optics database, either the IGDB or an
Optics User Database, depending on the settings in the File/Preferences, Optical Data
tab.

®  Frit from IGDB or Optics User Database: Import records from an Optics database,
either the IGDB or an Optics User Database, depending on the settings in the
File/Preferences, Optical Data tab, that contains “frit” records

Import Database: If the format is set to “WINDOW database” this option appears, allowing the
user to select the desired WINDOW database to import records from.

Avoid Creating Duplicate records ... : A checkbox, which when checked, will cause the program
to ask for new IDs if the IDs of the imported records conflict with existing records in the Library.

Export  Used to export records from this database into either an existing WINDOW database, or a new
WINDOW database.
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9.2. Glass Library List View

9. Glass Library

Report

Export

Export:
@ Selected recard(s)
Al recardz

Format | WINDOW Databaze -

Avaid creating duplicate recards in export databaze by searching
for identical records

o

Ewport Browse M e

Export: Radio buttons that allow export of selected (highlighted in the List) or all records

Format: The export format options are:

=  WINDOW database: This option causes an Export field to be displayed which allows

browsing to an existing database to export the records into by clicking the Browse button, or

a creating a new database to export the records into by clicking the New button.

®* Comma separated value (CSV): Selecting this option and clicking the OK button opens a

Save As window which allows the user to specify the name of the CSV file and the directory

location.

Avoid Creating Duplicate records ... : A checkbox, which when checked, will cause the program
to ask for new IDs if the IDs of the imported records conflict with existing records in the Library.

Allows creating a report containing a list of the records in the Glass Library.

Report |

Report type: | Library List

Generate report for:

Selected record(z]
@ Al records

Text file optionz
| Use default column widths
| Wirap columns

o | Preview

| Ok | | Cancel |

Report Type: There is only one option, which is a Library List

Generate report for: Radio buttons which specify whether the report will contain only the

selected (highlighted) records or all the records in the Library

Text file options:

March 2019

WINDOW 7 User Manual



9. Glass Library 9.2. Glass Library List View

®  Use default column widths: this option causes long names to be truncated

®  Wrap columns: this option allows long names to be wrapped to another line or lines

Preview: check this box shows a preview of the report before it is saved or printed

5| Report C:AUsers\Public\L BNLYWINDOWT &\ report.tmp

[ Save ] | Print | | Cloze

[ID Hame FroductHamne Hanufacturer Source

100 BRONZE_3 .DAT Generic Bronze Glass Generic IGDE +wl11.4
101 BRONZE_6 .DAT Generic Bronze Gla=s Generic IGDE +11 .4
102 CLEARE 3 .DAT Generic Clear Gla=s Generic IGDE +11.4
103 CLEAR 6 . DAT Generic Clear Glas=s Generic IGDE +11 .4
104 GRAY 3 . DAT Generic Grey Glass Generic IGDE w1l .4
105 THIH_ 06 .DAT Generic thin glas=s 0.6 mm Generic IGDE +54 .0
106 THIN_075 . DAT Generic thin glas=s 0.75 mm Generic IGDE w54 .0
107 THIH_11.DAT Generic thin glas=s 1.1 mm Generic IGDE +54 .0

Print Used to print a report which contains a list of all the records in the library.

Update  Used to update the Glass Library to the latest version of the International Glazing Database
IGDB (IGDB), after that IGDB version has been downloaded and installed. See the
windows.lbl.gov/software website for information about installing the latest IGDB.

NFRC  Checking this box will filter the records in the Glass Library to only display records that have the
only “#” symbol in the Mode column. These are records that can be used for NFRC certification
calculations.

9.2.2. Column Headings

The List view contains columns with selected results (from the Detail view) for each record, as described
below.

ID The unique ID associated with each record.

Name The name of the glazing layer. This name is supplied by the manufacturer who
submits the data to the IGDB.

Product The Product Name of the record. This name is supplied by the manufacturer who
Name submits the data to the IGDB.

Manufacturer The Manufacturer associated with the record. This name comes from the IGDB.

There are several records with “Generic” in this field. This indicates that they are
example records created by LBNL and were not submitted by a manufacturer to the
IGDB.

Source This field indicates where the data originated. If the record was imported from the
IGDB, the program will display “IGDB v<nn.n>", where <nn.n> is the IGDB version
number of the data.
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9.2. Glass Library List View 9. Glass Library

Mode

Color

Thickness

Tsol

Rsol1

Rsol2

Tois

Ruis1

Ruois2

Tir

Emiss1

Emiss2

Cond

If this record was copied from another record in this library, or imported from an
Optics User Databse, the Source field will say “User”.

This is used to indicate records that can be used for NFRC approved calculations. If
this field has a “#” value in it, it is an approved NFRC record.

The exception to this is if the record was created in Optics as a laminate or applied
film, and then imported into this library. In that case, this Mode field will be blank,
but the imported record can still potentially be used for NFRC approved calculations,
although it is subject to verification by the NFRC approval process.

This is a color rendering of the layer, based on the spectral data.

The thickness of the layer. Units: mm (SI); inches (IP).

Solar transmittance of the glazing layer.

Solar reflectance of the glazing layer, exterior-facing side.

Solar reflectance of the glazing layer, interior-facing side.

Visible transmittance of the glazing layer.

Visible reflectance of the glazing layer, exterior-facing side

Visible reflectance of the glazing layer, interior-facing side.

Thermal infrared (longwave) transmittance of the glazing layer.

Infrared (longwave) emittance of the glazing layer, exterior-facing side

Infrared (longwave) emittance of the glazing layer, interior-facing side

Conductance of layer. Units: W/m-K (SI); Btu/h-ft-°F (IP)

9-6
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9. Glass Library

9.3. Glass Library Detail View

9.3. Glass Library Detail View

The Detail View shows details of individual layers in the Glass Library

Mew
Copy

Delete

e e

Save

i

Update IGDE

Product Hame:  Generic Bronze Glass

Manutacturer:  Generic
Type:  Monalithic
Coonductivity: 1.000 wiimk
Solar
Trang, Frant [Tzol); 0.E4F
Tranz, Back [Tzal2]: 0.645
Reflect., Frant [Fieoll): 0os2
Reflect., Back [Rzol2): 0.063
Vigible
Trang, Frant [Twis): 0.620
Tranz, Back [Twiz]: 0.680
Reflect., Front [Fwis1]: 0.085
Reflect., Back [Rvis2]: 0.066
IR
Trans [Tir): 0.000
Ermis.. Front [Emiz1] 0.840
Emiz., Back [Emiz2] 0.540
Calar: |:|
Diffuzing
Spectral data

Cormment:

Protected

File Edit Libraries Record Tools View Help
=L & By [E-= 14 4 b M |H ©0: O# & @K%
- Glass Library
List .
D& 100 Thickness: 371 mm
Opticz 5
Mame; BROMNZE_3.DAT

9.3.1. Buttons

The buttons on the left hand side of the Detail View have the following functions:

List
library

Optics 5

Figure 9-2. Glass Library, Detail View.

Use this to open the Optics program.

Used to access the List view of the Glass Library, which shows all the records in the
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9.3. Glass Library Detail View 9. Glass Library

New

Copy

Delete
Save

Update
IGDB

Used to make a new record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the current record.
Used to save the current record.
Used to automatically update the Glass Library from the latest installed International

Glazing Database, which can be downloaded from the windows.lbl.gov/software
website.

9.3.2. Field Descriptions

The following describes the fields in the Glass Library Detail View.

The values in this section of the Glass Detail View are provided by the manufacturer if the layer is from the
IGDB, or the user if the layer is user-defined. If the record was imported from the Optics database, this name
will automatically come from that database. Values in records from the IGDB will be protected from editing
(they will be “grayed” and the Protected checkbox will be checked). Values in records that are user defined or
imported from Optics are not protected and can be edited.

General Information

ID

Thickness

Name

Glass Library
ID#: 100 Thickness: 31 mm
Mame:; BROMZE_2.DAT

Product Hame:  Generic Bronze Glass

Manufacturer.  Generic

Type: tonolithic

Conductivity: 1000 swfm-K,

Figure 9-3. Glass Library: General Information section in the Detail View.

The unique ID associated with this record. For records whose Source is “IGDB
v<nn.n>", this ID is automatically assigned. For records whose Source is “User”, this
ID is assigned automatically by WINDOW but can be overwritten by the user at the
time the entry is created, as long as it is unique.

Glass thickness. Units: mm (SI); inches (IP).

The name of the glass layer, provided

9-8
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9. Glass Library

9.3. Glass Library Detail View

Product The product name, provided by the manufacturer if the layer is from the IGDB, or the
Name user if the layer is user-defined.

Manufacturer The name of the glass manufacturer.

Type For records from the IGDB or Optics, these values are predetermined from those
sources. Options include:

Monolithic
Coated

Film

Applied Film
Laminate
Interlayer
Electrochromic
Thermochromic

Unknown: This can be the case for records that are created in WINDOW by the
user using the New button.

Conductivity ~ Conductivity of the layer. Units: W/m-K (SI); Btu/h-ft-°F (IP)

Solar

Optical properties of the layer in the Solar spectrum

Solar

Tranz, Front [T=ol): Im
Trangz, Back [Tsol2]: Im
Reflect., Front (Rsol1): IW
Feflect., Back [Fzol2): 0.063

Figure 9-4. Glass Library: Solar section in the Detail View.

Trans. Front  Solar transmittance of the glazing layer, exterior-facing side.

(Tsol)

Trans. Back Solar transmittance of the glazing layer, interior-facing side.

(Tsol2)

Reflect., Solar reflectance of the glazing layer, exterior-facing side.

Front (Rsoll)

Reflect., Back  Solar reflectance of the glazing layer, interior-facing side.

(Rsol2)

Visible

Optical properties of the layer in the Visible spectrum

WINDOW 7 User Manual
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9.3. Glass Library Detail View 9. Glass Library

Vigible
Tranz, Frant [T wis]: Im
Trang, Back [Twiz2): Im
Reflect., Front [Rwizl): Im
Reflect., Back [FvisZ]: 0.066

Figure 9-5. Glass Library: Visible section in the Detail View.

Trans. Front  Visible transmittance of the glazing layer, exterior-facing side
(Tvis)

Trans. Back ~ Visible transmittance of the glazing layer, interior-facing side
(Tvis2)

Reflect., Visible reflectance of the glazing layer, exterior-facing side.
Front (Rvis1)

Reflect., Back  Visible reflectance of the glazing layer, interior-facing side.
(Rois2)

IR (Infrared)

Optical properties of the layer in the Infrared spectrum

IR

Tranz [Tir): 0.000
Emis.. Front [Emiz) 0.840
Emiz., Back [Emiz2] 0.840

Figure 9-6. Glass Library: linfrared (IR) section in the Detail View.

Trans (Tir) Thermal infrared (longwave) transmittance of the glazing layer.

Emis., Front  Infrared (longwave) emittance of the glazing layer, exterior-facing side
(Emis1)

Emis., Back Infrared (longwave) emittance of the glazing layer, interior-facing side
(Emis2)

Fields at the bottom of the screen

9-10 March 2019 WINDOW 7 User Manual



9. Glass Library

9.3. Glass Library Detail View

Color

Diffusing

Spectral Data

Comment

Protected

Colar: :l

Comment:

v

Figure 9-7. Glass Library: Fields at the bottom of the screen.

This is a color rendering of the layer, based on the spectral data.

This checkbox indicates whether the layer is specular (unchecked) or diffusing
(checked).

This checkbox is always grayed out, and indicates whether the layer includes spectral
data. All the records from the IGDB should have this box checked. Any records
created by users in WINDOW in this Library (using the New or Copy buttons) will
not have this box checked, because by definition, they do not have spectral data.

A comment field editable by the user.
This box is always grayed out so it can never be edited by the user. However, if the

record came from the IGDB, the box will be checked, indicating that it is protected
from editing.
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9.4. The International Glazing Database and Optics 9. Glass Library

9.4. The International Glazing Database and Optics

The primary source of data in the WINDOW Glass Library is the International Glazing Database (IGDB). This
data is submitted to LBNL by manufacturers of glazing layers who want their data to be used in WINDOW
calculations. LBNL performs a technical review of the submitted data, and then distributes it for a Peer
Review. Once the data has passed the Peer Review, it is included in the next public version of the IGDB,
which can be found on the LBNL software download page at windows.lbl.gov/software.

When the IGDB data is updated in the WINDOW Glass Library, the Source field indicates that the records are
from the IGDB and includes the version number. Additionally, all these records are protected from editing
(they have a gray background in the list view, and cannot be edited in the detailed view, although they can be
deleted). All data that comes from the IGDB has detailed spectral data associated with it. The optical
properties displayed (transmittance, reflectance, emittance) in the Glass Library are average values calculated
from the IGDB spectral data, based on the Optical data standard defined in File/Preferences/Optical Data
tab, the default standard being “W5_NFRC_2003.std”.

| Options IThEHTHEIl Calcs I Optical Calcs | Optical Data | Radiance | Deflection I Updates|

Use the following database for optical data:
@ IGDE or IGDE Update
C:A\Users'Public\LEML\LENL Shared“Glazingmdb  |Browse

) Dptics User database
C:A\Users'Public\LEMNL\LENL Shared“UserGlazing.) |Browse

Standards File
IMLALBML shared"Standards ' W5_NFRC_2003.std | |Browse

Figure 9-8. Set the Preferences for the IGDB update in the File/Preferences/Optical Data tab.

The file called Glazing.mdb is the IGDB database, which is password protected. In order to update the Glass
Library, the “IGDB or IGDB Update” radio button should be selected in the File/Preferences/Optical Data
tab..
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9. Glass Library 9.5. Updating the Glass Library from the IGDB

9.5. Updating the Glass Library from the IGDB

New versions of the IGDB are released on a regular basis, and are available on the LBNL Windows and
Daylighting Software download page.

http:/ /windows.Ibl.gov

In order to update the WINDOW Glass Library with the latest IGDB version, follow these steps:

Download the IGDB installation file from the LBNL website

Install the IGDB (by “running” the installation file)

This causes a new version of the “Glazing.mdb” file to be installed in the LBNL Shared directory
o C:\Users\Public\ LBNL\ LBNL Shared

In the File/Preferences menu, Optical Data tab, use the Browse button to select the “IGDB or IGDB
Update” database, which will then be the default database that WINDOW will use for updating the
Glass Library records. In general, the default database name and path should be

o C:\Users\Public\LBNL\ LBNL Shared\ Glazing.mdb

|Option5 IThEHTHEIl Calcs I Optical Calcs | Optical Data | Radiance I Deflection I Updates|

Use the following database for optical data: Click on the Browse button to
@ IGDE or IGDE Update specify the IGDB database. Then
click on the radio button to set
that database as the default for

C:\Users*Public\LBNL\LENL Shared\Glazing mdb <

() Optics User database WINDOW to use when updating
C:\Users\Public\LBNL\LBNL Shared"UserGlazing. the Glass Library from the latest
IGDB version.

Standards File
INLALBML shared'Standards"W5_NFRC_2003.std | |Browse

Figure 9-9. Set the Preferences for the IGDB update.
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9.5. Updating the Glass Library from the IGDB

9. Glass Library

In the Glass Library List view, click on the Update IGDB button

Glasz Library [C:AJzershPublichLBMLWWINDOW 7 57 mdb]

Detailed Wiew
D
MNew
233
Coj
=P 234
Delete 235
Find 236
D A 237
li 238
239
Advanced... 540
4887 records found. 21
Import 242
243
Export 44
Report 245
FPrint 246
247
Update IGDE
248
[ NFRC anly 549

Mame

55358 3ww baf
55580 3w bsf
S550-4_ 3w baf
S560-8_Jww. bat
TW30_3 bef
L<40_3.bsf
St20_ 3w bsf
S0 3w bsf
SPSxE005W. baf
StE0_3ww bsf
Ha0_3. bef
StE0_3 bsf
StE0-4_ v, bsf
St70_3 baf
H55_3 baf
SIGrS0_3 bsf
H25_3 baf

Producth arme

8 Mil Stainless Steel 35
Stainless Steel 50

4 Mil Stainless Steel 50
8 Mil Stainless Steel 50
TrugWue 30

x40

Sterling 20

Sterling 40

Sentingl Plus 53¢ 50 05w
Sterling 50

Hilite: 20

Sterling 50

4 Mil Sterling B0
Sterling 70

Hilite: 55

Slate 50

Hilite: 25

Figure 9-10. Click the Update IGDB button in the Glass Library List view.

The program will display a progress bar as it discovers what records in the Glass Library need to be

removed, added or updated based on the records in the new glazing.mdb file.

Window

Getting records to update.

Figure 9-11. The program will show a series of progress bars as it checks each record.
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9. Glass Library 9.5. Updating the Glass Library from the IGDB

e The program will show the results of the update before actually proceeding with the update. Click
the OK button to allow the program to proceed with the updates to the Glass Library indicated in this
dialog box. If you click the Cancel button, the program will not perform the indicated updates to the
Glass Library.

IGDEB Update (=)
Abaut to update to IGDE version 62.0.0

384 records will be added
458 records will be updated
171 records will be removed

Fecords scheduled for removal

-

i
-k

1n] Mame Productt ame Manufacturer Sowrce  |Mode| Color| Thickness | Tsol | Fsoll| Rsol2| Twis  Rwisl| Rvis2| Tir | emis] | emis2 = Cond

» 015_000000_F_OCh Sa
1907 030_000000_2_3CHh Saflex® R series Eastman Chemi IGDE +31.0

Eastman Chemif IGD

5360 0763 0071 0072 0852 0020 0.021 0000 0840 0840 0612

BS540 0716 0067 0.083 0834 0073 0.073 0.000 0840 0840 0570

4| il r

[# ]

it
1808 030_000000_2_5CH 5 aflex® R series Eastman Chemii IGDE v31.0  # 5760 0735 0070 0.069 0885 0080 0.020 0000 0840 0240 0625
1809 030_000000_2_7CH 5 aflex® R series Eastman Chemii IGDE v31.0  # G160 0727 0059 0.068 0895 0079 0.079 0000 0840 0240 0638
1810 030_000000_3_0CH 5 aflex® i series Eastman Chemii IGDE v31.0  # G760 0724 0089 0068 0,883 0079 0.079 0000 0.840 0240 0655
1812 030_000000_5_0CH 5 aflex® R series Eastman Chemii IGDE v31.0  # 10760 0633 0076 0076 0871 0089 0089 0000 0840 0840 0729
1813 030_000000_6_0CH 5 aflex® R series Eastman Chemii IGDE v31.0  # 12760 067 D09 0059 0867 0082 0091 0000 0840 0840 0751
1514 045_000000_2_3CH Saflex® i series Eastman Chemii IGDE v31.0  # 5740 0729 0089 0068 0887 0079 0.079 0000 0840 0340 0542
1815 045_000000_2_5CH Safles® Fi series Eastman Chemii IGDE v31.0  # G140 0718 O0R6 0067 0884 0077 0.077 0000 0840 0340 0556

#

1816 045 _000000_2_7CHh Saflex® R zeries Eastman Chemi IGDE +31.0

Figure 9-12. The program will show what the updates will be.
Click the OK button to allow the program to proceed with the updates.
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9.6. Special Types of Glass Layers 9. Glass Library

9.6. Special Types of Glass Layers
There are a few special glass layer types in the Glass Library. They include:
®  Chromogenic layers

=  Fritted layers

9.6.1. Chromogenic Layers

Chromogenic glass layers, such as electrochromic and thermochromic layers, are switchable, dynamic
coatings on glass or films that have properties that are passively or actively controlled to modulate the
admission of light and heat.

The IGDB contains several chromogenic layers. When the manufacturers submit their data to the IGDB, they
submit data for several of the different states of the chromogenic layer. Each of these states is shown as a
separate record in the IGDB, even though they are all the same product.

Because WINDOW requires just one record for a given chromogenic layer, special WINDOW databases are
created for chromogenics and can be downloaded from the Window website (see the Chromogenics section of
the WINDOW Knowledge Base on windows.Ibl.gov/software).

If the chromogenic layers from those special WINDOW databases are imported into the WINDOW Glass
Library, there will be one record in that library for each chromogenic layer, shown in the List View. However,
in the detail view the states that were measured will be displayed.

There are currently two types of chromogenics supported by WINDOW:
®  Electrochrochromic layers which are switched by an electric current through the glass

®  Thermochromic layers which are switched by glass temperature
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9. Glass Library 9.6. Special Types of Glass Layers

Electrochromic Layers

The electrochromic layers are shown as a single layer in the Glass Library List View, such as the Sage
Electrochromics layers shown below.

Glass Library [C:A\Users\Public\LBML\WIND DWwW7 B\ mdb)
D Mame PraductM ame M anufacturer Source  |Mode| Color| Thickness
mm
900 Sagellass Classic 7_B4ch SAG Sagellass® Clazsic_ Tmm lami full clear 64% SAGE Electrochromics, Inc.  IGDE »33.0 # 5.990
8905 SagelGlass 7 SR2 B0ch SAG Sagellazss® SR2.0_7mm lami full clear B0ZT SAGE Electrochromics, Inc.  IGDE 330 # £.590
8910 SageGlass 9 Gray 45ck SAG SaneGlazs® Gray 9 lami full clear 45T SAGE Electrochromics, Inc.  IGDE «33.0 # 2.820
915 Sagellass 9 Green 49ck.SAG Sagellazs® Green 9mm lami full clear 43%T SAGE Electrochromics, Inc.  IGDE »33.0 # 2,700
8920 Sagellass 9 Blue_40chk SAG Sagellazs® Blue Smm lami full clear 40T SAGE Electrochromics, Inc.  IGDE 330 # 8.760
0925 Sagellass 9 GrapSVC_2dch SAG SageGlass® Gray SYC Smm lami full clear 24%T  SAGE Electrochromics, Inc.  IGDE +33.0 # 2820
9930 Sagellass 9 GinSYC_2Ech SAG Sagellazs® Green SYC 9mm lami full clear 26%T  SAGE Electrochromics, Inc.  IGDE +33.0 # 2.730

Figure 9-13. Electrochromic layers in the Glass Library List View

In the Glass Library Detail View the characteristics of the different states are displayed. The same standard
values that are displayed for all the Glass Library records are displayed, but there is a separate column for
each of those values for the different states that were measured by the manufacturer and submitted to the
IGDB.

The first column labeled “Light” represents the lightest state for the layer, and the last column labeled “Dark”
represents the darkest state for the layer. The Switching parameter in this cases is Visible Transmittance
(Tvis).

Glaszz Librany
ID# 8300 Thickness: 2.0 mm
Marne: SageGlass_Classic_7_Edclr SAL
Product Mame:  SageGlazs® Claszic_ 7rm lami b
Marufacturer,  SAGE Electrochromics, Inc.
Type:  Electrochromic
Conductivity: 06 wimk
Light Drark
Twis ! 07za 0.203 0119 0063 0014
Salor
Trans, Frant [Tzal): 0436 0.084 0.048 0025 0.008
Trans, Back [Tsol2]: 0436 0.084 0.048 0025 0.008
Reflect, Front [Rsoll]: 0105 0.081 0.079 0074 0.081
Reflect, Back [Fzal2): 0139 nizz 0122 0112 0125
*izible
Trans, Front [Twvis): 07za 0.203 0119 0063 0014
Trans, Back [TwvizZ2]: 07za 0.203 0119 0063 0014
Reflect, Front [Rwviz1]: 0.064 0.056 0.054 0053 0.057
Reflect, Back [Rvis2): 0044 0013 noiz 0011 noiz
IR
Tranz [Tir): 0.000 0.000 0.000 0.000 0.000
Ernis., Fraont [Emiz]: 0839 0.839 0.839 0839 0.839
Emis., Back [EmizZ2]: 0142 0142 0142 0142 0142

Figure 9-14. Electrochromic layers in the Glass Library Detail View
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9.6. Special Types of Glass Layers 9. Glass Library

Thermochromic Layers

The thermochromic layers are shown as a single layer in the Glass Library List View, such as the Pleotint
layer shown below.

Glazs Library [C:5 ] zers'\Public\LBMNLYWWINDOW? By mdb]

|0 M ame ProductM ame b arwfacturer Source  |Mode Color) Thickness
i
16600 Suntuitive_05C.PLE Suntuitivel at 5C Pleotint IGDE »38.0 # 12 5EG

Figure 9-15. Electrochromic layers in the Glass Library List View

In the Glass Library Detail View the characteristics of the different states are displayed. The same standard
values that are displayed for all the Glass Library records are displayed, but there is a separate column for
each of those values for the different states that were measured by the manufacturer and submitted to the
IGDB.

The first column labeled “Light” represents the lightest state for the layer, and the last column labeled “Dark”
represents the darkest state for the layer. The Switching parameter in this cases is temperature (Temp)

Glazs Library
ID# 1500 Thicknesz: 126 mm
Mame: Suntuitive_06C PLE
Product Mame:  Suntuitive] at 5 C
Manufacturer:  Pleotint
Type:  Themochromic
Canductivity: 0730 wiimK
Light Drark.
Temp 5.000 15.000 25.000 45,000 B5.000 85.000 95.000
Solor
Trans, Front [Tzol]: 0B85 0E73 0.E41 0499 0.343 0.256 0232
Trang, Back [Teol2): 0B85 0.E73 0.E41 0.439 0.343 0,256 0232
Fieflect, Frant [Fisall): 0.064 0.064 0062 0.085 [0.050 0047 0.046
Reflect, Back [Rsol2]: 0.064 0.064 0.062 0.055 0.050 0047 0.046
Visible
Trans, Front [Twvig]: 0719 0.E95 0E29 0357 0.105 0023 omea
Trang, Back [Twvis2): 0719 0,695 0629 0,357 0,105 0023 ooz
Feflect, Frant [Fivis1]): 0067 0065 0.061 0049 0.043 0043 0043
Reflect, Back [Rviz2]: 0.067 0.065 0.061 0049 0.043 0043 0043
IR
Tranz [Tir): 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Emisz.. Front [Emis1]: 0.840 0240 0.840 0.240 0.840 0,840 0.840
Emis., Back [Emis2]): 0840 0240 0840 0840 0.840 0840 0840

Figure 9-16. Thermochromic layers in the Glass Library Detail View
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9. Glass Library 9.6. Special Types of Glass Layers

9.6.2. Fritted Layers

There are a few fritted glass layers in the Glass Library, and there will undoubtedly be more in the future. The
fritted glass layers have both a specular and diffuse component to them, and that is reflected in the data that
is in the Glass Library.

D Mame FroductMame t anufacturer Source tMode| Color| Thickness
M
20000 wWhiteFritDiffuzeFront. bl 'hite Frit Diffuse (front) LBHL CGOE +.1.00 £.000
30002 ‘WhiteFritSpeculaFrontlbl | ‘white Frit Specular (frant]  LBML CGDE +.1.00 - £.000
20003 ClearFritDiffuzeFront. bl Clear Frit Diffuse [frant) LBHL CGOE +.1.00 £.000
30004 ClearFnitS pecularFrant bl Clear Frit Specular [frant] LBML CGDE +.1.00 5.000
Glass Library Glass Library
ID#: 20000 Thickness: 5.0 mm ID#: 30002 Thickness: B0 mm
Mame: whiteFritDiffuseFront bl M arne: "wihiteFrits pecularFrant. Il
Froduct Mame:  “white Frit Diffuse [frort) Product Mame:  ‘white Frit Specular [front]
Manufacturer:  LEML Manufacturer:  LBML
Type: Coated Type:  Coated
Conductivity: 1.000 ik Canductivity: 1.000 -k,
Solar Solar
Trang, Front (T zol) 0.250 Tranz, Frant [Tsall 0.044
Trans, Back [Tsal2): 0251 Trang, Back [Tsol2): 0.031
Reflect., Frant [Fieoll): 0.264 Reflect., Front (Rsall): 0oz0
Reflect., Back [Rsol2); 0.209 Reflect., Back [Rsal2): 0080
Yisible Wisible
Tranz, Front [Twis): 0.251 Trans, Front [Tvis): 0.067
Trans, Back [Twiz?): 0263 Tranz, Back [Twvis2]: 0.049
Reflect.. Front [Ruwizl): 0.481 Reflect.. Front (Rwvis1): 0.026
Reflect., Back [Rwiz2): 0302 Reflect , Back [Rvis2): 0.043
IR IR
Tranz [Tir]: 0.000 Trans [Tir): 0.000
Erniz., Frant [Emiz1] 0.840 Erniz., Frant (Emiz1] 0.840
Emiz., Back [Emis2) 0.840 Emiz.. Back (Emiz2) 0.840
Color: |:| Color: -
Diffusing Diffusing
Spectral data Spectral data
Shading Layer Librany [C: W] sers Public \LBMLWIH DMWY B mdb)
D Marme Producth ame b anufacturer Type
17 white Frit Generic Fritted glags

Figure 9-17. Fritted layers in the Glass Library.
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9.7. Checksum Message 9. Glass Library

Shading Layer Library
ID# 17
Mame:  White Frit
Product Mame:
Manutacturer:  Generic

Tupe: Fritted glazs

Frited alass

Glass substrate | 103 CLEAR_6.DAT

Frit coverage | il vl

Frit optical data

Specular | 30002 WhiteFrit SpecularFront Ibl

Diffuse | 30000 WhiteFrit DiffuseFront Ibl

Creating new frit layers iz an advanced operation and requires
understanding of the referenced spectral data. Only the substrate on
which the frit was measured can be used as a substrate. Email
windowhelp@lbl.gov for details.

Figure 9-18. Fritted record in the Shading Layer Library referencing the fritted Glass Library records.

9.7. Checksum Message

The Glass Library includes a “checksum” value, which is a security measure to indicate if the Glass Library
data has been edited outside the WINDOW program. When a record is imported into the Glass Library, the
checksum is calculated. If the calculated checksum does not match the checksum associated with the record,
the program will put up a message saying that it appears the data has been edited out side of the program,
and that the glass layer should be reimported into the Glass Library, as shown in the previous section.

Information x|

W arning: Glazing layer checkzum indicates that the data may hawve
been edited outzide of the program for Glazing D= 102, Ty
reimporting the glass laver from the mozt current IGDE.

Figure 9-19. Glass Layer failed checksum test.
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9. Glass Library 9.8. Importing a Layer from an Optics User Database

9.8. Importing a Layer from an Optics User Database

It is possible to create a layer in Optics and import it into the WINDOW Glass Library. This is useful for
creating new laminates, or applying a coating or applied film to a different substrate than is in the IGDB. (See
the WINDOW / THERM Simulation Manual for details about making a new layer in Optics). It is also
possible to import a spectral data file (that has been measured in a spectrophotometer, for example) into
Optics, and then import that layer into the WINDOW Glass Library. See windows.lbl.gov/software for
information about the format of such a text file to import into Optics.

When a new record is created in Optics, it is stored in the “Optics User Database” which by default is called
“UserGlazing.mdb”. This is the database that you will be importing from (unless for some reason you have
renamed it) when you import Optics records into the WINDOW Glass Library.

Here are the steps to import a user-created layer from Optics into WINDOW.

In File/Preferences, go to the Optical Data tab, and set the second option, Optics User Database, to your
Opticsb user database. You can use the Browse button to browse to the file, which by default is located in

C:\Users\Public\LBNL\LBNL Shared
Step 1:

From the File/Preferences menu option, go to
the Optical Data tab

|4
| Options I Themal Calcs I Optical Calcs | Optical Data | Radiance

|Use the following database for optical data: Step 3:

) 1GDB or IGDE Update _ The default name for the database is

C:\Users\Public\LBNL\LBNL Shared\Glazing mdb /55 “UserGlazing.mdb”.
Step 2:
Select the radio button P @ Optics User database The default location for the database is
labeled “Optics User Jsers\Public\LBNL\LENL Shared\UserGlazingmdb  [Browse C:\Users\Public\LBNL\LBNL Shared.
database” AL

™\ You can use the Browse button if it has
Standards File been renamed or relocated.
INLALENL shared" Standards\W5_NFRC_2003.std

Figure 9-20. Setting Preferences for importing an Optics User Database.
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9.8. Importing a Layer from an Optics User Database 9. Glass Library

Next, go to the Glass Library List View, click on the Import button, select the 2nd choice, "IGDB or Optics
User Database" as the format, and click OK.

Step 4:
Navigate to the Glass Library List View

Glasz Library [C:\UsershPublichLEMLVWwWINDOW' 7 Bhwa? mdb]

I<—

Detailed Wiew

Calc D M arme ProductM arme Manufacturer Sourg

=
o

I
=
o
3

27633 Meutrall 4cB.gm | SunGuard® Solar Meutral 14 o Guardian Middle IGDE 5

Import @

Copy

Delete

Farrmat [IGDB or Dptice Uger Databaze V]

Step 6:
1872 Set the Format to “IGDB or Optics
Avoid creating duplicate records in export database by searching User Database”

for identical records
B123 records found.

QK. ] [ Cancel ]
A
Step 5: Step 7:
Click the Import button Click the OK button

Fiqure 9-21. In the Glass Library List View, click the Import button and set the format to “IGDB or Optics User Database”.
Records from the Optics user database set in the File/Preferences dialog box will be displayed.

The records from the Optics
user database will be displayed

|

7| C\Users\Public\LBNL\LBNL Shared\UserGlazing.mdb

[ Select ] [ Cancel ] [Selecthll] [Elear zelection|  Find 3 records found.
/

Highlight the records to be

imported, and click the Select FRC_ID FileM ame: Producttame Manufacturer
button to import those A

records, or click the Select All ' FLA-AMG MY 5-pM . s

button to import all the 30002 Lam_1223_RE11_1223MY15Fim.usr | User

records g0000  Laminate SO000, s [RE

Figure 9-22. Select the records from the Optics User Database to be imported into WINDOW

You can select the records you want to import (use Shift Click to select contiguous records, Ctl Click to select
multiple non-contiguous records, or Select All to select all records). Then click the Select button, which will
import the selected records into the Glass Library.

The “Adding a record...” dialog box will appear, allowing you to keep the Optics ID, or enter a new ID for
the record that will be imported into the Glass Library.
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9. Glass Library 9.9. Creating a User-Defined Glass Layer

9.9. Creating a User-Defined Glass Layer

In most modeling situations, the IGDB data in the Glass Library will be used for glass layer definitions
because it contains detailed spectral data. However, it is possible to create a "user-defined" Glass Library
record in WINDOW. This type of glass record will not be protected, will have the Source field set to "User",
and will NOT have spectral data associated with it, and therefore WINDOW will only be able to do a single-
band calculation. In the case of a user-defined Glass Library created in WINDOW, the values input for the
optical properties will represent average data supplied by the user rather than calculated by WINDOW from
the spectral data from the IGDB. (It is possible to create glazing layers in the Optics program, which WILL
include spectral data, and which can be imported into the WINDOW Glass Library.)

A new Glass Library records can be created in either the List or Detail view using either the Copy (to copy an
existing record) or New (to create a completely new record) buttons.

The steps below illustrate how to create a user-defined record in the Glass Library by copying an existing
record:

* In the Glass Library List View, copy an existing record by highlighting the record to be copied and
clicking on the Copy button.

File Edit Libraries Record Tools View Help
= L R=ARE | B ¢l: O#F @ @ %
- = Glass Librany [C:AUzers\Public\LBNLYWIHDOW 7 B 7. mdb]
Dretailed Wiew
Calc D tame Froducth ame b atufacturer Source  |Mode| Color| Thickness
Mew mrm
100 BRONZE_3DAT | Generic Bronze Glass Generic IGDE «11.4 & 3124

N 101 | BROMZE Generic Bronze 5 W IGDE
102 CLEAR_Z.DAT Generic IGDE w114 # 2048

Step 2: \

Click on the Copy button to copy the
highlighted record to a new record.

Generic Clear Glass

\Step 1:

Highlight the record to be copied.

Adding a record...

Step 3:

WINDOWS will automatically assign a unique sequential \

ID for the new record. This ID can be changed as long as
it is unique. Click the OK button to add the record. ID for new record: | ENDE

[ Ovenwrite existing records

Information @
When the record is copied, WINDOW will display a

message indicating that there it no detailed spectral data The copied recard will not include detailed spectral data, which may
rezult i incorect results for optical properties such ag SHGC and
TWIS. Custam layers with detailed spectral data can be created in
Optics and imparted inta the *Window Library.

Figure 9-23. Select the record to copy an existing record to make a new entry, and click the Copy button.
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9.9.

Creating a User-Defined Glass Layer

9. Glass Library

Figure 9-24. The new record will have the same values for all the fields as the record it was copied from, except that Source = User.

This will create a record where the fields are not protected, and can be edited. All the values from the

copied record will be created, except:
o Source: Will be set to “User”

o Type: Will be set to “Unknown”

File Edit Libraries Record Tools View Help

O# 7 @a’%| %

= b | =N 2 | H & 0 :
- - Glazz Libran [T zershPublichLBHLSWIMDOWY . B mdb]
Detailed Wiew
Calc 0 MName ProductMame
Mew
101 BROMZE_E.DAT | Generic Bronze Glass
102 CLEAR_3.DAT Generc Clear Glazs
103 CLEAR_GDAT | Generic Clear Glass
Eind 104 GRAY_3DAT Generic Grey Glazs
I} - 105 THIN_OB.DAT Generic thin glazs 0.6 mm

106 THIN_O7B.0AT Generic thin glass 0.75 mm
107 THIN_11.0AT Gernernic thin glazz 1.1 mm
Advanced... 110 BROMZE_E.DAT | Generic Bronze Glass

M anufacturer

Generic
Generic
Generic
Generic
Generic
Generic
Generic

Generic

Source

IGDE +11.4
IGDE +11.4
IGDE +11.4
IGDE +11.4
IGDE v54.0
IGDE v54.0
IGDE v54.0

Uzer

tode| Color| Thickness

mm
5.740
1048
5715
3124
0.600
0.750
1.100
5740

H = = &

The new record that was copied from BRONZE_6.DAT has identical data in

all the fields except for the Source, which will be set to “User”.
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9. Glass Library

9.9. Creating a User-Defined Glass Layer

* C(Click on the Detailed View button to edit the glazing layer information as needed, including the Name.

= Save the record using the Save button.

File Edit Libraries Record Tools Wiew Help

Trans, Front [Tzoll: 0485
Trans, Back [Tsol2): 0.486
Reflect., Front [Rsall): 0.053

Iipdate IGDE Reflect., Back (Rsol2): 0.053

Vigible
Trang, Frant [Twis): 0533

Tranz, Back [Twviz2): 0533
Reflect., Frant [Rwiz1]): 0.056
Reflect., Back [Rvis2]: 0.056

IR
Trans [Tir: 0.000

Ermis.. Front [Emiz1) 0.840
Emiz., Back [Emiz2) 0.840

Calor: l:l

[ Diffuzing

Spectral data

= e == LT T == LA
—— Glazs Libram
List )
ID# 110 Thickness: 57 mm
Optica 5
Mame: BROMZE_E.DAT
Mew -
Product Mame:  Generic Bronze Glass
l&] Manufacturer.  Generic
Delete
Type: Hnknown
Save
Comductivity: 1.000 w/m-k,
Solar

/

Edit the fields in the new record with
the desired optical properties.

Notice that Type is set to “Unknown”.

Keep in mind that because this is a
user defined record made in
WINDOW, it will not have the detailed
spectal data that would be available
from a layer imported from the IGDB
or created in the Optics program and
imported into this library.

Figure 9-25. In the Detail View, the values for the copied record can be edited as needed.
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10. Gap Library

10.1. Overview

The Gap Library is used to define gas and gap records that can be used when defining a glazing system in the
Glazing System Library. The gap library can be used to define single pure gases, as well as gas mixures, and
vacuum. The database that is installed with WINDOW has a standard set of default gaps for pure gases that
are protected from editing.

10.2. Gas Library List View
The List View shows all the records in the Gas Library.

File Edit Libraries Record Tools View Help
| = TEE B olen: O+ 2 @%|®

Detailed View

Cale |n] Mame Type | Conductivity Wiscosity Cp Denszity Frandil | Conductance Comment
Jikagk ka/m3d

T

Gap Library [C:4U sershPublichLEMLWWINDOW Y Bw? mdb)

Mew W ka/m-z

0.024069 0.000017 1006.10:

2 Argon Pure 0016349 0000021 521928528 1782282 06704

3 Kupton Fule  (O0DBEE4 0000023 248090698 3738740 0677
Find 4 Henon Pure 0005160 0000021 158339706 5857955 (6542
D - £ Air(5%)/ Argon (95%) Mix Mix 0.016704 0000021 533729126 1.757792 0673
7 Air(12%)/ Argon [223%) £ Krypton (B8 Mix 0.011490 0000023 222703308 3014770 06403

g Air(5%) / Kiypton (957%) Mix Mix 0.009191 0000023 261636230 3616428 (.6R40

q i (10%) 7 degon (90%) Mix e 0.017063 0000021 558032715 1733303 06758
B e —1 100 Air- ENE73 Pure 0024169 0000017 1002000000 1292438 07138
101 Argon - ENE?3 Pure 0016345 0000021 519000000 1782282  (EE74

102 Krypton - ENET3 Pure 0008707 0000023 245000000  3.738740 (0557

103 *enon - ENE73 Pure 0005119 0000022 161.000000  5.857955 06771

104 Air (5%) / Argon (35%) Mix - ENET3 | Mix 0.016705 0000021 536977966 1.757792 (06700
105 Air(12%) / Argon (22%) / Krypton (6§ Mix 0.011531 0000023 319890283  3.014770 0629
106 Air [5%) / Krypton (35%) Mix - ENE73 Mix 0.009237 0000023 258634674 3616428 06489
107 Air (10%] / Argan (30%) Mix - ENB73| Mix 0.017068 0000021 555463939 1733303 06726

200 COZ Pure 0014567 0.00007 4 827.73413 1.963508 0.7808
am M2 Pure 0023969 0.000017  1040.734678  1.250113 0.7207
202 SF6 Pure 0013000 0.000074 418.600006 6.518257 0.4567
203 Helium Pure 0145171 0.000019  5197.000000  0.178460 0.6E45
204 Mean Pure 004546 0.000029  1030.000000  0.900331 0.6EE2
205 Oetafluarpropane Pure 0010685 0.000011 762.015320 0.303474 0.8140
a00  Wacuum-air P=0.007 [pr-1.5 ps-30) | Pure 0106787

Figure 10-1. Gas Library, List View.

10.2.1. Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed View  Used to access the detailed view of the record, where the input values can be edited.

Calc Not used in the Gap Library. Grayed out.
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10.2. Gas Library List View 10. Gap Library

New

Copy

Delete

Find

Import

Export

Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values)
into a new record.

Used to delete the highlighted record(s). The program allows deleting even
protected records, which have a gray background.

Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Advanced: Used to access a more advanced method of searching the list

Find @
[ Match entire cell text Direction Cancel

[ Match case " Up  Down

Used to import records from various sources.

Import 25

Format |W’INDDW Databasze j

Import database |E:'~.Users\F‘uinc'\LBNL'\WINDDW’?.S\CEIIShe Browse

v Awvoid creating duplicate records in export databasze by gearching
for identical recards

QK. Cancel |

Format: Select from one of the following database formats

= WINDOW database: Import from another WINDOW database

Import Database: If the format is set to “WINDOW database” this option appears,
allowing the user to select the desired WINDOW database to import records from.

Avoid Creating Duplicate records ... : A checkbox, which when checked, will cause
the program to ask for new IDs if the IDs of the imported records conflict with
existing records in the Library.

Used to export records from this database into either an existing WINDOW
database, or a new WINDOW database.

10-2
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10. Gap Library 10.2. Gas Library List View

Export @

Ewpont:
* Selected record(s)
" Al records

Format [WINDOW Database =l

Enport |I::'\Users'\rdmitchell'\DDwnloads'\WINDDW\r'\a Browse MNew

v Avoid creating duplicate recaords in export database by searching
for identical records

ak. | Cancel |

Export: Radio buttons that allow export of selected (highlighted in the List) or all
records

Format: The export format options are

=  WINDOW database: This option causes an Export field to be displayed which
allows Browsing to an existing database to export the records into, or a New
database to export the records into.

® Comma separated value (CSV): Selecting this option and clicking the OK button
opens a Save As window which allows the user to specify the name of the CSV
file and the directory location.

Avoid Creating Duplicate records ... : A checkbox, which when checked, will cause
the program to ask for new IDs if the IDs of the imported records conflict with
existing records in the Library.

Report Allows creating a report containing a list of the records in the Glass Library.
Repor =
Report type: |Librar_|,- Ligt J

Generate report far;

" Selected record(z)
+ &l records

Teut file options
I Use default column widths
v ‘wrap colurmns

W Presiew

] | Cancel |

Report Type: There is only one option, which is a Library List

Generate report for: Radio buttons which specify whether the report will contain
only the selected (highlighted) records or all the records in the Library
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10.2. Gas Library List View

10. Gap Library

Print

Text file options:

Use default column widths: this option causes long names to be truncated

Wrap columns: this option allows long names to be wrapped to another line or
lines

Preview: check this box shows a preview of the report before it is saved or printed

Save | Friit Cloze
[ID Hame Type Conductivity Vi=co=sity Cp
Btush-ft-F lbrft-= Btu-1b-F

1 Air Pure 0.013907 0.ooo0ll 0. 240304

2 Argon Pure 0.00944¢6 0.000014 0.124660

K] Erypton Pure 0. 005006 0.o00o01s 0. 059255

4 Henon Pure 0.ooz29s1 0.o0o014 0.0378149

& Alr (5%) ~ Argon (95 Mix 0.009651 0.000014 0.125912
X1 Mi=

7 Air (12%) ~ Argon (2 Hiz 0. 00sR39 0.00o01s 0.077076
2%) ~ Krypton (66X)

a Alr {5%) ~ Krypton { Mix 0.005310 0.000015 0.062491
955 Mix

9 Air (10%) ~ Argon (9 Mix 0.0093549 0.o0o014 0.133284
0x) Mix

Used to print a report which contains a list of all the records in the library.

10.2.2. Column Headings

The List view contains columns with selected results (from the Detail view) for each record, as described

below.
ID The unique ID associated with each record.
Name The name of the gap record.
Type This field indicates one of two gap types:
®  Pure: a pure gas
®  Mix: a mixture of gasses
Conductivity ~ Conductivity of the gas defined for this gap. Units: W/m-K (SI); Btu/h-ft-°F (IP)
Viscosity Viscosity of the gas defined for this gap. Units: kg/m-s (SI); Ib/ft-s (IP)
Cp Specific heat of the gas defined for this gap. Units: J/kg-°K (SI); Btu/1b-°F (IP)
Density Density of the gas defined for this gap. Units: kg/m3 (SI); Ib/ft3 (IP)
Prandtl Prandtl number of the gas defined for this gap. Unitless.
Conductance Conductance of layer. Units: W/m?-K (SI); Btu/h-ft>-°F (IP)
Comment Comment that can be entered by the user.
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10. Gap Library

10.3. Gas Library Detail View

10.3. Gas Library Detail View

The Detail View shows details of individual gasses in the Gas Library. WINDOWS is shipped with several
“protected” gas records, but it is also possible to create user defined records.

TR Gap Library
T 1D #: 1
MHew
- Marme:  Air
| Copy |
@ Gaz Misture
IE Malecular \Weight: 28.970

Conductivity Coefficients
A 0.00287300 ' /m-k

B 0.00007760 W /m-K2

E 0.00000000 W /m-K3
Yizoosity Coefficients

A 0.00000372 ka/m-s

B 0.00000005  kgsm-s-4

E 0.00000000 kg/m-s-K2
Specific Heat Coeffizients

A 1002.73693951 JkgK

B 0.01232400 J/kg-k2

E 0.00000000 J/kg-k3

Conment:

Protected

Pressure:

Propertiez at 5STP

Conductivity
Wiscozity
Specific Heat
Denzity
Frandtl

Wacuum

101325.00 Pa

0024063 wiim-K
0.000017  koglmes
1006.1032 J kg
1.292498  kg/m3
07197

Froperty Calculator

Figure 10-2. Gas Library, Detail View for a single gas protected (default) record.

The following describes the fields for the records in the Gap Library.

10.3.1. Buttons

The buttons on the left hand side of the List View have the following functions:

List
New

Copy

Delete

Used to access the List view of the library.

Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values)

into a new record.

Used to delete the highlighted record(s). The program allows deleting even
protected records, which have a gray background.
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10.3. Gas Library Detail View 10. Gap Library

10.3.2. Field Descriptions

General Information

The upper section of the Gap Library Detail view contains basic information about the gap. There are
two checkboxes, both of which change the input values on the rest of the Gap Library Detail view
(see detailed descriptions in the following sections):

Gas Mixture: Check this box to define a gap with more than one gas in it

Vacuum: Check this box to define an evacuated gap that would be used in a vacuum glazing

system.
Gap Library
ID#: 1
Mamne: Air
[Gas Misture Wacuum
tolecular 'Weight; 28.970 Prezsure: 101325.00 Pa
ID Unique ID number associated with each gap record. The ID is automatically assigned
when a record is added in the List View, but can be changed by the user at that time
as long as the ID is unique.
Name The name of the gap layer. The name is input by the user for user-created records.

Gas Mixture A checkbox to indicate if the record defines a single pure gas (unchecked) or a gas
mixture (checked).

If the Gas Mixture box is checked, the screen changes. Add and Delete buttons
appear and a small table showing the list of gasses is displayed. Also, the Vacuum
checkbox disappears, indicating that gaps designed for vacuum glazing systems can
only have pure gases, not mixtures. Additionally, the Pressure value also disappears
for gas mixtures.
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10. Gap Library

10.3. Gas Library Detail View

Gap Library

ID#: 6

Marmne: Air (5% / Argon [95%) Mix

| Gas Mixture Add
Malecular Weight: 146100
1D | Mame Percent

Gap1 1 Air RO%
Gap 2 2 fhrgon 9505

Delete

Properties at STP
Conductivity

Wiscosity

Specific Heat

Drenzity
Prandt

0016704 wiim-K
0000021 kgim-s
53972912 J/kgk
1757732 kg/m3
0673

Property Calculator |

Add: Click this button to add another gas to the mixture definition. A dialog box
appears which allows selection of a pure gas and input of the percentage of that gas

for this gas mixture

Gas Mixture

b iture:
Percentage

[l

Gag to add | Faypton

[ ok

| |

Cancel

Delete: Highlight the row in the gas mixture list and click the Delete button to delete

that row

As more gases are added to the mixture, the gas mixture list is updated

Gap 1
Gap 2
Gap 3

ID | Mame
1 Air

2 Argon
3 Kmypton

Percent

12.0%
22.0%
BE.0%

After a row in the gas mixture list has been added, the Percent value can be changed
in the table by double clicking on the percentage value, typing a new value, and

pressing the Enter key.

Adding new gases to the mixture, or changing their percentage, will cause the
program to automatically recalculate the values in the Properties at STP box.

WINDOW 7 User Manual

March 2019

10-7



10.3. Gas Library Detail View 10. Gap Library

Vacuum

Froperties at STP
Conductivity  0.024063  wim-K
Yiscosity  0.000017  kgéme-s
Specific Heat 10061032 JAkgk
Density  1.292438  kg/m3
Prandtl 0.7157

| Proparty Caloulatar |

The Vacuum checkbox is used to define the properties of a gap represents an
evacuated cavity. When this box is checked, the input values for the gap change
substantially, as shown below.

The Conductivity, Viscosity and Specific Heat Coefficients are no longer displayed,
and the Properties at STP box changes to Properties at Vacuum. In addition a few
new fields are added, which are explained below.

Gap Library

1D #: 300
Mame: Wacuum-air P=0.007 [pr-1.5 pe-30)

Wacuum
Malecular Weight: 28.970 Prezsure: 013332 Pa 0.00700 Tor
Specific heat ratio: 1.400  Fillar Definition: |1 1.5 radius -- 30 spacing = | El

Fap Properties at acuum
Conductance 0106787 WwW/m2-K

The fields used when defining a vacuum gap are:
Molecular Weight: The molecular weight of gas that is evacuated from the cavity.

Pressure: This is the vacuum pressure, either entered as Pascals (SI)/psi (IP) or Torr.
Changing one input box will cause the other value to change.

Pressure: 013332 Pa 0007100 Torr

Specific heat ratio: This is ratio of the heat capacity at constant pressure (Cp) to heat
capacity at constant volume (Cy).

Pillar Definition: The Pillar Definition field is a pulldown list of user-defined pillar
geometries that are used to define the pillars separating the layers in an evacuated
glazing system. The double arrow button to the right of the pulldown list opens the
following dialog box for the currently selected Pillar Definition in the pulldown list.
This dialog box allows pillars to be defined and added to the pull down list.

10-8
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10. Gap Library 10.3. Gas Library Detail View

Gap Pillar Definition =

m: |1 Manufacturer:  Generic

Mame: 1.5radius — 30 sp

Comment:
Type: Circular -
Radius; 0.200 mm
Spacng: 30.000 mm
Mew I I Delete I I Save J [ K l [ Cancel I

ID: An automatically generated ID number for each pillar definition.

Manufacturer: The manufacturer of the pillar or the vacuum product, input
by the user.

Name: The name of the pillar, which is what will be displayed in the
pulldown list in the Gap Library List view.

Type: A pulldown list of pillar types, which currently only includes the
option of Circular, for circular pillars in the evacuated cavity.

Radius: The radius of the pillar. Units: mm (SI); inches (IP)

Spacing: The spacing of the pillars, assuming they are equally spaced in all
directions. Units: mm (SI); inches (IP)

Comment: A comment that can be input by the user

Gap Properties at Vacuum, Conductance: The conductance of the gap at vacuum.

Molecular Molecular weight of the gas
Weight
Pressure Pressure of the gas. Units: Pa (SI); psi (IP)

Conductivity Coefficients

The conductivity calculation is based on the following formula from ISO 15099:
Cond=A + B*T + C*T?
Where T = Temperature in degrees Kelvin

WINDOW has input values for each of the coefficients in that formula:

A Coefficient A for Conductivity from ISO 15099
Units: W/m-K (SI); Btu/h-ft-°F (IP)
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10.3. Gas Library Detail View

10. Gap Library

Coefficient B for Conductivity from ISO 15099
Units: W/m-K2 (SI); Btu/h-ft-°F2 (IP)

Coefficient C for Conductivity from ISO 15099
Units: W/m-K3 (SI); Btu/h-ft-°F3 (IP)

Viscosity Coefficients

The viscosity calculation is based on the following formula from ISO 15099:

Viscosity = A + B*T + C*T?

Where T = Temperature in degrees Kelvin

WINDOW has input values for each of the coefficients in that formula:

A

Coefficient A for Viscosity from ISO 15099
Units: g/me-s (SI); Ib-s/ft? (IP)

Coefficient B for Viscosity from ISO 15099
Units: g/m-s-K; (SI); Ib-s/{t2-°F (IP)

Coefficient C for Viscosity from ISO 15099
Units: g/m-s-K2; (SI); 1b-s/ ft2-°F2 (IP)

Specific Heat Coefficients

The specific heat calculation is based on the following formula from ISO 15099:

Specific Heat = A + B*T + C*T2

Where T = Temperature in degrees Kelvin

WINDOW has input values for each of the coefficients in that formula:

A Coefficient A for Specific Heat from ISO 15099
Units: Kj/kg-K (SI); Btu/1b-°F (IP)

B Coefficient B for Specific Heat from ISO 15099
Units: Kj/kg-K2 (SI); Btu/1b-°F2 (IP)

C Coefficient C for Specific Heat from ISO 15099
Units: Kj/kg-K3 (SI); Btu/1b-°F (IP)

Properties at STP

Gas properties at Standard Temperature and Pressure. Temperature = 0 C, Pressure = 101.3 kPa

Conductivity

Viscosity

Conductivity of the gas, based on the Conductivity Coefficients and formula above.

Units: W/m-K (SI); Btu/h-ft-°F (IP)

Viscosity of the gas, based on the Viscosity Coefficients and formula above. Units:
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10. Gap Library 10.3. Gas Library Detail View

g/m-s (SI); Ib-s/ft2 (IP)

Specific Heat  Specific heat of the gas, based on the Specific Heat Coefficients and formula above.
Units: kJ/kg-K (SI); Btu/1b-°F (IP)

Density Density of the gas. Units: kg/m?3 (SI); 1b-ft3 (IP)

Prandtl number (ratio of momentum diffusivity to thermal diffusivity) of the gas.
Prandtl .

Unitless
Property Clicking this button allows calculation of the Gas properties at values other than
Calculator standard temperature and pressure. Property calculator for values at different
button pressures and temperatures other than the standard values.

After clicking this button, a new dialog box appears, which allows input of a
Temperature and Pressure.

Gas Property Calculator @

Propertiez at STP
Temperature (000000

Conductivity [0.024063  w/m-k,

Vigoosity (0.000017  kgdmes
Specific Heat |1006.1032 J/kgK

Freszure 10100000 kFPa

Conductivity |0.024 Wik

Dengity [1.292438  kg/m3
Yiscosity 0.000 kodmez

Pranddl |0.7137

Specific Heat 1006103 J/kgk
Property Calculator I Dersin |'|37 kadma
Prandd {0.720

Cloze
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10.4. Gas Mixtures 10. Gap Library

10.4. Gas Mixtures
To create a record that has a mixture of gasses, follow these steps:
* Make a new record by using the Copy or New button (either a single gas record or a mixture).

* Double click on the newly created record, or highlight it and click on the Detailed View button, to access
the Detailed View

= Click on the Mixture checkbox if the gas is not already a mixture.

* Click on the Add button to add a new gas and the Gas Mixture dialog box will be displayed. Select the
gas from the pulldown list and type in the gas percentage. A new line will appear in the gas mixtures
section.

= Use the Add and/or Delete buttons create the desired gas mixture.
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10. Gap Library 10.4. Gas Mixtures
Step 1: = HIE Baolell: O# 7 @k 78
Make a new record using Detailed View Gap Library [C:WUzers\Public \LBHLYWAINDOW Y By mdb)
either the Copy button to
copy an existing record D MName Tvpe | Conductivity Yigcozity Cp
or then New button to i* New ik kafmes ik
create a new record 5
Na 1 i Fure  0.024069 0.000017  1006.103271
based on a default Copy
record 2 Augon Fure 0016349 0.000021  521.928528
Delste 3 Krypton Fure 0008664 0.000023 248090598
In this example, record Firnd 4 ¥enon Pure 0005160 0000021  158.339706
ID 1, Air, was copied toa |1y - B Ait[5%]/ Argon (35%) Mix Mk 006704 0000021 533729126
new record with D10 7 Ai(12%)/ Argon (22%]/ Kiypton (B6%] |Mix 0011450 0000023 322703308
E g Air[5%) / Kiypton (95%) Mix Mix 0.009191 0.000023  261.636230
Advancei L 9 Air[10%] / Argon [30%] Mix Mix 0.01 7053 0.000021  558.032715

26 records found 0024069 | 0000017 m
Import | | |
Gap Librany
_— > List
Step 2:
o #: [10

Go to the Detailed View of the
newly created record.

Save

Step 3:

Change the
name of the new
record.

/|

Step 4:

Click the Gas Mixture box so /
that a checkmark appears.

Copy
Lelete

M ame: |><enu:|n b

v Gas Mixture Add
td olecular Weight: 28970
1D | Mame Percant

[ Dckte |

Properties at STP
0005160 Wik

0000021 kg/mes

Coonductivity

Wizoosity

Specific Heat |158.33970 ) koK
Density 2928977 kg/m3
Prandtl |0.6542

Broperty Calculator |

Step 5: Click the Add Button, and the Gas Mixtures di\alog box appears.

Gap Library

1D #: 10

Mame; |.-’-‘«ir

¥ Gas Mixture

1D | Marme

Step 7: 4 Henon

—P Gapl

A new line will appear
with the added gas.
Continue to add gases
as necessary.

Delete

Molecular Wweight: 28.970

Percent
B0.0%

E les at STP
Conductivity
Wiscozity
Specific Heat
Denszity

Frandtl

v |
Gas Mixture i
Gaz to add |><ennn j
Misture 50 -1
Percentage |
Cancel |
\,

0.024089  wi/mF

IW kagdmez
[1006.1032 J kg
lm kgdm3

Property Calculator |

Step 6:

Select the gas from the
pulldown and type in the
mixture percentage, then click
the OK button.

Figure 10-3. Steps to create a new gap that contains a gas mixture.
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10.5. Vacuum Cavities 10. Gap Library

10.5. Vacuum Cavities

WINDOW can model glazing systems with evacuated cavities, referred to as “vacuum glazing systems”. The
first step in modeling this product is to define a gap in the Gap Library that represents the evacuated cavity in
the glazing system. Then that gap record can be used when creating the vacuum glazing system (in the
Glazing System Library) rather than a standard gap layer, and WINDOW will calculate the thermal
characteristics of the glazing system with that vacuum cavity.

Here are the steps for creating the evacuated cavity record in the Gap Library. (See the detailed definitions for
all the fields in the beginning section of this chapter).

* Make a new record by using the Copy or New button (a single gas record is best, as vacuum cavities
must be composed of pure gases, rather than gas mixtures).

= Double click on the newly created record, or highlight it and click on the Detailed View button, to access
the Detailed View

* Change the Name of the record to reflect what is being modeled.
»  (Click on the Vacuum checkbox. This will cause the input values to change significantly.
* Enter the appropriate values for

* Molecular weight

* Pressure: Specified in one of two unit systems, either Pascal/ psi or Torr units

= Specific heat ratio

= Pillar definition: this is user defined based on the size and spacing of circular pillars in the evacuated
cavity that keep the two layers on either side of the cavity from collapsing.

* The Properties at Vacuum value, which is not editable, will be updated automatically by the program
based on the values input.
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10. Gap Library

10.5. Vacuum Cavities

Step 1: File Edit Libraries Record Tools View Help
' = H : Balel; O# ;7 @% 2K
Make a new record
using either the Copy Detaled Vi Gap Librany [C:AUzersPublic \LBMLWINDOWT By mdb)
Letales (=)
button to copy an
existing record or then D M ame Type | Conductivity ‘Wigcosity Cp
New button to createa sk kgfmes Jkak
new record based on a :
default record 1 A Pure 0024069 0.000017 100E.103271
’ 2 Argon Pure 0016349 0.000021 521.9285248
In this example, record 3 Knpton Pure 0009654 0000023  248.090698
ID 1, Air, was c0_pled to 4 Henon Fue  0.005160 0000021 158339706
a new record with ID 10 § i [5%) / drgon (35%) Mix Mic  DOIETO4 0000021 53729126
7 Air(12%) / Argon [22%] / Kiypton [BE%) | Mix 0.0114490 0000023 322703308
8 Air(5%] / Kppton [95%) Mix Mix Q.00 0.000023 2B1.626230
Advanced... 9 Air(10%) / Argon [30%) Mix Mic 007052 0000021 ERS.032715
26 records found. ’ Air 0.024063 0.000017 | 1008
Step 2: Gap Library
Go to the Detailed View of —p D #:|304

the newly created record. Marme: [Wacuum

¥ Vacuum /

| Step 4:

Click the Vacuum

Step 3: box so that a
/ tolecular Weight: 28.970 Fressure: | 013332 Pa | 000100 Torr heck K
Change the name of the checkmar
new record. Specific heat ratio; 7.400  Pillar Definition, | e e« | > appears.
/ Gap Propefties at Yacuum
Step 5: Z Condyctance |0106787  wi/m2-K

Input appropriate values for

e  Molecular weight

Step 6:

e Pressure (Pa/psi or Torr)

Select an existing choice from the Pillar Definition pulldown list, or click on the

J double arrow button to open the Gap Pillare Definition dialog box.

Specific Heat Ratio

Gap Pillar Definition 23]
Step 7: D: |2 Manufacturer:
In the Gap Pillar Definition dialog box, it is Name: ’m
possible to create a new pillar definition, edit Comment:
an existing definition, or delete the currently Type: | Circular <
selected definition. Fill out the input values as Radius: |1 mm
needed to properly define the pillars in the
vacuum gap, and click the Save button Spadng: |20 ]

New | Delete | Save Cancel

Figure 10-4. Steps to create a vacuum gap.
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11. Frame Library

11.1. Frame Library

The Frame Library consists of frame elements (such as headers, jambs, sills, and meeting rails) and their
associated frame and edge-of-glass properties for use in constructing a whole product in the Window
Library.

11.1.1. Frame Library Detail View

The Frame Library Detail View shows all the data for an individual record.

File Edit Libraries Record Tools View Help

=L & B [E-= 4 4 » M| H ¢l: O# & @ %
Frarme Library
List
1D #: 7
Therm -
— Mame:  zample-zill THH
MHew
E— Source: | Therm v| Type: |Si|| v|
Capy : -
— Filename: A5 ampleshzample-sill. THM Browse
| Delte | UVALUES
Save Frame; 2014083 ‘wW/m2-K

Edge Carrelation:

Edge of Glass: 2 33R96E  W/m2-K

GLAZIMG SYSTEM
wfidth: 25,933 mm

Center of Glass U-value: 1934666 W/m2-E

FRAME
Frojected Frame Dimengion; 42875 mm
taterial Abs:  0.300000
Color: [

Wetted Length: BE.232  mm

Cormment:

Condenzation Resistance based on Therm CR zimulation
@30%AH | @50%RH | @70%RAH | Oweral

Frame : 0.004: 0.024 0.063 37.0

Edge 0.0z2a 0.201 0322 I
*Theze CR numbers are bazed on To and Ti az defined in the W]

Pratected

Figure 11-1. Frame Library, Detail View.
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11.1.1. Frame Library Detail View 11. Frame Library

The properties defined for each gas entry are listed below:

ID #

Name

Source

Filename

Browse
Button

Type

U-VALUES

Frame

Edge of Glass

Edge
Correlation

The unique ID associated with this record. Default: WINDOW automatically assigns
this number when creating a new record. When making a new record in the List
View, it is possible to change the ID number as long as it is unique.

The name of the frame record. Default: for imported THERM files, WINDOW
automatically sets the name field to the name of the THERM file. In any case, this
name is editable by the user.

The source of the frame information, from the following list:

® Generic: The Generic choice is used when not importing a THERM file. When
this selection is made, the Edge Correlation pulldown becomes enabled.

= ASHRAE/LBL: The ASHRAE/LBNL choice is used for the five protected
records that are shipped with WINDOW for consistency with previous versions
of the program. They are based on the Edge Correlation methodology.

= THERM: The THERM choice is automatically set by WINDOW when a THERM
file is imported into the Frame Library from the List View. This setting will cause
the Edge Correlation pulldown to become disabled.

The THERM file filename, including the path. Type in the value or use the Browse
button to select it. Default: The complete filename of the THERM file if the Import
button was used from the List View.

Use the Browse button to select the THERM file associated with this Frame Library
record.

The type of cross section of the THERM file, based on the Cross Section Type value
specified in the Properties dialog box (accessed from the File/Properties menu) in
the THERM program.

U-factor of the frame, either imported from the THERM file or input by the user if
source is “Generic”.

U-factor of the edge of glass, either imported from the THERM file or input by the
user if source is “Generic”.

Edge correlation for frames with Source set to either “Generic” or “ASHRAE/LBL”.
Correlation choices are:

Edge Correlation Spacer

Number Material
1 Aluminum - ASHRAE Metallic
2 Stainless stell; dual seal
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11. Frame Library

11.1.1. Frame Library Detail View

3 Butyl/Metal (also Fiberglass, Wood,
Glass Edge)

4 Insulated

5 U-edge = U-center-of-glass
(Used when modeling single
glazing)

GLAZING SYSTEM

Width

Center of
Glass U-value

FRAME
Width

Material Abs

Color

Comment

Condenstation
Resistance

Width of the glazing system, either from an imported THERM file or input by the
user. Default: if the record is from an imported THERM file, this is the width of the
glazing system from that file.

U-factor of the center-of-glass, either from an imported THERM file or input by the user.
Default: if the record is from an imported THERM file, this is the U-factor of the glazing
system from that file.

Width of frame (projected frame dimension), which is the width of the fram element
in the plane of the glazing. Default: if the record is from an imported THERM file,
the width is the Frame Length which is displayed in the THERM U-factor dialog box
when a file has results.

Absorptivity of the frame, editable by the user. This value does not come from the
THERM file. Default: 0.500.

Frame color, input by the user. This value does not come from the THERM file. Click
on the color block and a Color dialog box will appear, where the desired color can be
selected.

Comment about the frame, input by the user. Default: blank

Condensation index of the frame components, if the record was imported from a
THERM file. The Condensation Resistance values are not calculated in THERM for
vertical models, such as Jambs and Vertical Meeting Rails. When the THERM file is
imported into the WINDOW Frame Library, the U-factor results (rather than the CR
Results) are displayed in this CR section).

Condenzation Resistance bazed on Therm L -factar simulation
@30%RH | @E0%RH | @70%RH | Owerall

Frame : 0.002: 0.020 0.0w3 96.6

Edge 0z 0133 0264 8E.2

*Theze CR numbers are based on To and Ti az defined in the (M
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11.1.1. Frame Library Detail View

11. Frame Library

Condengation Resistance bazed on Therm CH simulation

Frame
Edoe

@30%RH | @B0%RH | @70%RH
Pon024
0.208

0.030
0.326

Overall

381
20.9

*These CR numberz are bazed on Ta and Ti as defined in the (M|

The Condensation Index values are:

= @30% RH, @50%RH, @70% RH: the S components of the Condensation Index
equation for each of the three relative humidity (RH) points in the NFRC 500:
Procedure for Determining Fenestration Product Condensation Index document
for the Frame and Edge components of the THERM file.

®  Overall: the overall CI value calculated from the intermediate relative humidity
values, for the Frame and Edge components of the THERM file, based on the
formula in the the NFRC 500: Procedure for Determining Fenestration Product

Condensation Index document.

Condenzation Index
@INERH | @50ERH | @F0ERH | Oweral
Frame 0.658; 0747 0,786 269
Edge 0,045 0244 0,361 8.3

Figure 11-2. Condensation Index details on Frame Library record.
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11. Frame Library 11.1.2. Frame Library list View

11.1.2. Frame Library list View
The Frame Library List View shows all the records in the library.

File Edit Libraries Record Tools WView Help
@ b | | & | E 2 |H ®N: O# 7 @ | ®
- - Frame Library [C:\U sers\PublichLBRLNWINDOW 7. Blan 7. mdb)
Detailed Wisw
Update Frame Edge Edge Glazing
L] D Mame Source | Type Uvalue Uwalue | Conelation | Thickness Fid Abs | Color
MHew WK | wWm2-k mm
Al wibreak ASHRAE 5 580 Class] 090 i
7S T N I 7 A
2 Alflush ASHRAE N/A 3970 N/ Classl N/t E |
3 Wood ASHRAE N/ 2.270 N/ Classl N os0 [
Find 4 Vinyl ASHRAE N/, 1.700 N/ Classl N 050 [
5 sample-head. THM Them  Head 2007 2350  Né& 265 0z [
f  sample-jamb. THM Them  Jamb 1995 2383 N %5 030 O
7 sample-sil. THM Them il 2000 2344 Nz 265 030
7 records found.

Impart
Expart

Report

Frint

Figure 11-3. Frame Library, List View.

The buttons on the left hand side of the List View have the following functions:

Detailed goes to the detailed view of the record, where the input values can be edited.

View

New Used to make a new record, based on a default record.

Copy Used to copy an existing record (including name and all associated input values) into

a new record.

Delete Used to delete the highlighted record(s).

Find Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Advanced Used to access a more advanced method of searching the list

Import Used to import THERM files into the Frame Library.

Export Used to create a comma-separated text file of library records, which can be imported

into a spreadsheet or database program.
Report Currently disabled.

Print Used to print a report which contains a list of all the records in the library.
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11.1.2. Frame Library list View 11. Frame Library

11.1.3. Importing THERM files

The THERM program is used to generate frame (and divider) profiles which can then be imported into the
WINDOWS Frame Library, and then referenced in the Window Library.

There are two different methods for importing a THERM file into the Frame Library:
*  From the Frame Library List View, use the Import button to select a THERM file.

*  From the Frame Library Detail View, use the Browse button to select a THERM file to be associated with
the current frame record.
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11. Frame Library 11.1.2. Frame Library list View

File Edit Libraries Record Tools View Help
bl b BB S B L4 W Baell: O#7 @57

Frame Library [C:4UsershPublichLBHLWWND DWW Phan? . mdb]

D etailed View
|Jndak Frame Edge Edge Glazing
— ID Narne Source | Type Lnalue walue | Comelation | Thickness Ptd Abs | Color
= Wim2E | WK i mm
1 Alw/break ASHRAE NAia 5.680 M#s Class! My 57.2 0.90
Copy —
2 Alfush ASHRAE N/ 3,970 M/ Class] we 572 o030 [
Delete 3 Wood ASHRAE /& 2270 N Classt nea 698 o090 [

Wiyl

EENEN

T

Advanced...

4 recaords found,

Import
— Step 1:
Click on the Import button.

Export Farmnat l Therm file hd

Riport Step 2:

Print Set Format to Therm file.

Avoid creating duplicate records in export database by searching
for identical records =

Step 3: i
Select one or more THERM files from the
Open dialog box.

Ok, ] [ Canicel

. ¥ Computer » O5(C) » Users » Public » LENL » WINDOWTZ.7 » Samples
4 Mew folder
MName Date modified Type Size
| | sample-head. THM 1/29/2019 6:29 PM THM File 309 KB|
| | sample-sil. THM 1/29/2019 6:29 PM THM File 225 KB|
Adding a record... | sample-jamb.THM 1/29/2019 6:20 PM  THM File 126 KB |
C:\Users\PublichLBNLYINDOW? 745 amp
lezhsample-head THM Step 4:
WINDOW will automatically assign an ID
e for the new record (or you can type in
N (= . .
ID for new record: the ID, as long as the number is unique).
Aum etz (0 oy el 3r=ae s File Edit Libraries Record Tools \View Help
Overwrite existing recaords Y ) —_ - :
[ b b | B RSB 2 14 4 b b o ® 00 0 2 @ft
- - Frame Library [C:5\Users\PublicsLEMLYWIND 0w 7 7w mdbl]
Detailed Wiew
|Jpdat Frame Edge
Step 5: IRl D Marne Source | Type Uwalue Uvalue
: . W2 | Wm2E
WINDOW will create a new [NL] o il
record, with the Name field set to d
. 2 Alflush ASHRAE Mia 3970 M
the THERM filename.
| | Delste | 3 ‘wood ASHRAE N/ 2270 N,
e 4 Wingl ASHRAE Mia 1.700 M A,
Ip ~[T» | 5 sample-head THM Therm  Head 2024 2345
F  sample-jamb. THM Therm  Jamb 1.841 2357
7 sample-sil. THM Them  Sil 204 2337
Figure 11-4. Use the Import button to create Frame Library records from THERM files.
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11.1.2. Frame Library list View

11. Frame Library

In order to make change to the newly imported THERM file, click on the Detailed View button and change

the input values as needed.

Note: In order for the CI (Condensation Index) values to be imported from the THERM file into the WINDOW Frame
Library, it is necessary to check the “Save Simulation Results in THM files” in the THERM program under the
Options/Preerences menu, the Simulation tab.

Step 5:

To edit the newly created Frame
Library record, highlight the record
and either double click, or click on
the Detailed View button.

Step 6:

Edit the Name, Material Abs or
Color fields, or reference another
THERM file if necessary using the
Browse button.

WINDOW keeps the paths for the
THERM files, so the files must be
in these locations for the
calculations to use the THERM
data. Rebrowse to afile if it has
been moved to a different
directory on your computer.

- - Frame Library [C:\U sers\Public\LEMLYWINDOWT. w7 mdb)
Detailed Wiew
Undat Frame Edge Edage Glazing
m D Mame Source Tope Uwalue Uwalue | Comelation | Thickness Pid Abs | Color
Mew W2 | W2 i i
1 Alw/break ASHRAE N/& 5630 N/ Classl s 572 oo [
O
¥ 2 Alflush ASHRAE N/& 3970 N Classl e 572 0o [
3 Wood ASHRAE M 2270 N/ Class] Mo ese 030 [
Find 4 Vinyl ASHRAE MAA 1.700 N/&  Class] NAA g3z 030 [
5 sample-head THM Them Head 2024 2346 N 55 #2903 N
& sampleamb. THH Them  Jamb 1341 2357 N 3 23 03 [l
File Edit Libraries Record Tools View Help
7 records found. - ) — . ..
=L & B B = K 4 b M |H ®0: OH7 @%K|F
Impart
Frarme Library
D# 7
- Mame  sample-sil. THA
Saource: | Therm v] Type: [Sill vl

<

Filename: A% amples\zample-zill. THM

LAALUES
Frame: 20014083 WwWiim2-K
Edge Carrelation:
Edge of Glass: 2 336966 Wi/m2K
GLAZING SvSTEM
it 25933 mm
Center of Glass U-value: 1934665  W/m2-K
FR&ME
i Frame Dimension: 42875 mm
taterial Abs:  0.300000
Color: [
Wetted Length: BE.232  mm

Cormment:

Condenzation Resistance based on Therm CR zimulation

@30%RH | @50%RH | @70%ZRH | Overal
: 0.024 0.063 37.0
Edge 0.028 0.20 0.322 81.6

*Theze CR numbers are bazed on To and Ti az defined in the W]

Pratected

Figure 11-5. Edit the THERM file frame record if neccessary.
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11. Frame Library

11.1.2. Frame Library list View

11.1.4. Condensation Resistance (CR) Calculation

WINDOW includes a feature which calculates the whole product Condensation Resistance (CR) using the
methodology presented in NFRC 500. This process involves importing surface temperatures from THERM

for each frame cross-section.

The CR values from the THERM files are shown in WINDOW in the Condensation Resistance section of the

Frame Library Detailed View.

Results from the THERM file used for
the WINDOW whole product
Condensation Resistance calcultion

Frame Library
|03 7

Mame:  sample-zill THH

Source: | Therm

v| Type: |Sill

i |

Comment;

,' = < <
1 @E0%AH | @70%RH | Owveral
Frame : 0.024 0.063 37.0
Edge 0.028 0.2m 0.322 81.6

Filename: \Samples\sample-sil THM

UAALUES
Frame:  2.014089
Edge Corelation:
Edge of Glazse. 2 336965
GLAZING SY'STEM
‘width: 25,933
Center of Glass U-value:  1.934E66
FRAME
Projected Frame Dimension: 42875
Material Abs:  0.300000
Color: ]
Wetted Length: BE.333

Condengation Resistance bazed on Therm CR simulation

“These CR numbers are based on To and Ti az defined in the INI

Browse

WK

Wl 2K

mm

WK

mm

mm

Figure 11-6. The Condensation Resistance section shows the values from the THERM file.
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12. Divider Library

12.1. Divider Library

The Divider Library is very similar to the Frame Library. The Divider Library has frame and edge-of-glass
properties, which can be input by the user or imported from THERM files, for use in constructing a whole

product in the Window Library.

WINDOW 7 User Manual March 2019 12-1



12.1.1. Divider Library Detail View 12. Divider Library

12.1.1. Divider Library Detail View

The Detail View shows details of individual dividers in the Divider Library

Diivider Library
List
I #: 7
Therm —
— Mame:  Divider. THM
Mew
— Source: | Therm "l Type: |VerticaIDivider v|
Capy :
I:/ Filename: . \THERM?. 7.5 amplesDivider. THh Browse
| Dslets | UVALUES
Save Frame:  1.308324 ‘wW/im2-K

Edge Carrelation:

Edge of Glass: 1607107  wi/m2-K

GLAZING SYSTEM
itk 28426 mm

Center of Glass U-value:  1.480598  ‘W/mZ-K

FRAME
Prajected Frame Dimension: 26400 mm
Material Abs:  0.300000
Color: [
Wetted Length: 25400 mm
Comment:

Condenzation Resistance based on Therm U-factor simulation
@30%RH | @50%RH | @70%RH | Overall

000 0156 346

0.0a0 0113 96.2

Frame |
Edge

*Theze CR numbers are bazed on Tao and Ti az defined in the 1M

Pratected

Figure 12-1. Divider Library, Detail View.

The properties defined for each gas entry are listed below:

ID # The unique ID associated with this record. Default: WINDOW automatically assigns
this number when creating a new record. When making a new record in the List
View, it is possible to change the ID number as long as it is unique.

Name The name of the divider record. Default: for imported THERM files, WINDOW
automatically sets the name field to the name of the THERM file. In any case, this
name is editable by the user.

Source The source of the divider information, from the following list:

® Generic: The Generic choice is used when not importing a THERM file. When
this selection is made, the Edge Correlation pulldown becomes enabled.

= ASHRAE/LBL: The ASHRAE/LBNL choice is used for the protected records
that are shipped with WINDOW for consistency with previous versions of the
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12. Divider Library

12.1.1. Divider Library Detail View

Filename

Browse Button

Type

U-VALUES

Frame

Edge of Glass

Edge
Correlation

GLAZING
SYSTEM

program. They are based on the Edge Correlation methodology.

= THERM: The THERM choice is automatically set by WINDOW when a THERM
file is imported into the Divider Library from the List View. This setting will
cause the Edge Correlation pulldown to become disabled.

The THERM file filename, including the path. Type in the value or use the Browse
button to select it. Default: The complete filename of the THERM file if the Import
button was used from the List View.

Use the Browse button to select the THERM file associated with this Divider Library
record.

The type of cross section of the THERM file, based on the Cross Section Type value
specified in the Properties dialog box (accessed from the File/Properties menu) in
the THERM program, from the following list:

®  Divided: for “true” divided lite dividers

® Suspended: for dividers suspended between the glass layers of the glazing
system

U-factor of the divider, either imported from the THERM file or input by the user if
source is “Generic”.

U-factor of the edge of glass, either imported from the THERM file or input by the
user if source is “Generic”.

Edge correlation for dividers with Source set to either “Generic” or “ASHRAE/LBL".
Correlation choices are:

Edge Correlation Spacer Material
Number
Divided Lights:
1 Aluminum, hollow
2 Butyl, solid, with aluminum backing
3 Wood, solid
4 Insulating material, solid (k=0.012
Btu/hr-ft-°F
Divided Lights:
5 Aluminum, hollow
6 Vinyl, hollow
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12.1.1. Divider Library Detail View 12. Divider Library

Width Width of the glazing system, either from an imported THERM file or input by the
user. Default: if the record is from an imported THERM file, this is the width of the
glazing system from that file.

Center of U-factor of the center-of-glass, either from an imported THERM file or input by the user.
Glass U-value  Default: if the record is from an imported THERM file, this is the U-factor of the glazing
system from that file.

FRAME

Width Width of divider (projected dimension), which is the width of the divider element in
the plane of the glazing. Default: if the record is from an imported THERM file, the
width is the Frame Length which is displayed in the THERM U-factor dialog box
when a file has results.

Material Abs  Absorptivity of the divider, editable by the user. This value does not come from the
THERM file. Default: 0.500.

Color Frame color, input by the user. This value does not come from the THERM file. Click
on the color block and a Color dialog box will appear, where the desired color can be
selected.

Comment Comment about the divider, input by the user. Default: blank.

Condenstation  Condensation index of the divider components, if the record was imported from a
Index THERM file. The Condensation Index values are:

=  @30% RH, @50%RH, @70% RH: the S components of the Condensation
Index equation for each of the three relative humidity (RH) points in the
NEFRC 500: Procedure for Determining Fenestration Product Condensation Index
document for the Frame and Edge components of the THERM file.

= Qverall: the overall CI value calculated from the intermediate relative
humidity values, for the Frame and Edge components of the THERM file,
based on the formula in the the NFRC 500: Procedure for Determining
Fenestration Product Condensation Index document.

Condenzation Resistance based on Therm U-factor simulation
@30%RH | @50%RH | @70%RH | Overal
Frarne 0.0o0 0.006 0156 946
Edge 0.0o0 0.0o0 0113 96.2

*These CR numbers are baged on To and Ti ag defined in the (NI

Figure 12-2. Condensation Index details on Frame Library record.
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12. Divider Library

12.1.1. Divider Library Detail View

12.1.2. Divider Library List View

The List View shows all the records in the Divider Library.

File Edit Libraries Record Tools View Help
@ $ B (B4 H €0 O# 7@ 7
- - Divider Library [C:WMJzsers\Public\LEMLYWIND WY 77 mdb)
Detailed Yiew
Jpdat Edge Edge Glazing
[Fe = D Marne Source | Type Jvalue Uvalae | Conelaton | Thickness | T Abz | Color
MNew Wm2E | WwWim2-K mm mm
Alum/Divided j 159 | oo |
2 BuylDivided ASHRAE M/ N /A Class2 e 153 090 [
3 Wood/Divided ASHRAE Suspende  Ni& N Classd w183 aso
Find 4 Insul/Divided ASHRAE Suspends  M/A N/&  Classd N/ 153 o090 [
5 Alm/Suspended ASHRAE Suspends N4 N/ Class5 wa 180 030 [
§  Vingl/Suspended ASHRAE N/ Nk N/&  Classl e 1e0 030 [
7 Divider.THM Them  WeticalD 1909 TED7 WA x4 /4 030 B
7 records found.
For Help, press F1 Mode: MFRC | SI) CAP| NUM)| SCRL

Figure 12-3. Divider Library, List View.

The buttons on the left hand side of the List View have the following functions:

Detailed
View

New

Copy

Delete

Find

Advanced

Import

Export

Report

Print

goes to the detailed view of the record, where the input values can be edited.

Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into

a new record.

Used to delete the highlighted record(s).

Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Used to access a more advanced method of searching the list

Used to import THERM files into the Divider Library.

Used to create a comma-separated text file of library records, which can be imported
into a spreadsheet or database program.

Currently disabled.

Used to print a report which contains a list of all the records in the library.
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12.1.1. Divider Library Detail View 12. Divider Library

12.1.3. Importing THERM Files

The technique for importing THERM files into the Divider Library is the same as for the Frame Library (see
Section 4.7.3, "Importing THERM Files").

There are two different methods for importing a THERM file into the Divider Library:
*  From the Divider Library List View, use the Import button to select a THERM file.

=  From the Divider Library Detail View, use the Browse button to select a THERM file to be associated with
the current frame record.
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13. Environmental Conditions Library

13.1. Overview

The Environmental Conditions Library contains sets of environmental conditions for the U-factor and Solar
Heat Gain Coefficient (SHGC) calculations. U-factor environmental conditions are typically defined for
winter, night-time conditions while solar heat gain environmental conditions are defined for summer,
daytime conditions.

13.1.1. Environmental Conditions Library Detail View

The Detail View shows details of individual environmental condition records in the Environmental
Conditions Library. One environmental condition record consists of definitions for all four tabs in the
detailed view, which consists of two tabs for U-factor (Inside and Outside) and two tabs for SHGC (Inside
and Outside).

U-factor Inside tab

The U-factor Inside tab of the Environmental Conditions library is used to define the conditions for the U-
factor calculations for the inside surface of the window.

File Edit Libraries Record Tools WView Help
E | $ERB - (E: N4y H O €Nli O @ik ?

Erwironmental Conditions Libram

D #: 1

MNew

=N
[ Dot |
o |

Copy MNarme: MFRC 100-2010

Delete U-factar: Inside | U-factor: Dutside | SHGE: Inside | SHEC: Dutside |

Save
Inzide Air Temperature 2ok

Convection
Maodel: | ASHRAEMFRC Ingide
R adiation
ASHRAEMFRC
Effective Room Temperature 210 C

Effective Room Emissivity  1.000

Fratected

Figure 13-1. Environmental Conditions Library, Detail View, U-factor Inside Tab.
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13.1. Overview

13. Environmental Conditions Library

The input values are the following;:

Inside Air Inside air temperature. Units: C (SI); F (IP)

Temperature

Convection ~ The convection model, which controls what other input values appear in this section,
from the following choices:

Convection Inside Air

Model Coeff Velocity Air Direction

ASHRAE/NFRC Outside User Input User input Choices:
Windward
Leeward

ASHRAE/NFRC Inside N/A N/A N/A

Fixed Convection Coefficient User Input N/A N/A

Fixed Combined Coefficient User Input N/A N/A

Yazdanian-Klems N/A N/A N/A

Kimura User Input User input Choices:
Windward
Leeward

Radiation The radiation model, which controls what other input values appear in this section,

and which is dependent on the input for the Convection model:

Effective Room

Temperature Effective Room
Model Units: C (SI); F (IP) Emissivity
ASHRAE/NFRC Outside User Input User input
ASHRAE/NFRC Inside User Input User input
Fixed Convection Coefficient User Input User input
Fixed Combined Coefficient N/A N/A
Yazdanian-Klems User Input User input
Kimura User Input User input

13-2
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13. Environmental Conditions Library

13.1. Overview

U-factor Outside tab

The U-factor Inside tab of the Environmental Conditions library is used to define the conditions for the U-
factor calculations for the outside surface of the window.

File  Edit

=

Libraries

Record Tools

R=ANERE

View Help

MH 4 b M| H ¢ 00: O+

%
%

@t %

MHew
Copy
Delete

Save

Erviranmental Conditions Library
D # 4
Marme: default

Udfactor: Inside  U-factor: Dutside | SHEC: Inside | SHEC: Dutside |

Dutside Air Temperature 80 C

Convection

Model; [ﬁSHHﬁEx’NFHC Outside -
Corvection Coef.  26.000 w /mz-

Outzide Wind Speed 580 miz

Wwind Direction

R adiation
|ASHRAE/NFRC -
Effective Sky Temperature 180 C
Effective Sky Emissiviy  1.000
Pratected

Figure 13-2. Environmental Conditions Library, Detail View, U-factor Outside Tab.
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13.1. Overview

13. Environmental Conditions Library

The input values are the following;:

Outside Air  Outside air temperature. Units: C (SI); F (IP)

Temperature

Convection ~ The convection model, which controls what other input values appear in this section,

from the following choices:

Model Convection Outside Wind Wind Direction
Coeff Speed
ASHRAE/NFRC Outside User Input User input Choices:
Windward
Leeward
ASHRAE/NFRC Inside N/A N/A N/A
Fixed Convection Coefficient User Input N/A N/A
Fixed Combined Coefficient User Input N/A N/A
Yazdanian-Klems N/A N/A N/A
Kimura User Input User input Choices:
Windward
Leeward
Radiation The radiation model, which controls what other input values appear in this section,
and which is dependent on the input for the Convection model:
Model Effective Sky Effective Sky
Temperature Emissivity
Units: C (SI); F (IP)
ASHRAE/NFRC Outside User Input User input
ASHRAE/NFRC Inside User Input User input
Fixed Convection Coefficient User Input User input
Fixed Combined Coefficient N/A N/A
Yazdanian-Klems User Input User input
Kimura User Input User input
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13. Environmental Conditions Library

13.1. Overview

SHGC Inside tab

The SHGC (Solar Heat Gain Coefficient) Inside tab of the Environmental Conditions library is used to define

the conditions for the SHGC calculations for the inside surface of the window.

File Edit Libraries Record Tools View Help
E | $ERE (BN H €0 O#HF @i ?

Erwironmental Conditionz Library

List

Mew
Copy

Delete

Save

ID#: 4
Marne:  default

U-factar: Inside | [I-tactor: Outzide  SHGLC: Inside | SHGLC: Outside |

Inside Air Temperature 240 C
Convection
todel: | ASHRAE MFRC Inside -
R adiation
BSHAAE/MFRC 4
Effective Room Temperature 240C
Effective Room Emissivity  1.000

Fratected

Figure 13-3. Environmental Conditions Library, Detail View, Solar Heat Gain Coefficient Inside tab.
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13.1. Overview

13. Environmental Conditions Library

The input values are the following;:

Inside Air Inside air temperature. Units: C (SI); F (IP)

Temperature

Convection ~ The convection model, which controls what other input values appear in this section,
from the following choices:

Model Convection Inside Air Air Direction
Coeff Velocity

ASHRAE/NFRC Outside User Input User input Choices:
Windward
Leeward

ASHRAE/NFRC Inside N/A N/A N/A

Fixed Convection Coefficient User Input N/A N/A

Fixed Combined Coefficient User Input N/A N/A

Yazdanian-Klems N/A N/A N/A

Kimura User Input User input Choices:
Windward
Leeward

Radiation The radiation model, which controls what other input values appear in this section,
and which is dependent on the input for the Convection model:
Model Effective Room Effective Room
Temperature Emissivity
Units: C (SI); F (IP)

ASHRAE/NFRC Outside User Input User input

ASHRAE/NFRC Inside User Input User input

Fixed Convection Coefficient User Input User input

Fixed Combined Coefficient N/A N/A

Yazdanian-Klems User Input User input

Kimura User Input User input
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13. Environmental Conditions Library

13.1. Overview

SHGC Outside tab

The SHGC (Solar Heat Gain Coefficient) Inside tab of the Environmental Conditions library is used to define
the conditions for the SHGC calculations for the inside surface of the window.

File Edit Libraries
=L &

View Help
M 4 » M| H

Record Tools

R=ANEERE

List E

Me
Copy
Delete

Save

nvirohmental Conditions Library
ID# 4
Mame: default

|-factor: Inzide | |U-factor: Outside | SHGLC: Inside  SHGC: Outside .

Outzide dir Temperature 320C

Direct Solar Radiation 7830 W/m2

Convection

M.;.det’b’-‘-.SHHAEa’NFFH: Outgide  : -
15.000 4/ fm2-,

Correection Coef.

Dutzide Wind Speed 275 mfs
‘wind Direction
R adiation
|ASHRAE/NFRC -
Effective Sky Temperature 32o0cC
1.000

Effective Sky Emizsivity

Fratected

Figure 13-4. Environmental Conditions Library, Detail View, Solar Heat Gain Coefficient Outside tab.
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13.1. Overview

13. Environmental Conditions Library

The input values are the following;:

Outside Air
Temperature

Direct Solar
Radiation

Convection

Radiation

Outside air temperature. Units: C (SI); F (IP)

Solar radiation at 0 degrees incidence (normal incidence).

The convection model, which controls what other input values appear in this section,
from the following choices. The highlighted rows are the default values in WINDOW:

Convection Model Convection Outside Wind Wind Direction
Coeff Speed

ASHRAE/NFRC Outside User Input User input Choices:
Windward
Leeward

ASHRAE/NFRC Inside N/A N/A N/A

Fixed Convection Coefficient User Input N/A N/A

Fixed Combined Coefficient User Input N/A N/A

Yazdanian-Klems N/A N/A N/A

Kimura User Input User input Choices:
Windward
Leeward

The radiation model, which controls what other input values appear in this section,
and which is dependent on the input for the Convection model:

Convection Model Effective Sky Effective Sky
Temperature Emissivity
Units: C (SI); F (IP)
ASHRAE/NFRC Outside User Input User input
ASHRAE/NFRC Inside User Input User input
Fixed Convection Coefficient User Input User input
Fixed Combined Coefficient N/A N/A
Yazdanian-Klems User Input User input
Kimura User Input User input
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13. Environmental Conditions Library

13.1. Overview

13.1.2. Environmental Conditions Library List View

The List View shows all the records in the Environmental Conditions Library.There are three pre-defined,
protected records provided, and it is possible to copy these records and create other (unprotected) records

with any conditions that need to be defined.

Toaols

I

File Edit Libraries Record

View Help

T3

|H €

m: O # °

@t %

Dretailed Wiew

Erwironmental Conditions Librany [ gers\PublichLBHLSWIMDOWY Bhaw? . mdb)

Advanced...

4 records found.
Import
Ewport
Report

Print

=) [0 _w  [BlE e = s

C C C C | wim2
Ml | | NFRC 100-2010 EE

’NFHEWDQD‘IDWinter 20 180 E?@

3 NFRC100-2010 Summer a0 w0 240 w20 783

Find 4 CEM 200 o 250 ann 500

Figure 13-5. Environmental Conditions Library, Detail View, Solar Heat Gain Coefficient Outside tab.

The buttons on the left hand side of the List View have the following functions:

Detailed Goes to the detailed view of the record, where the input values can be edited.

View

Calc This field is disabled in this library

New Used to make a new record, based on a default record.

Copy Used to copy an existing record (including name and all associated input values) into a
new record.

Delete Used to delete the highlighted record(s).

Find Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Advanced Used to access a more advanced method of searching the list

Import Used to import Environmental Conditions Library records from another WINDOW
database.

Export Used to create a comma-separated text file of library records, which can be imported

WINDOW 7 User Manual
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13.1. Overview 13. Environmental Conditions Library

into a spreadsheet or database program.

Report Generates a simple list of the properties of all the records in the Environmental

Conditions Library.

ID Hane U-factor T U-factor T SHGC Tin  SHGC Tout SHGC Solar
in out
C C c c W2

1 HFRC 100-2010 21.0 -18.0 24.0 32.0 783

2 HFRC 100-2010 Winter 21.0 -18.0 21.0 -18.0 0

3 HFRC 100-2010 Summer 240 32.0 240 32.0 783

4 CEN 200 0.0 25.0 30.0 500

Figure 13-6. Environmental Conditions Library List view report

Print Used to print a report which contains a list of all the records in the library.

13-10 March 2019 WINDOW 7 User Manual



14. Shade Material Library

14.1. Overview

The Shade Material Library contains the optical and thermal properties for shading layer materials, which
are then referenced from the Shading Layer Library for some shading layers. The shade types which use the
Shade Material Library are:

Slat shades: Defines the properties of the slat material (for Venetian blinds and horizontal slat blinds)
Cellular shades: Defines the properties of the cellular shade fabric
Pleated shades: Defines the properties of the pleated shade fabric

Roller shades (some): Defines the properties of the roller shade fabric if it is a homogeneous diffusing
material

Solar screens: Defines the properties of the solar screen material

The optical properties in this library are based on spectral data measured in a spectrophotometer. The values
in the Shade Material Detailed View are spectrally averaged properties calculated by the program, in the
same manner as glass layers with spectral data.

14.2. Shade Material Library

The Shade Material Library defines the optical and thermal properties shading materials, which are then
referenced from the Shading Layer Library.

Libraries ]

B window F2

|]|] Glazing System F5 H ‘3' |]|] i I:I H % | 71:' ?|

Glass F3

® Gap F4 f
The S_hade Mfd.terial Library O Frame F7 There is a toolbar button for
?;gigfsdjggétliﬂntiéoghading # Divider F& the Shade Material Library.
Layer Library. {.. Environmental Conditions F&

%  Shading Layer F11

@ | shade Material F12

Figure 14-1. Access the Shade Material Library either from the Libraries menu or the toolbar button.
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14.2. Shade Material Library 14. Shade Material Library

14.2.1. Shade Material Library List View
The Shade Material Library List View shows the records in the library.

File Edit Libraries Record Tools Wiew Help
= L | =B 2 | H ¢l O#  @7%| %7
——————— Shade Material Librarg [ zerghPublic\ LEH LYW THDOW T By midb)
Detailad Wiew
Calc D Mame Productdame M anufacturer Source  |Mode Color
Mew
— 3025 C504_glueline. but Accordia Des. Col LF Snow, 1 Levelor CGOB @
\% 3026 C503 wWhite bt Acc. Des. Col. LF Snow, 19471 Lewelor CGDE @
Delete 3027 C505_glueline. bt A, Des. Col. LF Snow, 19471 Lewelar CGOB e
Fird 3o2e CS02_WwhiteBack. bt Accordia LF Cream, 19170202 Levelor CGDE @
I 21029 C502_glueline. bt tecordia LF Cream, 19170202 Levelor CGDB @
3030 C502_frontsheerfabric bt Accordia LF Cream, 19170202 Levelor CGDE @
303 C501_glueline. but Accordia Classic LF Toffee, 19 Levelor CGOB @
Advanced.. 31032 CSO01_brownfabric bt Accordia Classic LF Toffee, 19 Levelar CRDB @
B2 records found. 31033 C23 innerwalls. bat C23wWhite aluriurm back. Hunter Diouglas CGDE @ -
W 31034 C22-551_innerwalls. bt C22-951 Inner wall Hunter Diouglas CGDE @
3035 C22-957_outenmalls. bt C22-957 Outer wall Hunter Douglas CGDE @
Export 3036 C22-957_glueline. txt C22-957 Glue line Hunter Douglas CGDE @
Report 31037 CB2_TransparentPlastic. bt 82 Trangparent plaztic Hunter Douglas CGDE @
W 3028 D2 whiteiw/ allkd aterial bt D2 White wall Hunter Diouglas CGDE @
31029 D7 _whiteOnSilverBack. bt D7 "White on Silver back Hunter Diouglas CGDE @ !

Figure 14-2. The Shade Material Layer Library List View.

The records in the default WINDOW Shade Material Library are from the Complex Glazing Database
(CGDB), which is distributed by LBNL as new shade materials are submitted by manufacturers. See the
LBNL windows.lbl.gov website for more information about the CGDB, including the latest version.

Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed View

Calc

New

Copy

Delete

Find

Advanced

Import

Used to display the detailed view of the record.
Not used in this library.
Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the highlighted record(s).

Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Used to access a more advanced method of searching the list

Use to import spectral data for the material if it is available. The data must have been
imported into the Optics program as a text file, saved into the Optics user database,

14-2
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14. Shade Material Library 14.2. Shade Material Library

and then imported using the choice of “Optics User Database” on the import dialog

box.

Export Used to export records to either another WINDOW database or to a comma-separated
text file.

Report Used to create a report containing a summary of the records in the List View.

Print Used to print a report which contains a list of all the records in the library.

Column Headings

See the description in the Shade Material Library Detailed View section for definitions for most of the
column headings. Listed here are columns not included in that description.

Source Source of the optical data. Current options are:

®  Optics: Indicates that the data was imported from the Optics database. These
records will have the spectral data information from the Optics database.

® User: Indicates that the data was created when the user copyied an existing record
into a new record. User defined records will not have associated spectral data
values.

Mode An identifier to determine if the layer is approved by NFRC. Only records with “#” in
this field can be used for NFRC simulations. This field is currently not relevant, but
may be used in the future if complex glazings are approved for use with NFRC
certified simulations.
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14.2. Shade Material Library

14. Shade Material Library

14.2.2. Shade Material Library Detailed View

The Shade Material Library Detailed View is where the thermal and optical detailed properties for a

material can be entered.

il Froduct M arne:

Conment:

Fratected

File Edit Libraries Record Tools Wiew Help
=L & B [E = K1 4 » M |H ¢l: OH# & @%|?
T Shade Material
I—/IS ID# 3010 Thickness: 06 mm
Optics 5
M arme: Slat Metal &

Opaque white colored zlat mater

I—/Eopy Manufacturer:  Generic
Delete
Save
Conductivit: 160000 wi/mE
Solar
Trang, Frant [Tzol); 0.000
Trang, Back [Tzal2]: 0.000
Reflect., Frant [Fieoll): 0,700
lpdate IGDE Reflect.. Back [Reol2): 0.700
Wisible
Tranz, Front [Twis]: 0.000
Tranz, Back, [Twiz2]: 0.000
Reflect., Front [Ruwizl]: 0.700
Reflect., Back [Fvis2): 0.700
IR
Trang [Tir): 0.000
Emig., Front [Emis1) 0.500
Emis.. Back [Emiz2] 0.900
Color; |:|
Man-specular
Spectral data

|S0 15099 Ex=ample M aterial

Figure 14-3. The Shade Material Layer Library Detailed View.

The properties of the slat or other shade material are defined in detail in this library, based on
spectrophotometric measurements. If spectral data was imported into this library for a material, the values in
the Shade Material Detailed View are spectrally averaged properties calculated by the program, in the same

manner as for glass layers with spectral data.
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14. Shade Material Library 14.2. Shade Material Library

Shade Material Input
The optical properties defined for each Shade Material entry are listed below:

ID The unique ID associated with this record. For records whose Source is “IGDB User”,
this ID is assigned in the Optics User Database. For records whose Source is “User”,
this ID is assigned automatically by WINDOW but can be overwritten by the user as
long as it is unique.

Thickness The thickness of the Shade Material. Units: mm (SI); inches (IP).

Name The name of the shade material. If the record was imported from the Optics User
Database, this name will automatically come from that database.

Product Name A text field that can be used to specify the product name. If the record was imported
from the Optics User Database, this name will automatically come from that database.

Manufacturer The name of the shade material manufacturer. If the record was imported from the
Optics User Database, this name will automatically come from that database.

Conductivity Conductivity of the material. Units: W/m-K (SI);Btu/h-ft-F (IP)

Solar

Trans. Front Solar transmittance of the front, exterior-facing side of the shade material.
(Tsol)

Trans. Back (Tsol) ~ Solar transmittance of the back, interior-facing side of the shade material.

Reflect., Front Solar reflectance of the shade material, exterior-facing side.
(Rsol1)

Reflect., Back Solar reflectance of the shade material, interior-facing side.
(Rsol2)

Visible

Trans. Front Visible transmittance of the front, exterior-facing side of the shade material.
(Tsol)

Trans. Back (Tsol) Visible transmittance of the back, interior-facing side of the shade material.

Reflect., Front Visible reflectance of the shade material, exterior-facing side.

(Rsol1)

Reflect., Back Visible reflectance of the shade material, interior-facing side.

(Rsol2)

IR

Trans (Tir) Thermal infrared (longwave) transmittance of the shade material.

Emis., Front Infrared (longwave) emittance of the shade material, exterior-facing side
(Emis1)
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14.2. Shade Material Library 14. Shade Material Library

Emis., Back Infrared (longwave) emittance of the shade material, interior-facing side

(Emis2)

Color A graphic representation of the color of the shade material.

Non-specular This checkbox indicates whether the material is specular.

Spectral Data This checkbox indicates whether there is spectral data (by wavelength) associated with

the material.
Comment

Protected If this box is checked, the record is protected from editing.

Spectral Data for Shade Materials

If spectral data is available for Shade Materials, the data is first imported into the Optics program, saved into
an Optics User Database. The data can then be imported into the Shade Material Library from the Optics User
Database, as discussed below. The spectral data to be imported into Optics must be in the format described
for a submission to the International Glazing Database (IGDB). See the windows.lbl.gov website under IGDB
for specific data format instructions.

Steps for importing spectral data from an Optics User Database:

®  From the File menu, Preferences choice, Optical data tab, select the “Optics User Database” option, and
specify the path for the database using the Browse button

| Options I Themal Calcs I Optical Calcs | Optical Data | Radiance I Deflection I Updates|

Use the following database for optical data:

1 IGDE or IGDE Update
CUsers"\Public\LEML"LBMNL SharedGlazingmdb  |Browse

@ Optics User database
Jsers"Public\LBNL\LBML Shared\UserGlazing mdb i

Standards File
C:“Program Files («86)"\LENL"LBMNL shared"Standal |Browse

Figure 14-4. In File/Preferences/Optical Data, select “Optics User Database” and browse to the desired file.

® From the List View of the Shade Material Library, click on the Import button.

® In the Import dialog box, set Format to “IGDB or Optics User Database” and click OK. (The Optics User
Database that the program will open is set in the File / Preferences menu, Optical Data tab).

= A dialog box showing the records in the Optics User Database will display. Select the desired records and
click the Select button.

®  The selected records will be added to the Shade Material Library.
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14. Shade Material Library 14.2. Shade Material Library

File Edit Libraries Record Tools View Help
= = N | = | 2 | H ©0: O# 7 @’ ¥
- - Shade Material Librany [C:5JzersiPublichLE LYW MDD B mdb)
Letailzd Yiew
Calc D Marmne Praducth ame Manufacturer | Source |Mode| Color| Thickness
i
3 Slat Metal A Opague white 3lat material Generic CGDB |
20102 Slat Metal B Opaque pastel colored slat matenal Generic CGDE 0.600
30103 Slat Metal C Opaque light-dark colored slat material — Generic CGDEB - 0.600
30104 Slat Metal D Tranzlucent white colored slat material — Generic CGDE 0.600
21000 WINMDAT Internal Light Yenetian Blind-Optics5.tat | light wenetian blind WINDAT CGDE 1.500
21002 Diffuzing shade material Example Generic CGDE 2.000
21006 Woven Shade Maternial Woven Shade Generic CGDE 0.600
Jo0s vb02_gif 4.t Horizantal slat - White GLF14 Generic CGDB - 2900
2 records found. 31009 vbld_pk138 bt Horizontal slat - wood PK133 Gereric CGDB [ AL
21010 «t01_Macha bt Wertical slat - Mocha Generic CGDE - 1.000
21077 wt02_Smow bt Wertical slat - Snow Generic CGDE - 1.000
1012 w03 _Presidential trt Wertical slat - Presidential Generic CGDE - 1.000
21013 rs_Antiquetshite. bt Roller shutter - Antique White Generic CGDE - 4.000
21014 rs_Bronze bt Roller shutter - Bronze Generic CGDE - 4.000
231015 rs_Silver.tst Roller shutter - Sikver Generic CGDEB - 4.000
|
Import @
Farmat IGDE or Optics User Database -
Avwoid creating duplicate records in export databaze by searching
for identical records
[ ak ] l Cancel l
\
A |
[ Select ] [ Cancel ] [Selecthll] [Elear selection|  Find 23 records found.
MFRC_ID FileM ame Producth ame b anufacturer At
4
00 wt0l_Mochatat Wertical slat - Mocha Generic
011 w02 Srnow ket Wertical lat - Snow Generic
3012 w03 Presidential bt Wertical slat - Pregidential Generic -
1| mn 3

Figure 14-5. Importing spectral data into the Shade Material Library.
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14. Shade Material Library

In the Detailed View, the optical properties displayed are spectrally averaged values calculated from the

spectral data.
File Edit Libraries Record Tools View Help
B BB E: N4 EH O eNl: O#H 7 @ %
= Shade Material
Lizt )
D& 2010 Thickness: 1.0 mm
Optice B
Marme: w1 _bocha bt

Mew
Copy
Delete

Save

TFleEe

Update IGDEB

Froduct Mame:  Vertical slat - Mocha

Manufacturer:  Generic
Conductivity: 03200 wimek,
Solar
Tranz, Front [Teol]: 0.213
Trang, Back [Tzol2): 0.213
Reflect., Front (Fisoll]: 0.445
Reflect.. Back [R=ol2): 0.449
Wisible
Tranz, Frant [Twvis): 0.052
Tranz, Back [Twig2]: 0.052
Reflect., Front [Rwvis1]: 0.2m
Reflect.. Back [Rvis2]: 0.2m
I3
Trans [Tir: 0.04E
Emis., Front (Emiz] 0825
Emiz.. Back [Emiz2) 0.825
Calor: -
Mon-zpecular
Spectral data
Conment:
Fratected

Figure 14-6. The Detailed View of the Shade Material Library displays the average values for optical properties calculated from the

imported spectral data..
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15. Shading Layer Library

15.1. Overview

This chapter discusses in detail the WINDOW Shading Layer Library, which can be used to model the
following types of shading system:

Slat shades: Defines the properties of the slat material (for Venetian blinds and horizontal slat blinds)

Cellular shades: Defines the properties of the cellular shade fabric

Pleated shades: Defines the properties of the pleated shade fabric

Roller shades (some): Defines the properties of the roller shade fabric if it is a homogeneous diffusing

material

Solar screens: Defines the properties of the solar screen material

15.2. Shading Layer Library

The Shading Layer Library defines may different types of shading layers, which can be added to glazing
systems and windows to calculate the properties of those complete systems.

H window F2
|]|] Glazing System F5

Glass F3
® Gap F4
n Frame F7
H Divider F8
i Environmental Conditions Fa
# | Shading Layer F11
@ shade Material Fi12

The Shading Layer Library
can be accessed from

the Libraries menu
or
the Shading Layer Library

toolbar buttom \

ERYEN:-EX A

Figure 15-1. The Shading Layer library has been added to the Libraries menu.
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15.2. Shading Layer Library

15. Shading Layer Library

15.2.1. Shading Layer Library List View

The Shading Layer Library List View shows the records in the library. There are several example records in
the WINDOW 6 database (W6.mdb) that is included in the installation. These records include venetian blind
examples from ISO 15099 (“Venetian A0” to “Venetian D90” with the slat angle and slat material
incorporated into the name of the Shading Layer), as well as an example of a BSDF file, a diffusing layer being

defined for the shading layer, and a ventian blind with spectral data (the WINDAT example).

File Edit Libraries Record Tools View Help

=R |H - ® i @ | %

T

Shading Layer Library [C: 5\ zers\PublichLENLYWIND OW Y. B\w 7 mdb]
Dretailed View

|

Calc In

Mame FroductM ame

Mew
17 ‘wihite Frit

19 ‘wioven shade. Gray. 25% open area
Delete 20 Qff Wwhite Blind 24 mrm <lat at 45 degrees

Find 21 Dark Blue Blind 24 mm zlat at 45 degrees

D

Copy

ie

22 Clear Frit [no pigment]

1

23 ‘wioven shade. Gray. 3% open area

24 Woven shade, Gray. 10% open area
Advanced...

[

28 Perforated screen. 8.7% open area

280 records found. 29 1" harizantal VB [white] - 45 deg

Impart 0 3" harizantal VB [white] - 45 deg
il 3" wertical VB [white] - 0 deg [open)

| tmpot |
Export 22 0.4"inbetween YE [white] - 45 dag
Repaort 50 Cellular Shade. Single cell, light color |DBO_CS
W a1l Cellular Shade. Stacked double cell, light color IDE1_CS
[ Cellular Shade. cellin-cel, light calar a2 CS
7] Cellular Shade. Single cell, blackout, low-g Da3 Cs
[T Cellular Shade. Single cell, ight colar, sheer |Dad_CS

Black. Close Weave
Alabaster 2772
Urbanzhade wWhite 2685
Twilight 279510 Light Grey

1000 Black, Cloze Weave

1500  Alabaster 2772

1501  Urhanzhade white 2685
2000 Twilight 279-410 Light Grey

b arufacturer

Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Generic
Ricky Richards
Shaw
Shaw
Living Shade

Type

Fritted glasz

Wioven

Yenetian [horizontal]
Yenetian [horizontal]
Fritted glass

Wiowen

Wowen

Perfarated Screen
Yenetian [horizontal)
Yenetian [horizontal)
Yenetian [vertical]
Yenetian [horizontal]
Therm File

Therm File

Therm File

Therm File

Therm File

BSDF

BSDF

BSDF

BSDF

Figure 15-2. The Shading Layer Library List View.
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15. Shading Layer Library 15.2. Shading Layer Library

Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed View
Calc

New

Copy

Delete

Find

Advanced

Import

Export

Report

Print

Used to display the detailed view of the record.
Not used in this library.
Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the highlighted record(s).

Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Used to access a more advanced method of searching the list

Use to import spectral data for the material if it is available. The data must have been
imported into the Optics5 program as a text file, saved into the Optics5 user database,
and then imported using the choice of “Optics User Database” on the import dialog

box.

Used to export records to either another WINDOW database or to a comma-separated
text file.

Used to create a report containing a summary of the records in the List View.

Used to print a report which contains a list of all the records in the library.
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15.2. Shading Layer Library 15. Shading Layer Library

15.2.2. Shading Layer Library Detailed View

The Shading Layer Library detail view displays the different input values for the various shading systems
that can be defined.

WINDOW can model several different shading system types, which results in the need for very different
input parameters for each of them. This section is a basic overview of what is contained in the Shading Layer
Library. Detailed information about how to model the various types of shading systems is discussed in detail
in Chapter 19.

The figure below shows the Shading Layer Library detail view for a Venetian blind, but this screen will be
different for each shading system type, based on the selection from the Type pulldown list.

File Edit Libraries Record Tools View Help

[E = K 4 » M |H ¢ 0: OH
Shading Laver Library
ID#: 30
Mame: 3" harizantal VB [white] - 45 deg

Froduct M arne:

M anufacturer; Generic

Save T ; ' ;
/ Ype: Wenetian blind, harizontal \[
Wenetian blind, harizontal -

s

@'t 7

T

M aterial: 100 Lz
—— Hormogeneaous diffusing thade
The Type puIIdown Ferforated zcreen

menu choice is used Shade with 3ML data
Therm File [*.thrme

tod def:neht he dn‘ferel:jt Permeability Factor - 0.337 Yerietian blind, horizontal
models that are use Yenetian blind, vertical
for different shading Woven shade

systems.
Venetian Blind

Slat width: 76.200 |mm

Spacing: 57.150 |mm /
Titt: 45 degrees

Tilt angle: 450000/ degrees /

Blind thickness: |53 282 |mm

Figure 15-3. The Shading Layer Library Detailed View for Horizontal Venetian Blinds.
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15. Shading Layer Library 15.2. Shading Layer Library

Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed View

Calc

New

Copy

Delete

Find

Advanced
Import

Export

Report

Print

Column Headings

Used to display the detailed view of the record.
Not used in this library.
Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the highlighted record(s).

Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Used to access a more advanced method of searching the list
Use to import Shading Layers from another WINDOW database.

Used to export records to either another WINDOW database or to a comma-separated
text (CSV) file.

Used to create a report containing a summary of the records in the List View.

Used to print a report which contains a list of all the records in the library.

See the description in the Shade Material Library Detailed View section for definitions for most of the
column headings. Listed here are columns not included in that description.

Shading Layer Library Input

ID

Name

Type

The unique ID associated with each Shading Layer record.
The name of the Shading Layer.

Type of Shading Layer, from the following list:

Yenetian biind, hanzontal -

Homogeneous diffuzing shade
Perfarated zcreen

Shade with =KL data

Therm File [*. thme

Yenetian blind, harizontal
f'eretian blind, vertical
Wioven shade

Figure 15-4. The options for the Shading Layer “Type”

® Homogeneous diffusing shade: Use this choice for any perfectly diffusing layer
that does not have an open weave construction
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15.2. Shading Layer Library 15. Shading Layer Library

Material

Permeability
Factor

BSDF file
&

Browse

®  Perforated screen: Use this choice for a screen that has circular, square or
rectangular perforations that are geometrically uniform across the shade material.

® Shade with XML data: Use this for any shading layer that has bi-directional
scattering distribution function (BSDF) data from either modeling (such as with a
ray tracing method) or measurements. Examples of shades that might use this
method would be roller shades with diffusing fabric

= THERM file (*.thmx): Use this for a shading system that has a complex geometry
that is defined in a THERM file that is then referenced for both the optical and
thermal calculations in this library.

®  Venetian blind, horiztonal: Use this for the classic horizontal slat Venetian blind.
®  Venetian blind, vertical: Use this to define vertical slat blinds.

= Woven shade: Use this to define a shade fabric that has a uniform weave that can
be geometrically defined based on thread diameter and thread thickness.

This is a pull-down list that shows the records in the Shade Material Library, which
represents measured data. The record chosen will determine the optical and thermal
properties of the material.

This material needs to be defined for the following Shading Layer Types:

®* Homogeneous diffusing shade: The base material for the diffusing shade
® Perforated screen: The base material for the perforated screen

®  Venetian blind, horiztonal: The blind slat material.

®  Venetian blind, vertical: The blind slat material.

= Woven shade: The material that defines the thread in the woven shade.

The permeability factor defines the “thermal” openness area of a shading layer and is
used in the WINDOW heat transfer algorithms (from ISO 15099) to quantify convective
heat transfer through the shading layer.

An input box and a Browse button will appear in this section of the Shading Layer
Library detail view for the following Types:

= Shade with XML data: Browse to the XML file that contains the BSDF data for the
shading system being defined.

Type: Shade with $ML data

BSDF File: -%<$ML%2074-5C7. <ML Browwse

Figure 15-5. For Type = Shade with XML data, use the Browse button to select the XML file.
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15. Shading Layer Library 15.2. Shading Layer Library

® THERM file (*.thmx): Browse to the THERM “thmx” file created for the shading
system being defined (for example, cellular or pleated shades).

Type: Therrn File [ thnie]

BSDF File: #MLALevaolor 13570216 thmx Browse

Figure 15-6. For Type = Therm file (*.thinx), use the Browse button to select the XML file.

The rest of the input values in this library are dependent on the Type selected above, and are discussed
individually in the following sections.
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15. Shading Layer Library

15.2.2.1. Homogeneous Diffusing Shade:

For shading layer of Type “Homogeneous diffusing shade”, no geometry needs to be defined. It is just
necessary to reference the appropriate material in the Shade Material library, which should represent a
perfectly Lambertian diffusing material.

Shading Layer Library
ID# 18
Mame:  Diffuzing Shade

Product Hame:

b anufacturer: Generic
Type: Homogeneous diffusing shade
t aterial: 31002

Permeability Factor 0.000

)

Shade Material
ID# 31002 Thickness:  2.000 mm
Mame: Diffusing zhade material
Product Mame:  Example
Manufacturer.  Genernic
Conductivity: 0900 wi/mE
Solar
Tranz, Front [Tzaol]: 0.600
Tranzs, Back [Tzol2]: 1500
Reflect., Front [Rzall]: 0,200
Reflect., Back [Rzol]: 0.300
Yisible
Tranz. Front [Twig): 0.400
Tranz, Back [Twiz2]: 0.400
Reflect., Front [Rwis1]: 0.200
Reflect., Back [Fvisz]: 0.200
IR
Tranz [Tir]: 0.000
Ermiz., Front [Emiz1) 0.840
Emis.. Back [Emiz2) 0.240
Calor: l:l
Mon-specular
Spectral data

Figure 15-7. Homogeneous diffusing blinds do not have a geometric definition, just a reference to the Shade Material Library.

Homogeneous Diffusing Shade Input

Type Set type to Homogeneous diffusing shade
Material Set Material to a record in the Shade Material Library that is defined for a
homogeneous perfectly diffusing shade.
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15. Shading Layer Library

15.2. Shading Layer Library

15.2.2.2. Perforated Screen

For shading layer of Type “Perforated Screen”, the geometry of the perforations needs to be defined, and the
base material containing the perforations must be selected from the Shade Material Library

Shading Layer Library Shade katerial
ID# 18000 D# 311N Thickness:  0-230 mm
Marme:  Solar Camfart Fadiant Barrier / MHame: SCRadiantB arrier. tat
Product Name:  Saolar Comfort Radiant Barrier SC400 Perforated ! Product Mame:  Solar Cornfort B adiant Barrier
M anufacturer; Solar Comfort Manufacturer:  Solar Comfart
Type: Perforated screen
M aterial: 111
Conductivity: 0120 wiimek.
Solar
Permeahility Factar 037 Trans, Front [Tsolf 0.000
Trang, Back [Tsol2]: 0.000
Reflect., Frant [Rzall]): 0.866
Reflect. . Back [Reol2): 0.430
Vigible )
Geometry: Ciredlar Tranz, Frant [Twis): 0.000
] . Tranz, Back [Twviz2): 0.000
Dimensions
Reflect., Front [Rvis1):
Diameter: 1160 mm sflect.. Front [RvisT) e
Reflect.. Back [Rvis2]: 0.433
) IR
Thickness: 0230 |mm . Trans (Tir): 0.000
Spacing I @ Emis.. Front (Emis1)  0.863
S 1650 ~mm Emis., Back [Emis2) 0,840
diameter
Sy: 1630 mm v
thickness /\ Color: -
Mon-zpecular
Spectral data

Figure 15-8. Perforated Screens.

Perforated Screen Input

Type Set type to Perforated Screen

Material Set Material to a record in the Shade Material Library which represents the base
material for the perforated screen

Permeability WINDOW will automatically calculate this value based on the geometry of the

factor perforations.

Perforated Screen tab

Geometry Select from a pulldown list one of the following options (this assumes that the

perforation geometries and their spacing in the shade material are perfectly uniform.

®=  (Circular
= Square

®  Rectangular
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15.2. Shading Layer Library 15. Shading Layer Library

Geometry = Circular

T
L@Q)

diamel

'l
thickness —/\

Figure 15-9. Dimensions for Perforated Screens with uniform cicular perforations.

Dimensions Enter the dimensions for the geometry of the circular perforation.

® Diameter: the diameter of the circular perforation
® Thickness: the thickness of the base perforated material

Spacing ®  Sx: the spacing in the “x” (horizontal) direction of the circular perforations, from
the center of each perforation
®  Sy: the space in the “y” (vertical) direction of the circular perforations, from the
center of each perforation

Geometry = Square

——Sx——

Sy ne e

/

%,

e
thickness /
Figure 15-10. Dimensions for Perforated Screens with uniform square perforations.

Dimensions Enter the dimensions for the geometry of the square perforation.

x: the dimension of the opening of the square

® Thickness: the thickness of the base perforated material
Spacing ®  Sx: the spacing in the “x” (horizontal) direction of the square perforations, from the
center of each perforation

®  Sy: the space in the “y” (vertical) direction of the circular perforations, from the
center of each perforation
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15. Shading Layer Library 15.2. Shading Layer Library

Geometry = Square

Sy F—x— |
y

1
4

e
thickness /

Figure 15-11. Dimensions for Perforated Screens with uniform rectangular perforations.

Dimensions Enter the dimensions for the geometry of the rectangular perforation.

=  x: the “x” (horizontal) dimension of the rectangular opening
® y:the “y” (vertical) dimension of the rectangular opening
® Thickness: the thickness of the base perforated material

Spacing ®  Sx: the spacing in the “x” (horizontal) direction of the rectangular perforations,
from the center of each perforation

u__r

®  Sy: the space in the “y” (vertical) direction of the rectangular perforations, from the
center of each perforation
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15.2. Shading Layer Library

15. Shading Layer Library

15.2.2.3. Shade with XML data

For shading layer of Type “Shade with XML data”, an XML file is referenced which contains BSDF (bi-
directional scattering function) matrices for optical properties as well as definitions for the thermal properties

of the shade.

Shading Layer Library
ID#: 17010
Mame:  sheefw'eave 2410 Performance + P13 Oyster/Beige
Product Hame:  sheerweave 2410 Performance + P13 Oyster/B

b anufacturer: Phifer Incorporated
Type: Shade with XML data
BSDF File: W<MLA2014-5C21 <ML Browse

Permeability Factor ooy

DeviceT ype Angle Basis Thickness Conduchivity Ermiszivity Frant | Emizsivity Back TIR
LEMLFlems Full 0.450 0150 0.203 0.831 0.000
A 4
v Computer ¥ O5(C:) » Users » Public » LBNL » WINDOWTE » XML
hd 5a Open = Share with - Burn Mew folder
~
Mame Date modified Type Size
=] 2014-5C21. XML 10/4/2017 9:45 AM XML Document 1981 KB
=] 2014-5C22. XML 10/4/2017 9:45 AM XML Document 1981 KB
=] 2014-5C23. XML 10/4/2017 9:45 AM XML Document 1981 KB
[= 2014-5C21 XML E3 -
100 <SourceSpectrum>CIE Illuminant D65 1lnm.ssp</ScurceSpectrums>
101 <DetectorSpectrum>ASTM E308 1931 Y.dsp</DetectorSpectrums>
102 = <WavelengthDataBlock>
103 <WavelengthDataDirection>Transmission Front</WavelengthDatalirection>
104 <ColumningleBasis>LBNL/FKlems Full</ColumningleBasis>
105 <RowhngleBasis>LBHNL/Klem= Full</RowkngleBasis>
106 <ScatteringDataType>BTDF</ScatteringDataType>
107 = <ScatteringDatas
108 1.451332, 0.D05809, 0.005809, 0.005809, 0.D05B809, 0.005809, 0.D05804
109 0.005506, 1.447264, 0.005809, 0.005809, 0.D05B809, 0.005809, 0.D05804
110 0.0053%06, 0.005809, 1.447264, 0.005809, 0.005809, 0.005809, 0.00580¢
111 0.0053%06, 0.005809, 0.005809, 1.447264, 0.005809, 0.005809, 0.00580¢
112 0.0053%06, 0.005809, 0.005809, 0.005809, 1.447264, 0.005809, 0.00580¢
113 0.005%906, 0.005809, 0.005809, 0.005809, 0.005809, 1.447264, 0.00580¢
114 0.005%906, 0.005809, 0.005809, 0.005809, 0.005809, 0.005809, 1.447264
115 0.005%906, 0.005809, 0.005809, 0.005809, 0.005809, 0.005809, 0.00580¢
116 0.005506, 0.D05809, 0.005809, 0.005809, 0.D05B809, 0.005809, 0.D05804
117 0.005506, 0.D05809, 0.005809, 0.005809, 0.D05B809, 0.005809, 0.D05804
118 0.005506, 0.D05809, 0.005809, 0.005809, 0.D05B809, 0.005809, 0.D05804
119 0.005906, 0.D05809, 0.005809, 0.005809, 0.D05B809, 0.005809, 0.00580%
120 0.0053%06, 0.005809, 0.005809, 0.005809, 0.005809, 0.005809, 0.00580¢
121 0.0053%06, 0.005809, 0.005809, 0.005809, 0.005809, 0.005809, 0.00580¢
122 0.005%06, 0.005809, 0.005809, 0.005809, 0.005809, 0.005809, 0.00580¢
123 0.005%906, 0.005809, 0.005809, 0.005809, 0.005809, 0.005809, 0.00580¢
Figure 15-12. Shade with XML data.
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15. Shading Layer Library

15.2. Shading Layer Library

Shade with XML data Input

Type Set type to Shade with XML data

BSDF File When Type = Shade with XML data, a BSDF File input line appears accompanied by a
& Browse button to browse to the needed XML file. This XML file is generally located in
Browse an XML subdirectory in the same directory as the WINDOW database, but the

program will store the path for the XML file, so it can be located elsewhere.

Permeability

factor the XML file.

Summary table

WINDOW displays a summary table of the information in the XML file

BSDF File: -wMLA2074-5C21

Permeability Factor 0.037
DeviceType Angle Bazi Thickness Conductivity Ermisgivity Front | Emissivity Back TIR
Other LEMNL/Klems Ful 0.450 0150 0203 0831 0000

. 77

<Material

<Namepsheerle
<Manyfacturer/zPhifer
<Thickness ufii

<EmissivityFront>pl20295<
<EmissivicyBack®*D.831<
<TIR>5.02e-05</TIR>

missivityFront>
missivicyBack>

<PermeabilityFactor>D.036966<,/FPermeabilityFactor>

Figure 15-13. Summary table information from the XML file is displayed.

WINDOW will automatically calculate this value based on the thermal properties of
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15.2. Shading Layer Library 15. Shading Layer Library

15.2.2.4. THERM file (*.thmx)

For shading layer of Type “THERM file (*.thmx)”, a THERM file is referenced which contains geometry and
material information which is used in the calculation of the optical and thermal properties of the shade. This
type of shading layer definition is used for systems that have complex geometries that can be modeled in
THERM, such as cellular and pleated shades.

THERM file (*.thmx) Input

Type
BSDF File

&
Browse

Permeability
factor

Optical Openness

Calculate button

Set type to Therm File (*.thmx)

When Type = Therm file (*.thmx), a BSDF File input line appears accompanied by a
Browse button to browse to the needed XML file. This XML file is generally located in
an XML subdirectory in the same directory as the WINDOW database, but the
program will store the path for the XML file, so it can be located elsewhere.

This value is based on the permeability of the material used in the THERM file. See
Chapter 19 for more details for specific implementations of this method.

This value is based on the optical openness of the material used in the THERM file. See
Chapter 19 for more details for specific implementations of this method.

This button is used to calculate the “genBSDF” Radiance file which is then used by
WINDOW to calculate the optical properties of the shading system. This is an XML
file, and can take a very long time to generate (30 - 60 minutes potentially).

[=1D50_C5_genBSDF 2l E3

# The following was converted from RADIANCE scene input
o Untitled
# Begin conversion from: C:\Users\ROBERT~1\AppData'Local
g # xform -e
m trans segment 266 =
o c
cxy 0.3333 D.3333
td D.4451
ts 0.0000 O.0ODO
rd 0.5291
c
rs 0.0000 O.000DO

[T T S U T R

Figure 15-14. A snippet from the “genBSDF” XML Radiance file generate by WINDOW to calculate the
optical properties of a complex shading system whose geometry and materials are defined in a THERM
file.
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15. Shading Layer Library 15.2. Shading Layer Library

Shading Layer Library
ID# &1
Mame; Cellular Shade. Stacked double cell, light color
Product Hame;  1D51_CS
Manufacturer:  Generic
Type: Thern File [* thirs)

Browze

BSDF File: *MLMDET_CS thms

Permeability Factor 0,000 tical Opennesz 0,000
| J v Computer » OS5(C:) » Users » Public » LBNL » WINDOW7.G » XML
m‘ - fa Open - Share with « Burn Mew folder
Marne . Date modified Type
[ IDS0_CS.thim 9/5/2018 4:59 PM Microsoft Office T..
£ ID50_CS_genBSDF.xml 9/5/2018 4:59 PM XML Document

\

A THERM file is created
to represent the
geometry of the shade,

Picture is not available

This calculate button is used to .

p ” such as this cellular
?flctllf'latt? t?he geanS E F XML shade, and saved as a
ile that is then used by THMX file

Radiance to calculate the optical
properties of the shading layer

cmy

Figure 15-15. Input for Type = Therm File (*.thmx).
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15.2. Shading Layer Library

15. Shading Layer Library

15.2.2.5. Venetian Blind, Horizontal

For shading layer of Type “Venetian blind, horizontal”, a Shade Material record is referenced for the slat
material, and the geometry of the slats is also defined. At this time, each different slat angle must be modeled
as a separate record in the Shading Layer Library. So for example, there are three entries for most venetian
blinds (from the Complex Glazing Database) one for the “open” case of 0° tilt, one for the “closed” case of 90°

tilt, and one for the angled case of 45 .

Wenetian Blind

Blind thickness: (0482 |mm

Slat width: 14.808 mm

Spacing: 12700 mm

Tit: | closed (30°) v
Titt angle: 88.1363| | degrees

Blind thickness: | 14800 'mm

Rize: 0838 mm
Venetian Blind
Slat width: 14.800 mm ——
Spacing: 11985 mm
Titt: Fully open {07} -
Titt angle: 0.00000| - degrees

Blind thickness: [10.471 |mm

Rize: 0838 mm

Rise: 0.838 mm
Wenetian Blind

Slat width: 14.808 mm

Spacing: 12700 mm

Titt: 45 degrees -
Titt angle: 45.0000 degrees

NN

Figure 15-16. Usually three different slat positions are modeled for a Venetian blind.

Venetian blind, horizontal Input

Type Set type to Venetian blind, horizontal
Material
material.
Permeability
factor will be different for each slat angle defined.

Set Material to a record in the Shade Material Library which represents the slat

WINDOW will automatically calculate this value based on the geometry of the blind. It
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15. Shading Layer Library 15.2. Shading Layer Library

Venetian Blind tab

Shading Layer Library

D #3004

Mame:  Slim Marine 45

Product Mame:  Slim Marine Blue Yenetian Blind

t anufacturer; Pella

Type: Yfenetiah blind, horizantal

b aterial: 107

P WINDOW automatically
Permeability Factor nses <« calculates the thermal
Permeability Factor from
the salt geometry

Venetian Blind

Slat width: 14.208 |mm

Spacing: 12700 |mm /

Tit: 45 degrees For Venetian Blinds, slat

: geometry must be input.

Titt angle: 450000/ degrees

Blind thickness: [10.471 |mm /

Rise: 0838 |mm /

Help /
+—
Figure 15-17. The Venetian Blind tab in the Shading Layer Library
Slat width Width of the slat. Units: millimeters (SI), inches (IP).
Spacing Spacing of the slats. Units: millimeters (SI), inches (IP).

Tilt

Tilt of the slat. A different record must be created in the Shading Layer Library for
every tilt that is to be modeled. Units: degrees from horizontal, can be either positive
or negative.

= (Closed (90°): the slats are vertical (blinds closed) with the curvature (if Rise is non-
zero) facing the “interior”; for slats that overlap or have a curvature, the program

will calculate what the actual closed angle will be (as it is probably not actually 90°)
and display it in the Tilt angle field as a protected value.

(

® 45 degrees: the slats are tilted down at the outside, up at the inside, at 45 degrees

-
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15.2. Shading Layer Library 15. Shading Layer Library

Tilt angle

Blind thickness

Rise

Comment

Protected

=  Fully open (0°): the slats are horizontal

T

® 45 degrees: the slats tilted up at the outside, and down at the inside, at 45 degrees

~

®  Closed (-90°): the slats are vertical (blinds closed) with the curvature (if Rise is non-
zero) facing the “exterior”; for slats that overlap or have a curvature, the program
will calculate what the actual closed angle will be (as it is probably not actually 90°)
and display it in the Tilt angle field as a protected value.

)

® Custom Angle: A custom angle can be input in the Tilt angle field

The actual angle of the blind, based on the Tilt and the curvature (rise) of the blind. For
example, if a blind with significant curvature, can not actually get to a real 90 degree
tilt. The program will calculate the actual tilt and present the result in this field, which
is not editable unless the Tilt = Custom Angle, in which case this value can be input
manually. Units: degrees

The thickness (projected horizontally) calculated by the program based on the input for
Slat width and Tilt. Units: millimeters (SI), inches (IP).

The interior radius of the curvature of the venetian blind slat. Units: millimeters (SI),
inches (IP).

Comment about the Shading Layer, optional input.

For Shading Layers imported from the Complex Glazing Database, this checkbox will
be checked, indicating that none of the values in that record can be edited.

It is possible to copy a “protected” record, and the values of the newly copied record
will be editable.
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15. Shading Layer Library

15.2. Shading Layer Library

15.2.2.6. Venetian Blind, Vertical

For shading layer of Type “Venetian blind, vertical”, the inputs are the same as Venetian Blind, horiztonal,
but the blinds are in a vertical orientation. The diagram is shown as a cross section through the vertical blind

set.

Venetian Blind

Shading Laver Library

ID#: 27006

Mame:  Shimwhite Open

Froduct M ame:

Slirn White Yertical Louvered blind

b arufacturer: Genernic
Type: [Venetian blind, vertical vl
Material (31100 -

Permeability Factor 991728

Slat width: 14.800 mm

Spacing: 11985 mm

Tit: [ulyopen @)  ~]

Tilt angle: 0.00000 = degrees
Blind thickness: |14 200 |mm
Rize 0838 mm

Help

D

Figure 15-18. The Venetian Blind, vertical.
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15.2. Shading Layer Library

15. Shading Layer Library

15.2.2.7. Woven Shade

For shading layer of Type “Woven shade” is used to model a fabric or other shade material that has a uniform

weave structure.

Woven Shade Input
Type

Material

Permeability factor

Shading Laver Library
IoD# 19
Mame: ‘woven shade. Gray. 25% open area

Froduct M arme:

M anufacturer: Generic
Type: wihoven shade
M aterial: 31008

Permeability Factor 0.250

Woven Shade

Thread diameter:  1.0000 mm
Thread spacing:  2.0000 mm
Shade thickness:  2.0000 mm

Figure 15-19. Shading Layer Type = Woven Shade.

Set type to Woven Shade

Set Material to a record in the Shade Material Library which represents the

thread material of the woven shade material.

WINDOW will automatically calculate this value based on the geometry of the

weave.
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15. Shading Layer Library 15.2. Shading Layer Library

Woven Shade tab

Woven Shade

Thread diameter:  1.0000 mm
Thread spacing:  2.0000 mm
Shade thickness:  2.0000 mm

ﬁ‘
Spaces : Thread spacing
between (centerline to
threads centerline
Thread diameter 4 Y
Woven material
Figure 15-20. The Woven Shade input definitions
Thread diameter This value is the diameter of an individual thread in the fabric of the woven
shade.
Thread spacing This value is the spacing between threads in the weave of the fabric of the
woven shade.
Shade thickness This value is the thickness of the fabric of the woven shade
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15. Shading Layer Library

15.2. Shading Layer Library

(eln ’ ¢In)
eouv ¢ou!
-
1 Vertical
ayer Thread
Front.___
y Layer
Back
. Local Threads
IF;I Iorlzontal Section
ane
Horizontal

z Thread

Figure 15-21. Woven shade modeling technique.

15-22 March 2019

WINDOW 7 User Manual



16. Preferences

16.1. Preferences

The File/Preferences menu brings up a dialog box with several tabs.

The following sections describe the settings for each tab.

Options |Them1E|I Calcs | Optical Calcs | Optical Data | Radiance I Deflection | Updates|

Localization

Unit system &P i@ 51

Language choice | English -
Misc. aptions

[ Dont show CR waming messages
Create debug output

Create log file

[7] Use Mominal Heights

Glazing system height:  1000.000  mm
MNominal window height: 1000.000 mm
[] Use Mominal Glass Thickness

Display precision: 3

Default Frame Absorptance 0,300

Frame Glazing System

Thickness Tolerance % 25.000

|Use Tomfor Gas Librany Pressure Units

Database integrty check before
database close (recommended)

OK || cCancel || pohy Help

Figure 16-1. File/Preferences displays a dialog box with several tabs for different WINDOW settings.
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16.1.1. Options

16. Preferences

16.1.1. Options

The Options tab contains general overall settings for the program.

Options | Thermal Cales | Optical Cales | Optical Data

Localization

Unit system @IP @ Sl

Language choice | English hd
Misc. options

[7] Don't show CR waming messages

Create debug output

Create log file

[ Use Nominal Heights

Glazing system height:  1000.000  mm

Mominal window height: 1000.000 mm

[ Use Nominal Glass Thickness

Display precision: 3

Default Frame Absomptance 0.300

Ttk Toemeaw, 25000
Use Torr for Gas Library Pressure Units

Database integrity check before
database close (recommended)

Figure 16-2. File/Preferences displays a dialog box with several tabs for different WINDOW settings.

The values defined in the Options tab are described below:

Localization

Unit System

Language Choice

Misc Options

Don’t show CR
warning
messages

Create debug
output

There are two options for the unit system in the program:

e IP: Inch-pound units

e Sl International System of Units

There are two language options:

e English

e Chinese

If this is checked, the program will show a warning when a file is set to a type that the
Condensation Resistance calculation can not be performed on, such as a jamb, vertical
divider, or any other model with a vertical frame cavity.

Checking this box causes 4 files to be created in the “Debug” subdirectory where the
database is located. These are text files which contain detailed information about how
the program calculated the results
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16. Preferences

16.1.1. Options

Create log file

Use Nominal
Heights

Use Nominal
Glass Thickness

Display

precision

Default Frame
Absorptance

;v Computer » O5(C) » Users » Public » LBML » WINDOWZ.7 » Debug
- Include in library = Share with - Burn Mew folder
Mame Date modified Type Size
7] 8_Sample Glz5ys.dbg 2/4/2019 1:33 PM DBG File 9KB
| 8_Sample GlzSys.w7 2/4/2019 1:33 PM W7 File 5 KB
7] 8_Sample Glz5ysU.dbg 2/4/2019 1:33 PM DBG File 9KB
7 8_Sample GlzSysU.w7 2/4/2019 1:33 PM W7 File 5 KB

Checking this box causes the program to create a file called “w?7.log”, located
in C:\ Users\ Public\ LBNL\ LBNL Shared. It contains a log of the processes the
WINDOW program does through while running.

Ewlog B |
1 Tue Segp 18 11:52:13 2018: Begin CWindowEdit::DoDataExchange
2 Tue Sep 18 11:52:13 2018: Retrieving a record
5 Tue JSep 18 11:52:13 2018: Calling CWindowEdit::ReloadfllWindowData from CWindowEdit::DoDataExchange
4 Tue Sgp 18 11:52:13 2018: Begin CWindowEdit::LoadGlzSysNames
5 Tue Sep 18 11:52:13 2018: End CWindowEdit::LoadGlzSysNames
6 Tue Sep 18 11:52:13 2018: Calling CWindowEdit::SetWindowGeometry from CWindowEdit::DoDataExchange
7 Tue Sgp 18 11:52:13 2018: Begin CWindowEdit::SetWindowGeometry

This checkbox causes the program to use the nominal heights input as follows:

Glazing system height: If “Use Nominal Heights” is checked, this is the value
the program will use to calculate the glazing system properties. That value will
be displayed in the Glazing System Library Detail View in the “IG Height”
input box

Nominal window height:

This checkbox will cause the program to use a nominal thickness for glass layers rather
than the exact thickness. This can be seen in the Glazing System Library Detail View in
the “Thick” field for each layer. For example, the real thickness for Glass ID 101 is 5.74
mm, and this is the value that will display under the “Thick” field unless the “Use
Nominal Glass Thickness” is checked. In that case, the “Thick” field will display 6.0

mm.

The display precision controls several numeric displays, although not all of them. For
example, it controls the number of decimals that will be displayed in the Glazing
System results section. Default: 3

In the image below, the “Display precision” is set to 5.

Center of Glass Results | Temperature Data | Optical Data | Angular Data | Color Fropetties | Radiance Results

Ufactor SC SHGC Rel. Ht. Gain Twis F.eff Laper 1 Feff
Wma-k, W ek, WK
072242 0.62850 4966 053286 A, 1.0000

The default value for the frame absorptance in the Frame Library. Default: 0.30

This value can always be changed as needed in the individual Frame Library records.
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16.1.1. Options 16. Preferences

Frame Library
D #: 5

Marme:  zample-head THH

Source: | Them v| Type: |Head "|
Filename: A5 ampleshsample-head. THM Browse
U-aLUES

Frame:  2.024073 ‘wW/m2-K
Edge Carrelation:

Edgeof Glass: 22346296 wW/m2-K

GLAZING SYSTEM
“wfidth: 25,933 mm

Center of Glazz U-waluer 1934666  W/m2H

FRAME
Projected Frame Dimenzion: 42875 mm

b aterial Abs: 0300000

Color: [
Wwietted Length: BE743 mm

Frame Glazing This value is used in the Window Library when the program compares the glazing
System system in the frame (for a THERM file) to the glazing system used in the center of the
Thickness window. The thicknesses need to be within the tolerance input here. Default: 25.0
Tolerance %

This value is contained in the w7.ini file:
FrameToleranceGlazingSystemThickness=0.2500
Use Torr for Gas  When defining a Gap Library record for vacuum glazing, pressure values need to be

Library Pressure  defined. This setting allows the pressure value to be input either in Torr or Pascals.
Units Default: checked.

Gap Library

D #: 301

Mame: Wacuum sample

| W acuum
tolecular Weight: 28.970 Fressure: 013332 Pa 000700 Tar
Specific heat ratio: 1400 Pilar Defiritior: | 115 radius ~ 30 spacing | [»3]

Gap Propertiez at Wacuum
Conductance  D10EVEY  wiim2-K

Database This checkbox causes the program to do a referential integrity check, when closing the
integrity check program (and thus the database), to make sure that there are no records that were
before database  “orphaned” during a deletion, etc. Default: checked.

close

(recommended)
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16. Preferences 16.1.2. Thermal Calcs

16.1.2. Thermal Calcs

The Thermal Calcs tab contains settings which control the thermal calculations.

Options | Themal Calcs |Optical Calcs I Optical Data I Radiance | Deflection I Updates|

Thermal calculation options

Calculation standard [ISO 15095 v]
Convection models
COutside Integral Inside
Model Model Model
Venetian blinds (150 15099 ~| (150 15098 ~] [iso 15099 -
Woven shades [1S0 15099 v] (1o 15099 ~| [is0 15098 -

Figure 16-3. The Thermal Calcs tab controls options for the thermal calculations.

The values defined in the Options tab are described below:

Calculation The calculation standard to be used for the thermal calculations. There are two options:
standard
e 1SO 15099
e ENG673
Convection The following models are available to be applied to calculations for Venetian Blinds
models and Woven Shades. Different models can be selected depending on the location of the
shading system.

e Outside: this is a shading system that is located on the outside of the glazing
system.

e Integral: this is a shading system that is located between layers of glass.

e Inside: this is a shading system that is located on the interior (room-facing)
side of the glazing system.

=  The choice of thermal models are as follows:

e IS0 15099: this is the default thermal model for all the shading options. It is
based on the ISO 15099 standard for modeling shading systems.

e  Waterloo:
e Scalar - material width:
e Scalar - shade width:
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16.1.3. Optical Calcs 16. Preferences

16.1.3. Optical Calcs

The Optical Calcs tab contains settings which control the optical calculations.

| Options I Themal Calcs | Optical Cales |Optica| Data I Radiance I Deflection I Updates|

Optical calculation options Venetian blind calculation methods

[] Use matrix method for specular systems
{alazing systems without shading devices)

Solar Visible range [Diredional diffuse ']

Wite CSV output file FiR rang= [Drectoral dficse -]

[] Write XML BSDF cutput Fofsegments: 5

Generate full spectrally-averaged matrix for:
[ Solar band
[ Visible band

Spectral data ’D::ndensed spectraldata -

Number of visible bands: 5
Number of IR bands: 10

Angular basis [W'B quarter-size VI

Figure 16-4. The Optical Calcs tab controls options for the optical calculations.

Matrix Calculation Options

There are several options in this section for complex glazings such as venetian blinds.

Use matrix
Method for
specular
sysetms

Write CSV
output file

Checking this box will cause the program to use the matrix calculation engine, usually run
only for complex glazing systems, for glazing systems without shading devices. Not usually
used in normal calculations. If this box is checked, the program will use the spectral data
pulldown choices. Also, the results may be different from WINDOWS5, which does not use
the matrix method for calculations of systems without shading devices. Default: Unchecked.

Checking this box will cause a CSV file to be created , when a record in the Glazing System
Library is calculated, in the “BSDFs” subdirectory where the WINDOW database is located.
It is named after the glazing system, <glazing system name>.csv.

If the “Use matrix Method for specular systems” is unchecked, the program will write the
summary of the center-of-glass results, as shown below.

[= Single Clear.csv B3 |

"Identifving Information™

Fuis. BIvis. Bhuis. Ised. BIsol, Bhsol, Rbsl, Idw-E, Idw-ISC, Iuy
0.532856, 0.0559836, 0.056048, 0.485604, 0.0526195, 0.052822, 0.461776, 0.303718, 0.428859, 0.236568

W R F

If the “Use matrix Method for specular systems” is checked (for specular glazing systems) or
there is a shading system in the glazing system, the CSV file will contain bi-directional
scattering function data, as shown below
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16. Preferences

16.1.3. Optical Calcs

[=] Sample GlzSys.cav 3
1 8, Sample GlzSys",2,2,""
2 "Solar TE"
3 7.120173, ©.000000, O.000000, ©.0O0O0O00CO, ©.000000, ©O.0000COQ, ©O.000000, O.000000,
4 0.000000, 7T7.601175, O0.000000, ©.00O000O, ©.000000, ©O.0000COQ, ©.000000, O.000000,
5 d0.000000, 0.000000, 7.601175, 0.000000, 0.000000, O.000000, O0.000000, O0.000000,
3 d0.000000, 0.000000, 0.000000, 7.601175, 0.000000, O.000000, O0.000000, ©.000000,
T d0.000000, 0.000000, 0.000000, O.000000, 7.601175, 0.000000, 0.000000, ©.000000,
2 0.000000, 0.000000, 0.000000, 0.000000, O.000000, 7.601175, 0.000000, O.000000,
3 0.000000, 0.000000, 0.000000, 0.000000, O.000000, 0.000000, 7.601175, 0.000000,
10 ¢.000000, O.000000, ©.000000, O.00000C, ©.000000, O.000000, O.000000, 7.601175,
11 d0.000000, 0.000000, 0.000000, O.000000, 0.000000, O.000000, O.000000, O.000000,
12 d0.000000, 0.000000, 0.000000, O.000000, 0.000000, O.000000, O.000000, O.000000,
13 0.000000, ©.000000, O.000000, ©.00O000C0O, ©.000000, O.0000COQ, ©.000000, O.000000,
14 0.000000, ©.000000, O.000000, ©.00O000C0O, ©.000000, O.0000COQ, ©.000000, O.000000,
15 0.000000, ©.000000, O.000000, ©.00O000C0O, ©.000000, O.0000COQ, ©.000000, O.000000,

Write XML If this is box checked, the program will write an XML file that contains BSDFs (bi-directional
BSDF scattering matrices) for the glazing system. The file is named <glazing system name>.XML,
output and is located in the BSDFs subdirectory where the WINDOW database is located.

If the glazing system contains only specular layers, the “Use matrix method for specular
systems” must be checked in order to generate this file. For shading systems, the matrix
method will automatically be used and that box does not have to be checked to generate the

XML BSDF output file.

[=] Sample GlzSys 2l E3 |

[ T B -
(THTHT]

s oG

F
Ly Rk
1]

L i )
s R |
|

ISE
{1}
LLr

fa B3 Rd R

(¥R S R
T

3 <WindowElementType>System<,/WindowElementType>
<Cpticalx>
<Layer>

<Materialx>
<Name>Sample GlzSys</HName>
<Manufacturer></Manufacturer:>
<Thickness unit="Meter">0.026510</Thickness>
<DeviceType»Other</DeviceType>
</Material>
<Databefinition>
<IncidentDataStructure>Columns<,/IncidentDataStructures
<hngleBasis>
<kngleBasisName>LBNL/Elems (marter</AngleBasisName:>
<AngleBasisBlock>
<Theta>0.000000</Theta>
<nPhis>1</nPhis>
<ThetaBounds>
<LowerTheta>»0.000000<,/LowerTheta>
<UpperTheta>%9.000000</UpperTheta>
</ThetaBounds>
</hngleBasisBlock>
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16.1.3. Optical Calcs 16. Preferences

Generate
full
spectrally-
averaged
matrix for

Spectral
data

=] Sample GlzSysxml E1

63 E] <WavelengthDataBlock>

64 <WavelengthDataDirection>Transmizsion Front</WavelengthDataDirection»

65 <ColumnfngleBasis>LBNL/Elems Quarter</ColumnfngleBasis>

1 <RowAngleBasisrLBNL/Flems Quarter</RowAngleBasis>

a7 <ScatteringDataType>BTDF</ScatteringDataType>

68 = <ScatteringData>

63 7.120173, O0.0O0O000QO0, O.OOOOOO, O.OOOOCO, O.OOOOOO, O.OOOOOO, O.OO0OOQOCO, O.O0000CO, O.O0O0OCOO0O,
70 o.oo00000, 7.601175, O.O0OO0O00O0, O.O0OO0OOCO, O.OOOOOO, O.OOOOOO, O.O0OO0O0O0C0O0, O.O0000CO, O.O0O0OCOO0O,
T1 o.oo00000, O.O0OOOOQO, 7.601175, O.0O00O00O0, O.OOOOQOO, O.OOOOOO, O.O0O0O00C0O0, O.O00000CO, O.0O0OCOO0O,
T2 0.000000, O.0OOO0OO, O.0OOOOO, 7.601175, O.0OO0O0OOO, O.OOOOOCO, O.OOOOOO, O.0OOOOO, O.O0OOOOO,
TE 0.000000, O.0OO00OO, O.0OOOOO, O.OOOOOO, 7.601175, O.0OOO0CO, O.OOOOOO, O.0OOOCOO, O.O0OOOOO,
T4 0.000000, O.000000, O.0OOOOO, O.OOOOOO, O.OOOOOO, 7.601175, O.000000, O.0OOOOO, O.O0OOOOCO,
15 o.oo00000, O.O0OO0O0OQO, O.OOOOOO, O.OOOOCO, O.OOOOOO, O.OOOOOO, 7.601175, O.000000, O.0O0O0O0O0O,
76 o.oo00000, O.O0OO0O0OQO, O.OOOOOO, O.OOOOCO, O.OOOOOO, O.OOOOOO, O.O0O0O0000, 7.601175, O0.000000,
77 o.oo00000, O.O0OO0OOQO, O.OOOOOO, O.OOOOCO, O.OOOOOO, O.OOOOOO, O.O0O0O0000, O.O00O00O, 7.601175,
T8 o.oo00000, O.O0OO0O0OQO, O.OOOOOO, O.OOOOCO, O.OOOOOO, O.OOOOOO, O.OO0OOQOCO, O.O00000CO, O.O0O0OCOO0O,

When these boxes are NOT checked, WINDOW?®6 will display the resulting optical properties
of complex glazing systems at normal incidence for the incoming angle (horizontal to the
glazing system) and hemispherically integrated on the outgoing side. This is what is
displayed in the “Center of Glass Results” tab in the lower section of the Glazing System
Library for SC, SHGC, Tvis as well as the results in the Optical Data tab in that same section.

The two check boxes in this section will cause the program to generate results for all the
angles in the basis used for the calcuation (145 incoming and 145 outgoing angles for the
WINDOW 6 Full Basis, for example), rather than just the normal incidence hemispherically
integrated results. The full matrix of results is needed for the matrix reader to give complete
results. Checking these boxes will add somewhat to calculation time, but it is not significant.
Default: unchecked.

This pulldown list allows several different options for the type of spectral data to use in the
matrix method calculations. These choices ONLY effect calculations using the matrix
calculation method, ie, for complex glazing systems. These choices do not apply to
calculations that do not use the matrix calculation method, such as glazing systems without
shading systems (unless the “Use matrix method for specular systems is checked, in which
case this choice will be used for glazing systems without shading devices). Default:
Condensed spectral data.

The choices are:

e  Full spectral data: Selecting full spectral data for a matrix calculation means that the
program will use the full set of spectral data for each glass layer and shading layers
if availabile. This choice can result in long calculation times for shading layers. Use
this choice to ensure accurate results for the Color Properties tab (although the color
tab is currently disabled for complex glazings).

e 1ISO 9050 wavelength set: This is a reduced set of spectral data wavelengths that will
be used to select the spectral data values for the glass layers and shading layers if
available. This wavelength set is documented in the technical appendix of this
manual. Use this choice to ensure accurate results for the Color Properties tab
(although the color tab is currently disabled for complex glazings).

¢ Condensed spectral data: This selection allows values to be input in the following
two input boxes for “Number of visible bands” and “Number of IR bands”. This is a
temporary feature which allows quick results. In the future, a “smart condensing”
option will be implemented to replace this.

16-8
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16. Preferences

16.1.3. Optical Calcs

Number of
visible bands

Number of
IR bands

Angular
basis

If the “Condensed spectral data” choice is selected in the “Spectral Data” pulldown list, this
input box can be edited. Input the value for the number of wavelengths to be used in the
visible band, which is defined as wavelengths of 380 nanometers to 780 nanometers. The
wavelengths are sampled evenly across the range. Range: 5 to 500. Default: 5

If the “Condensed spectral data” choice is selected in the “Spectral Data” pulldown list, this
input box can be edited. Input the value for the number of wavelengths to be used in the
“near” infrared (IR) band, which is defined as wavelengths of 780 nanometers to 2500
nanometers. The wavelengths are sampled evenly across the range. Range: 5 to 500. Default:
10.

The choices in this pulldown list define the set of angles used by the matrix method
calculation. There are currently three choices in the pulldown list:

e W6 standard basis: 145 incoming and 145 outoing angles
e W6 half-size: 73 incoming and outgoing angles

¢ W6 quarter-size: 41 incoming and outgoing angles

The number of angles that the matrix calculation engine calculates makes a significant
impact on calculation speed, which is why the smaller basis choices have been included. The
impact on the results of the number of angles used in the calculations will depend on the
properties of the shading device, for example the angle of venetian blind slats. The matrix
reader can display results from any of these basis choices, as long as the “Generate full
Spectrally-averaged Matrix for” checkboxes (defined above) are checked. Default: W6
quarter-size.

Venetian blind calculation methods

Solar/Visible
range

FIR range

This pulldown for the calculation methods for venetian blinds in the solar (which includes
near IR) / visible range has the following choices (Default: Directional diffuse):

¢ Uniform diffuse: uniform diffuse means that a uniform distribution of radiance
across all outgoing directions for a given incident direction.

e Directional diffuse: directional diffuse means that there is a “beam” incident
radiation source that produces diffuse transmitted and reflected radiance. This
method takes into account individual contributions - radiosities of all parts
(segments) of both slat surfaces which are visible at a certain outgoing diection. This
approach provides better angular distribtion of the diffuse radiation.

This pulldown for the calculation methods for venetian blinds in the solar/visible range has
the following choices (Default: Directional diffuse):

e  Uniform diffuse: uniform diffuse means that a uniform distribution of radiance
across all outgoing directions for a given incident direction.

e Directional diffuse: directional diffuse means that there is a “beam” incident
radiation source that produces diffuse transmitted and reflected radiance. This
method takes into account individual contributions - radiosities of all parts
(segments) of both slat surfaces which are visible at a certain outgoing diection. This
approach provides better angular distribtion of the diffuse radiation.

e IS0 15099: This model is as described in 7.3.2.7 in ISO 15099
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16.1.4. Optical Data

16. Preferences

16.1.4. Optical Data
The Optical Data tab contains settings which control where the program will find the optical data for the
optical calculations.

| Options I Themal Calcs I Optical Calcs | Optical Data | Radiance |

|Use the following database for optical data:
@ |GDB or IGDE Update
C:\Users"Public®LENL"LBMNL Shared"Glazingmdb |Browse

I

_) Optics User database

Browse

I

Standards File
IMLALEML SharedStandards"W5_NFRC_2003std  |Browse

Figure 16-5. The Optical Data tab controls options for where the optical data is located.

The following settings are available on the Optical Data tab:

Use the following
database for

optical data

Standards file

These two radio buttons control what database is opened when the Import button is
selected in the Glass Library:

IGDB or IGDB Update: If this option is selected (and the correct database is
defined using the Browse button), this is the database that WINDOW will
open when the Import button is used in the Glass Library, allowing the data
from the IGDB to be imported. This should also be set in order to use the
Update IGDB button in the Window Glass Library, which will automatically
update that library to the latest IGDB version that is installed.

Optics User database: If a new layer is created in Optics (such as a laminate,
applied film, coating applied to a different substrate), it is saved in the Optics
User database. Selecting this option, as well as selecting the database file using
the Browser button, will cause that file to be opened when clicking the Import
button in the Glass Library, allowing those layers created in Optics to be
imported into WINDOW.

The file (including the directory path where it is located) to be used for the optical
calculations. Default: W5_NFRC_2003.std

16-10
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16. Preferences

16.1.5. Radiance

16.1.5. Radiance

The Radiance tab controls whether or not Radiance is enabled.

| Options I Themal Calcs IOpticaI Calcs I Optical Data | Radiance | Deflection I Updates|

Figure 16-6. The Radiance tab controls whether or not Radiance is enabled.

The following setting is available on the Radiance tab:

Enable Radiance

Checking this box will allow the Radiance calculations (and generated images) to be
performed in the Glazing System Library.

In order to run Radiance, it is also necessary to install it separately from the WINDOW
installation. See the WINDOW download website for the download information
(windows.lbl.gov/window/software-download)

16.1.6. Deflection

The Deflection contains settings for the deflection calculations.

|Option5 |Then1'|a| Calcs IOpticaI Calcs I Optical Data I Radiance | Deflection | Updates

Default Initial Temperature 30 [
Defautt Initial Pressure 101325 Pa
Default Atmospheric Pressure 101325 Pa

Figure 16-7. The Deflection tab sets default conditions for the deflection calculation.

The following setting is available on the Deflection tab:

Default Initial
Temperature

Default Initial
Pressure

Default
Atmospheric
Pressure

The default temperature that the program will use when calculating deflection in a
glazing system. Default: 86 (IP); 30 (SI);

The default pressure of the gas in the glazing system gap the program will use when
calculating deflection in a glazing system. Default: 14.696 (IP); 101325 (SI); Units: PSI
(IP); Pa (SI)

The default atmospheric pressure the program will use when calculating deflection in
a glazing system. Default: 14.696 (IP); 101325 (SI); Units: PSI (IP); Pa (SI)
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16.1.7. Updates

16. Preferences

16.1.7. Updates

The Updates tab contains settings about how program updates are displayed.

|Options I Thermal Calcs IOpticaI Calcs IOpticaI Data I Radiance I Deflection | Updates [
Check for updates

@) Every time program opens
J BEvery 3 days
) Newer

Motify when there are updates for

beta
NFRC

General releases

Use cookie for website login

[] Anormymous Updates

Figure 16-8. The Updates tab controls when update information is displayed.

The following settings, which control when notifications about program updates are displayed, are available

on the Updates tab:

Check for Updates

Notify when there
are updates for

Use cookie for
website login

Specify the frequency that the program will check the WINDOW website to see if there
are program updates available:

e Every time program opens
e Every X days: specify the number of days between checks
e Never: never check for updates

Specify what information to get notifications about

e Beta: Beta versions of the software

e NFRC: Versions of the software that pertain to NFRC

¢ General releases: any new release of the software
If this is checked, some information is sent to LBNL to keep track of the number of
users of our software (such as what program was downloaded), which we provide to

our funder, the U.S. Department of Energy. This link provides complete information
about what is tracked and why:

https:/ /windows.lbl.gov/1bnl-software-update-tracking

Anonymous If this is checked, no data is tracked, to conform with the GDPR rules.
Updates
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.1. Overview

The WINDOW program calculates the center-of-glazing U-factor (U.), Solar Heat Gain Coefficient (SHGC.),
Visible Transmittance (VT), and Condensation Resistance (CR) indices according to the ISO 15099 standard
and NFRC standards. Calculating to the EN/ISO 10077 and associated standards is also available but they are
not the default settings.

The procedure for calculating the center-of-glazing U-factor in WINDOW is as follows:

® Create a glazing system for the product to be modeled which is composed of entries from the Glass
and Gap Libraries. Select layers from the following libraries:

o Glass
o Shading Layer
o Gap (which can be used to define a vacuum gap)
®  Specify the Environmental Conditions based on the desired standard

= (Calculate the results

If desired, you can import the glazing system into the THERM program to calculate the frame and edge
properties, and then import those results back into the WINDOW Frame Library, which can then be used to
define a whole product in the Window Library. (See Section 17 for more details)

See Section 8 for complete details of the input and settings for the Glazing System Library. This section shows
how to create various types of glazing systems, including

= Deflection: show the effect on glazing systems when they are exposed to atmospheric pressure that is
different than the pressure in the gap

® Vacuum glazing: glazing systems that have a vacuum in the gap between layers

® Chromogenic glazing: glazing sysetms that are comprised of chromogenic layers that change state
depending

® Radiance results: run a simple Radiance model on a glazing system
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

17.2. Create a New Glazing System
There are several methods for making a new glazing system
From the List view:

e (Click the New button to make a new record with the name Default, and all the values based on
the default settings

or

e Highlight and existing record and click the Copy button to make a copy of that record with the
same name but a new ID

From the Detail view:

e (lick the New button to make a new record with the name Default, and all the values based on
the default settings

or

e Move to the desired record (either from the List view or using the record navigation buttons) and
click the Copy button to make a copy of the current record.

17.2.1. Create a Glazing System using Copy from the List View

To create a new glazing system from the List view using the Copy button, follow these steps:

* In the Glazing System Library List View, copy an existing record by highlighting the record to be copied
and clicking on the Copy button.

*  Click on the Detailed View button to edit the glazing system information as needed, including the Name.

* Save the record using the Record/Save menu (or Alt-S).
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

Step 1:

Highlight the record to be copied

by clicking on\the record.

Step 3:

WINDOWS5 will automatically
system. A different ID numbe

ssign a unique ID for the new Glazing
can be typed, as long as it is unique.

B @ N: O# 7 @5% 2R
Glazing Syatern Library [E:'\Users\F’uinc\LBNL'\WINDDW?.E\.W?.m?b]
# of . E rvvronmental
\ D Naame Lavers Mode | Til Conditions
1 Single Clear 2 # g0 MWFRC100-2010
Step2: — > Loy | RS R
. Double Clear A . MFRLC 11
Click on the - - " P S
Copy button Delete 3 Double Lovw-e Air i 5 A0-2010
5 Adding a record...
to copy the Fitd 4 Double Clear with Argar] 0-2010
highlighted ID - 5 Triple Clear oK 0-2010
record. . . _ ;
Ii 7 Double high zolar gain | 0-2010
g Sample GlzSys Cancel  |hozmo
Advanced..
Double lovi- 0-2010
J o T [vfacuum] ID for new record: |19
e . 10  Double low-g [air] - deflg 0-2010
Import 11 Triple low-e [argon] - del 0-2010
- 12 Triple with suspended Id [ Owenwrite existing records 02010
Ezport 13 Double clear [4ir) with whTreTm—=—To=Toverage s q—Tree0-2010
Fepaort 20 Double low-g [argon] with ext. perforated screen # gy MWFRC100-2010
Brint | 30 Double low-g [argon] with int. horiz. VB [45 deq) # gg  WFRC100-2010
= 1
Figure 17-1. Use the Copy button to copy an existing record to a new record.
Step 5:
/Click on the Detailed View button to copy the highlighted record.
File Edit/ Libraries Record Tools Yiew Help
= =iE BHoeni O# 7 @’ 2K
> - - Glazing Systern Library [C: 45U zers' PubhchLBMLYWWIND O0WF B ¥ mdby)
Detailed Yiew
Calc # of . Ervvironmental -
Q D Name Layers Maode | Til Conditions T
Mew
= 1 Single Clear 2 # gg  WFRC100-2010
2 Double Clear Air 2 # gg  MWFRC100-2010
Delete 3 Double Low-e Air 2 # q0  MWFRC100-2010
End 4 Double Clear with Argon 2 # 90  MWFRC100-2010
I - 5 Triple Clear 3 # gg  WFRC100-2010 _
li 7 Double high zolar gain low-e 2 # qn0  WFRC100-2010
2 Sample GlzSys 2 # qn0  WFRC100-2010
NEETDEL 3 Double lw-e [vacuum) 2 % g  NFRC1002010
33 records found. 10  Double low-e [air] - deflected 2 # g0 MWFRC100-2010
Import 11 Triple low-e [argon] - deflected 3 # q0  MWFRC100-2010
- 12 Triple with suspended low-e film [argon) 3 q0  MWFRC100-2010
Egpoit 13 Double clear [air) with white it - 50% coverage z # g0 MFRC100-2010
Report » Diouble Clear Air 2 NFRC 1002010 |
Frint /fl 20 Double low-g [argon] with ext. perforated screen 3 B 90  WFRC100-2010 Jﬂ
= 4 »

Step 4:/
Make sure the new record is highlighted, then either click on the Detailed View button to make
changes to the new record, or double click on the highlighted record.

Figure 17-2. Highlight the newly copied record and click on the Detailed View button.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

Type a new name for the
glazing system.

When the Detailed View is first opened, all the
fields will be identical to the copied record.

ID#15 7 Name: [Double Clear it

Use the up/down arrows to

add or delete glass layers. [ #Layers: |z jl Tilk a0 ° IG Height:| 1000.00 mm
Enviranmental .
- |WFRC100-2010 - |G Width:|1000.00 ram
Click on the pulldown list ,/ Conditos | E
Comment:

arrow to select the desired
record from the
Environmental

or ¢ Oweral thickness:lm mm Maode: ’ﬁ— ™ Model Deflection 1 2

Conditions Library

Click on the Select arrows |

to pick a new glass layer

from the Glass Library. \ 1D Harmne tode Thick |Flipl Tsol | Rsoll | Rsol2 | Twviz | Rvisl | R
- Glasz1 »» 103 CLEAR_E.DAT # &7 [lo77 0070 0070 0884 0080 0.

Gapl »b 1 Air 120

@ Glazs2 ¥ 1 CLEAR_G.DAT # 57 O|o77 0070 0070 0884 0080 O

Th&S‘elect screen displays the records from the Glass Library.

Highlight the desired glass library record, |2 Select =S

then click on the Select button to use it ,

. . —P -Selecl Cancel Find o} ~ | 4886 records found.

in the glazing system. -4
o] Mame Productt ame M anufacturer Source  |Mods Color—
E260  WUEB4D wir LIE-40 on Evergreen “Wiracon IGDB w182 # =
5361 WUET140.vir WLIE-40 on Arctic Blue Yiracon IGDE w182 # -

G WLIET 40 vir
B33 WREZ2438WIR

WIUE-40 on Clear

IGDE w210 #

WRE38 LawE on Optiwhite  Wiracon
B354 WHEZ2438-10VIR | WRE3S LowE on Optiwhite  “iracon IGDB w210 # -
«| »
]
D #: |15 Mame: |Double Graen Low E
# Lapers: |2 = | @ IG Height1000.00 mm

Erwiranmental — .

Corgic: | NFRC 100-201 0] | 16 Widthe1000.00 mm i

Comment; E

Ovwerall thickness: | 23.375 Mode: |# [ Model Deflection 1 2

[n] ¢ Mame Mode| Thick Flipl Teol | Reoll | Rzol2 | Twiz | RAwisl | B

< Glazz 1 »» 6362 WUET40.wir # 57 [J|oiss
Gap1 kb 1 Air 120
< Glass 2 »» 103 CLEAR_B.DAT # 57 [JlowA

0265 0542 0449 0138 0

0070 0070 0834 0030 0

When all the changes have been made to define the new glazing system, click on the Calc
button and the results will be updated

Figure 17-3. Editing the Glazing System characteristics in the Detailed View.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

The Center of Glass Results tab at the bottom of the screen shows the results for the glazing system. The U-
factor results are based on a default glazing system height of one meter. This center-of-glazing U-factor value
will be recalculated in the Window Library to reflect the true height of the product being modeled.

All the Glazing System Library records can be seen in the List View, accessed by clicking the List button
from the Glazing System Library Detailed View.

HH W.3 - Glazing System Library (C:\Users\Public\LBNL\WINDOWB\w6.mdb)
File Edit Libraries Record Tools View Help

B = BHoe@n: O#H 7| %|FTW

Glazing System Library [C:\UsershPublic\LBMLYWIND D'WEwE. mdb]

=
Detailed Wiew
Cale # af . Environmental Overall p
\—l D MHame Lerem Mode | Tilt Conditions k.eff Thickness Uval SHGC sC Twis
Mew - i Wiim2H
2 _ g0 |MFRC 100-2 13 0. |:|. Falil
Copy " | m
2 Double Clear Air 2 # 90 NFRE100-2010 0.064 24.00 2699 0.704 0.809 0786
Delete 3 Double Low-e Air 2 # g0 WFRC100-2010  QOR7 2170 2677 0468 0538 0632
Find 4 Double Clear with Argon 2 # g MFRC100-2010 0.080 18,70 2576 0.764 0878 0e14
] - 5 Triple Clear R 90 WFRC100-2010  poat 4340 1742 0617 0708 0702
I g 3 Lowee air R 90 WFRC100-2010  nost 25 46 1784 0,500 0874 0720
7 3mm Clear 7 W g0 WFRC100-2010 Qo4 2651 1832 0686 07 0w
facarce 8 Sample GlzSys 2 # g0 WFRC100-2010 0049 2651 1.932 0.686 n7ee 074l
9 recards found. 9 Sample GlzSys w Int Blue VB 3 g0 NFRC100210 a7 56.18 1.749 0525 0718 0085

Import
Export
Feport

FPrint

G

A “#” in the Mode field indicates that all the glass layers
in the glazing system are NFRC approved. The
exception is that laminates and applied films imported
from the Optics6 User database will not have a “#".

Figure 17-4. The List View of the Glazing System Library shows all the glazing systems.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

17.2.2. Create a Glazing System with a Shading System

To model a glazing system with a shading system, specify that the layer is a Shade, which then allows
selection for that layer from the Shading Layer Library. The shading layer can be put on the outside or inside
of the glazing system, or between two of the glass layers. It is possible to model multiple shading systems in

one glazing system.

To add a shading layer to the glazing system, select “Shade or frit” from the pulldown list on the left hand
side of the layer table.

|3|_333 .........................
Shade or it

Figure 17-5. To select a fritted layer, select “Shade or frit”

The double arrow to the left of this option will then display all records in the Shading Layer Library

8. Select

Cancel

Find In * 280 records found.

EX3

3000
2001
2002
3003
2004
2005
3500
4000

I arme:

Slirn White VB Closed

Slim ‘White VB 45

Slim White Open

Slir Marine Cloged

Slirn Marine 45

Slim Marine Open

Dickson Orchestra #0681 Dune

Univiews Charcoal

Productt ame

Slirn “white Yenetian Blind
Slirn “white Yenetian Blind
Slirn “white Yenetian Blind
Slirn M arine Blue Yenetian Blind
Slirn M arine Blue Yenetian Blind
Slirn M arine Blue Yenetian Blind
Dickszon Orchestra BOBE1 Dune

Uniview Charcoal

b atufacturer

Pella
Pella
Pella
Pella
Pella
Pella
Goodearl and Bailey

Uniline

Type

Wenetian [horizontal]
Wenetian [horizontal]
Wenetian [horizontal]
Wenetian [horizontal]
Wenetian [horizontal]
Wenetian [horizontal]
BSDF

BSDF

Figure 17-6. Click the double arrow to the left of the ID column and the records from the Shading Layer Library are displayed.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

The desired shading layer can be selected and it will be added as a layer in the glazing system. The graphic of
the glazing system will show the shading layer with diagonal stripes.

D g 31 Mame: [ouble low-e [argon) with inbetween horiz. VB [45 deg)
# Layers, 3 — Tk awm A G Height:  1000.00 mm
Erviranmental L -
Conditione: MNFRC 100-2010 v| IG Wwhidth:  1000.00 mm //
Comment: /
7
Owerall thickness: 30,94 i Mode: ? Maodel D eflection 1 2 3
[ M arne Mode| Ahick |Flipl Tzol | Bsoll | Rzol2 | Twis | Rwigl | RAwis2 Tir E1 E2 Caond
- Glazz1 »r 103 CLEAR_EDAT 57 [O|o7A 0070 0070 0884 0080 0080 0000 0840 0840 1.000
Gap1 kr 9 Air[10%) ./ Argon [05] Mix 1.3
- Shade 2 #r 21 Dark Blue Blind 24 mm slat at 45 degrees 170
Gap 2 Kk 9 Air [10%) ./ Argon [05] Mix 1.3
- Glazz 3 »r 103 CLEAR_EDAT # 67 074 0070 0070 0884 0080 0020 0000 0840 0840 1.000

Figure 17-7. The selected shading layer will now be defined for that layer in the Glazing System.

To complete the definition of the shading system it is necessary to define how the shading layer relates to the
frame it will be sitting it, in terms of the distances from the top, sides and bottom. These values are called

= Dtop
=  Dbot
® Dright
= Dleft
D Mame Mode Thick |Flip| Tir E1 E2 | Cond | Dtop [mm] | Dbot [mm] | Dright (mm] | Dleft (mm)
- Glazz1 »» 103 CLEAR_G.DAT # 57 [O| o000 0840 0840 1.000
Gap1 »e 9 Ajr [10%) 4 Argon [90%] Mix 13
- Shade 2 e 32 0.4" inbetwesn VB [white] - 45 deg T2 0noo 0noo 0.aaa 0000
Gap 2 »» 9 Air (10%) 4 Argon [90%] Mix 13
- Glaze 3 »e 103 CLEAR_RDAT # H7 [O| oooo o840 0840 1.000

Figure 17-8. Define Dtop, Dbot, Dright, and Dleft for the shading system.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

Section 19, there are extensive descriptions about how to define this relationship depending on the type of
shading system being modeled. Below is one example of how these values would be defined for a specific

shading system case. See Section 19 for more details.

—

glazing
Shade

—* F Dright

Figure 17-9. Perimeter gap widths between frame and shade with continuous hardware. The figure illustrates a roomside shading
system, but the defined gap distances apply to all shade locations (roomside, outside, and between-glass).
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

17.2.3. Create a Glazing System with a Frit layer

Fritted glass layers are found in the Shading Layer Library. For the layer, select the option for the layer of
“Shade or frit”.

|3|_333 .........................
Shade or it

Figure 17-10. To select a fritted layer, select “Shade or frit”

The double arrow to the left of this option will display all records in the Shading Layer Library, which will
include any fritted layers that are defined there.

5 Select

Cancel Fitd D * | 280 records found.

I M ame ProductH ame td anufacturer Type
roo0 Mirazpan(Th] Medium Gray [-348] 30% | Virazpan[Th] Ceramic Frit, Mediom Gray [v-948) 30% Coverage  “iracon Fritted glass
BOm Simulated Sandblast [W-1086] 7O Tranzlucent Frit, Simulated S andblast M-1086) 70% Coverage  Yiracon Fritted glass

Figure 17-11. Click the double arrow to the left of the ID column and the records from the Shading Layer Library are displayed, which
include any layers defined as fritted glass.

The desired fritted layer can be selected and it will be added as a layer in the glazing system.

1D #: &1 Mame: Wiracon Frit
it Lapers: 2 : Til: a A Height:  1000.00 mm
Ervironmental Al e
Conditiong: LIMFAC 100-2010 ~ | IGWidth:  1000.00 mm %
“
Comment: o
Z
i
Overall thickness: 23.114 mm Made: # Madel Deflection 1 2
D M amne Mode| Thick |Flip Tszol | Rzoll | Rsol2 | Twiz | Rwisl | Awis2 | Tir E1 E2 | Cond
- | Fritted glazz 1 ¥k 5000 Wirazpan(TH] Medium Gray [W-348) 30% 47 079 0082 0083 0888 0085 00BE 0000 0540 0540 1.000
Gap1 bk 1 Air 127
- Glazz 2 ¥ 103 CLEAR_EDAT # 57 [Jo77 0070 0070 0884 0080 0080 0000 0840 0840 1.000

Figure 17-12. The selected fritted layer will now be defined for that layer in the Glazing System.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

17.2.4. Create a Vacuum Glazing System

Modeling a vacuum glazing system requires that a vacuum “gap” be defined in the Gap Library, which can

then be selected as a layer between two pieces of glass.

In the example below, the gap for the double glazed system is referencing a record in the Gap Library that has

been defined as a vacuum.

D# 9 MName: Double low-e [vacuumn)
# Layers: 2 : Tilt: o A G Height:  1000.00 ram
Environmental - ]
Conditions: MFRC 100-2010 v| IG %idth:  1000.00 mm :
Camment: |
Dverall thickness: 8.082 mm tode: # 12
D Hame Mode| Thick |Flipl Tsol | Reoll | Rsol2 | Twiz | Rwisl | Bwis2 Cond
- Glazz 1 »» 2027 LoBE2V0-4.CIG # 40 [d{o270 0241 0470 0765 0074 0055 0000 0840 0037 1.000
Gap1 #3000 Vacuum-air P=0.001 (pr-1.5 ps-30) 01
- Glazz 2 »» 885 CLR_4.4FG # 40 |:| ED.D?B 0078 0899 0077 0077 0000 0840 0840 1.000

Figure 17-13. For a vacuum glazing system, the Gap layer is defined in the Gap Library as a vacuum.

Here is the definition in the Gap Library for that vacuum.See Section XX. Gap Library for details about

defining a vacuum gap.

Gap Library

1D #: 300
Mame: %acuum-air P=0.001 [pr-1.5 pe-30]

Wacuum
Malecular Weight: 28.970 Pressure: 013332 Pa 0.00100 Tam
Specific: heat ratio: 1.400 Pillar Definition: |1 1.5 radius -- 30 spacing - | E|

Gap Propertiez at Yacuum
Conductance 006787 wi/m2-K

Figure 17-14. An example Gap Library record defined as a vacuum.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

17.2.5. Create a Chromogenic Glazing System

There are several chromogenic glass layers in the Glass Library, both electrochromic and thermochromic,
which can have several different “states”.

SAGE Electrochromics is one example of an electrochromic manufacturer, but there are others in the Glass
Library. See the WINDOW Knowledge Base website (under Chromogenics) to see the list of chromogenic
layers in WINDOW.

Glazs Library [C:\UsershPublic\LBML/INDIO0W T B4 ?.mdb)

D MHame PraductMamme M anufacturer Source  |Mode Color| Thickness
mm
9900 SageGlass Classic 7 Bdch SAG SagelGlass® Clasgic_ 7mm lami full clear B4 SAGE Electrochromics, Inc. IGDB w33.0  # E.990
2905 SageGlaszs 7 SR2_E0ch.SAG SagelGlass® SR2.0 Fmm lami full clear B0%T SAGE Electrochromics, Inc. IGDB »33.0  # £.990
y R 3 Gray 45ch SAG Sagell Grap 9mm lami full clear 45T SAGE Electrochrom
0915 SageGlasz 9 Green_49ch.SAG Sagellass® Green Smm lami full clear 49%T SAGE Electrochromics, Inc. IGDB »33.0  # a.700
0920 Sagellazz 9 Blue_d40cl.5AG Sagellass® Blue 9mm lami full clear 40T SAGE Electrochromics, Inc. IGDB »33.0  # a.760
0925 SageGlasz 9 GrapSWC_24ch SAG SageGlass® Gray SYC 9mm lami full clear 24%T SAGE Electrochromics, Inc.  IGDE +33.0 # - a.820
0930 SageGlasz 9 GinSWC_26ch SAG SageGlass® Green SYC Smm lami full clear 26%T  SAGE Electrochromics, Inc. IGDE »22.0  # - a.730
Figure 17-15. There are several chromogenic layers in the Glass Library.
Looking at the detail view of the layer, it is possible to see the characteristics of the different states
Glass Library
IDH# 8910 Thickness: 8.8 mm
Marme: SageGlazs 9 Gray 45ch SAG
Product Mame:  SageGlazs® Gray Smm lani full ¢
Marufacturer:  SAGE Electrochromics, Inc.
Type:  Electrochromic
Conductivity; 0727 wiimk
Light Drark
Twis! n&52 0215 01E3 0o 0.008
Salor
Trang, Front (Teol); 0. 286 0.091 0070 0028 0.003
Trang, Back [Tsol2); 0. 286 0.091 0070 0028 0.003
Reflect, Front [Rzall]: 0.06E 0.058 0.057 0.058 0.058
Reflect, Back [Rsal2): 0124 0113 0113 0114 0116
Yisible
Tranz, Frant [Twiz): n&52 0215 01E3 0o 0.008
Trans, Back. [Twiz2]: n&52 0215 01E3 0o 0.008
Reflect, Front [Fwis1): 0.052 0.048 0047 0047 0.048
Reflect, Back [Rvis2): 0032 0.016 003 03 0.014
IR
Trang [Tir): 0.000 0.000 0.000 0.000 0.000
Emig., Front [Emiz1); 0.840 0.840 0.840 0.840 0.840
Emis., Back. [Emiz2): 0142 0142 0142 0142 0142
Figure 17-16. The Glass Library Detail View shows the properties of the different states for chromogenic layers.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

When an electrochromic layer is used in a glazing system, the program automatically creates two tabs in the
glazing system layer construction section, one which displays the glazing system in the “Light” state, and the

other in the “Dark” state.

D #: 50 Mame Sage Green
# Layers: 2 — Til 90 ° |G Height:  1000.00 mm
Erwiranmental . [
Conditianz: MFRC 100-2010 - 1G “width: 1000.00° mm E
Comment; E
Owerall thickness: 2440000  mm Maode: # Madel Deflection 1 2
Uze switching Parameter
Light | Dark
D MHame tode| Thick |Flip| Tsol | Fsoll | Rsol2 | Twiz | RAwisl | RwisZ Tir E1 E2 Caond
- Glasz1 »»  B915 SageGlass 9 Green 45 # 87 [J|oz08 0047 0124 0550 0052 0035 0000 0840 07140 0727
Gap1 k» 1 Air 127
- Glazs 2 »» 102 CLEAR_3.DAT # 20 [Ojos4 0075 0075 0899 0083 0083 0000 0840 0840 1.000
Figure 17-17. The Glazing System “Light” tab shows the electrochromic layer in the lightest state.
104 50 Mame: Sage Green
# Lapers: 2 —  Til: a0 ” IG Height;  1000.00 mm
Environmental .
Conditions: | WFRE 100-2010 w | |G'Width: 100000 mm
Cormment:
Owerall thickness: 2440000 mm Mode: # Model Deflection 1 2
Uze switching Parameter
Light | Dark
D Marme tode| Thick |Flip Tzal | Rsoll | Rsol2 | Twizs | Rwisl | Bvis2 Tir E1 E2 Caond
- Glasz 1 »¢ 8919 SageGlass 9 Green 1c # 87 [J|0003 0045 0094 0008 0048 0011 0000 0840 0140 0727
Gap1 kr 1 Air 127
- Glazs 2 »» 102 CLEAR_3DAT # a0 [J|os3¢ 0075 0075 0899 0083 0083 0000 0840 0.840 1.000
Figure 17-18. The Glazing System “Dark” tab shows the electrochromic layer in the darkest state.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

For an electrochromic layer, the program reports the results based on the different states of the glass layer
based on the switching parameter, which in this case is Visible Transmittance (Tvis).

ID #: 50 Mame: Sage Green
# Lapers: 2 : Til: a0 * |G Height:  1000.00 mm
Environmental - )
Condition: NFRC 100-2010 »| IGWidh 100000 mm :
Comment: .
Oweral thickness: 24 40000 mm Mode: # [ Model Deflection 1 a
[ Use switching Parameter
Light | Dark
D Mame Mode| Thick |Flip| Tsol | Rsoll | Rsol2 | Twiz | Bwisl | Rwis2 | Tir E1 E2 | Cond Comment
- Glazs 1 »» 8915 SageGlass 9 Green 45 # 87 [J|0208 0047 0124 0550 0052 0035 0000 0840 0140 0727
Gap1 »r 1 Air 127
- Glazs 2 »v 102 CLEAR_3.DAT # 30 [Jjoes4 0075 0075 0899 00892 0083 0000 0.840 0.840 1.000
Center of Glass Results I Temperature Data | Optical Data I Angular Data | Color Properties I Radiance Fesults | Dynamic Properties
Switching Paramater System Properties
Layer Twis Tzol Absl Abs2 Rfzal Rbzal Twiz Rifwiz Rbwiz SHGC
0.550 0185 0.754 0.007 0.055 0160 0.496 0.078 0111 0273
02 0073 0.879 0.o02 0.046 0153 0.203 0.0s2 0.096 0172
0180 0.050 0.903 0.001 0.045 01583 0144 0.050 0.094 0152
0.079 0.026 0.931 0.001 0.043 0143 007 0.046 0.091 0130
0.008 0.003 0.953 0.000 0.045 0133 0.007 0.048 0.091 0103
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17. MODELING CENTER-OF-GLAZING WITH WINDOW

17.2. Create a New Glazing System

For a thermochromic layer, where the states are determined by glass temperature, the program reports the
properties of the glazing system depending on temperature under the Dynamic Properties tab (which only

appears when a chromogenic layer is used in a glazing system).

Checking the “Use switching Parameter” allows you to enter a specific temperature value, which the program

will then report, along with the other states, in the results section.

D #: B4 Mame: Thermochromic Azuria 12 mm
# Layers: 2 ) 907 IGHeight 100000 mm
Environmental "
Coritiony: MFFC 100-2010 | IGwidthe  1000.00 mm
Comrent:
Check the “Use switching
Overall thickness: 27.70000  mm  Mode: Model Deflection 1 ? Parameter” box in order to enter a
specific temperature for the
7] Use switching Parameter  alue: 59423 C < program to calculate the results for
D MHame Mode| Thick |Flipl Tsol | Rsoll | Rszal2 | Twiz | Rwisl | Rwis2 | Ti E1 E2 | Cond Comment
»r 30020 ThermochromicZ_24. LE| 120 [J|0223 0045 0054 0545 0055 0.0RS 0000 0840 0840 1.000
Gap1 e 1 & 127
- Glasz2 »» 102 CLEAR_3DAT # 20 [Jog34 0075 0075 0999 0083 0082 0000 0840 0840 1.000
Center of Glazs Results I Temperature Data | Optical Data | &ngular Data | Color Properties | Radiance Results | Dynamic Properties
Switching Paramater System Properties
Layer Temp Tzol Absl Abs2 Rifzal Rbzal Triz Rifvis Rbwiz SHGC

24000 0.203 0833 0.005 0.054 0113 0,433 0,080 0135 0.337
34.000 0163 0773 0008 0.050 0112 01,396 0068 0132 0310
48000 0102 0848 0.008 0.044 0110 0.206 0049 0125 0.256
E4.000 0.048 0306 0.004 0.042 0109 0.054 0043 0122 0212
76000 0.023 0926 0.003 0.042 0108 0.021 0042 0121 0196
59423 v 01060 0893 0.005 0.042 0109 0.034 0044 0123 0222

The value entered when “Use

switching Parameter” is checked

will be added to the table of results

for the different temperature states

Figure 17-19. The Glazing Systems Library results for thermochromic layers show the properties at each state.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

17.2.6. Coatings

The location of coatings on a glass layer can affect the center-of-glazing U-factor and therefore the whole
product calculation, so it is important to specify the location correctly. When using a glass entry from the
WINDOW Glass Library, if the coating is not on the correct surface, the glass layer shall be flipped. To flip a
glass layer, while on a glass layer in Edit mode, click on the Flip checkbox, and the glass surfaces will be
flipped, as indicated by the dashed line in the graphic display of the glazing system.

lazing System Library
D #: |3 Name: |Double Lov-e Air
# Layers: |2 jl Tilk: v IG Height:|1000.00 mm : Coating is on
E revironmental .y i ;
Condiione: |NFHE 100-2M0 ﬂ |G Wwidth:|1000.00 mm i t:e olut3|d|e of
B | 1 ) the glass layer.
Owerall thickness: | 21. 700 mm Mode: ’ﬁ—
D REE] tode| Thick |Flipl Teol | Bzoll | Rszol2 | Twis | Rwigl | Rwisg2 | Tir E1 E2 | Cond
- Glazz1 ¥ 925 CMFTIR_3AFG # 30 [J]049 0395 0331 0780 0126 0158 0000 0033 0840 1.000
Gap1 »e 1 Air 127 [
- Glazz 2 »» 103 CLEAR_G.DAT # B0 [JJ077 0070 0070 0884 0080 0080 0000 0840 0840 1.000
Click on the Flip checkbox and the glass
layer will be flipped so that the coating is on
the inside of the alass laver.
[lazing System Library
ID#: |3 Mame: |Double Low-e &ir
f# Layers: |2 j‘ Tilt: 90 ° I} Height:,ﬁﬁ mm :
Enwironmental . |
Copgitoo: | HFRC 100-2010 | IG width:| 1000.00 mm |
C L '
ommen | 1 2
Ovwerall thickness: |21.700  mm tode: |7
D Mame Made| Thick |Fip Tsol | Rsoll | Rsal2 | Twis | Rwisl | Awis2 | Tir E1 E2 | Cond
- Glazz 1 »» 925 CMFTIR_3AFG # 30 [|049 03 0395 0780 0158 0126 0000 0840 0033 1.000
Gap1 »» 1 Air 127 1
- Glazz 2 ¢ 103 CLEAR_B.DAT # B0 |07 0070 0070 0884 0080 0030 0000 0840 0840 1.000

Figure 17-20. Use the Flip checkbox to flip the coatings on a glass layer.
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17. MODELING CENTER-OF-GLAZING WITH WINDOW 17.2. Create a New Glazing System

17.2.7. Laminated Glass / Applied Films

If a laminated glass or applied film was created in Optics and imported into the WINDOW Glass Library
from the Optics User Database, those layers can be used in a glazing system. Section 9, Glass Library, contains
detailed information about this procedure.

They are treated as any other glass layer, by selecting them from the Glass Library in the layer construction
section of the Glazing System Library.
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18. TOTAL PRODUCT CALCULATIONS

18.1. Overview

Total products are defined in the Window Library, where the following components are brought together to
define the window:

®  Frames (head, sill, jambs, meeting rails, etc) are selected from the Frame Library
= Dividers (if applicable) are selected from the Divider Library

® (Glazing systems (with or without shading systems, vacuum glazing, chromogenic glazing, etc) are
selected from the Glazing System Library

When all these components have been defined, the program can calculate standard performance metrics for
the entire window, which will include the frame and edge effects.

WINDOW determines the total product U-factor according to NFRC 100 and ISO 15099 by calculating an
area-weighted average of the U-factors of the product components and accounting for product height:

® Frame and edge values for each cross section (frames and dividers) calculated in THERM: The U-
factors are area-weighted based on the projected area on a plane parallel to the glass (the Projected in
the Glass Plane choice in the THERM U-factors dialog box), not the total surface area of the frame
and edge.

= Center-of-glazing values from WINDOW

WINDOW calculates the total product area-weighted solar heat gain coefficient (SHGC) and visible
transmittance (VT) according to the NFRC 200 procedures and the total product Condensation Resistance
(CR) according to the NFRC 500 procedures.

WINDOW cannot calculate the total product area-weighted properties for some fenestration products. These
include entry doors and Vehicular Access Garage/Rolling Doors. For these cases, a spreadsheet can be used
to calculate the total product area-weighted values.

WINDOW 7 User Manual March 2019 18-1



18.2 Center of Glass 18. TOTAL PRODUCT CALCULATIONS

18.2 Center of Glass
Chapter 17 contains detailed information about calculating the center-of-glazing U-factors.

Access the Glazing System Library List View either from the Libraries/Glazing System menu, by clicking
on the Glazing System Library toolbar button, or by pressing F5.

File Edit Libraries Record Tools Wiew Help
= b | 5| B = | @ € 0: OH# 7 @’%k|%
Glazing System Library [C:\Users\Public\LEML\WIND DWW 7. 74/ 7. mdb)
Cale ID Name Lg;'ef[s Mode| Tip | Ervinmerial | Dueral oy SHGC | Tvie | Tdwls
Wmz-K
1 Single Clear 1 # 90 WFRC100-2010 5913
2 Double Clear Air 2 # 90 MFRC100-210 2703
[ 5 [Doube 2 | WFRE 100-2010
Find 4 Double Clear with Argon 2 # gn  MFRC100-2010 18.80 2576
§  Triple Clear L 90 NFRCIO02010 4255 1744
7 Double high zolar gain low-e 2 # 90 MFRC100-210 2593 1935
f  Sample GlzSys 2 # g0 MFRC100-2010 25.93 1935
g Double low-e [vacuum] 2 # 90 MFRC100-210 .06 0634
o5 ramerek feme] 10 Double lov-e [air] - deflected 2 # 90 MFRC100-210 2175 1663
11 Triple low-e [argan] - deflected 3 # g0 MFRC 100-2010 4312 0,700
13 Double clear [air] with white frit - 50% coverage 2 # 90 MFRC100-210 2413 2629
20 Double low-e [argon] with ext. perforated screen 3 # 90 MFRC100-210 733 1.050
30 Double low-e [argon] with int. horiz. VB [45 deg) 3 # 90 WFRC100-2010 54.69 1243
m < P S SO S U RS RO WY~ W S T=S WY = - ce_ wrncannania e e Py, P, e

Figure 18-1. WINDOW Glazing System Library.

The U-factors shown in the Glazing System Library are based on a one meter default height (set in the
File/Preferences menu, Options tab). When these glazing systems are used in whole products, in the
Window Library, the center-of-glazing U-factors will be recalculated based on the actual product height
specified in the Window Library. Therefore, the U-factors in the Glazing System and Window Libraries will
usually be slightly different.
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18. TOTAL PRODUCT CALCULATIONS 18.3 Frames
IDg 2 Wame: Sample GlzSys
# Lapers £ : Tilk: 90 " IG Height;  1000.00 mm
Erwiranmental . :
ool NFRC 100-2010 | IGwidth: 1000.00 mm
Comment; E
t || Options | Themmal Calcs | Optical Calcs | Optical Data
Dwerall thickness: 25933 i Maode: # [ Model Deflection 1 2 Localization
Unit system 1P @ SI
Language choice | English -
D MHame tode| Thick |Flip Tsol | Bsaoll | Rsol2 | Twvis | A
- Glazs 1 »» 9803 CLEARSLOF # 47 [J|o79 0074 0074 0888 O Misc. options
Gap1 rr 1 Air 165 [7] Dont show CR waming messages
< Glags 2 »» 5323 LOW-E_BLOF # 47 [O|0E7s 0117 0105 0826 [C] Create debug output
[T Create log file
Glazing hSysLer_n Ur;facF:)torf is baseddc_)nlthebglaziﬂg 7] Use Nominal Heights
system elg t In the Preferences dial 0g Dbox, the . .
h Gl height: 1000.000 mm
/ NFRC default being one meter (1000 mm). — 1> 3ang system heig
4 MNominal window height: 1000.000 mm
/ [T Use Nominal Glass Thickness

Center of Glass HESUV‘ Temperature Data | Optical Data | dngular Data | Color Froperties | Radiance Results|

Ufactor SC SHGC Rel Ht. Gain Twiz K.eff Layer 1 Eeff Gap 1 Eeff Laye
WK W2 WAm-K WK W Am-F
0.789 0.686 511 0.741 0.0754 1.0000 0.0434 1.
ID # 1 - The U-value for the glazing
Name Pictare system is “?” in the Window
Library until the Calc button is
Mode |NFRE -] clicked, because the U-value is
Type | Fived (picture) - dependent on the height of the
wafidth 1200 mm glazing system in the window.
Height 1500 mm /
Area 1.800 m2
Tilk a0
E nvironmental Conditions
MFRC 100-2010 -
Total Window Results
Click on a component to display characteristics belo
U-factor 7 Wm2-K, Glazing System
e = MHame | Sample GlzSys /'I
8 ? N
VT 2 D Ucenter £ 2K
Mlayers 2 5C ?
CR ?
Area 1.271 m2 SHGC ?
Edge area 0.305 m2 W ? Click on a component to display characteristic: below
U-factor 1.997 WM, lazing System
The calculated center-of-glazing U- SHGC 0603 Name: | Sample GilzSys 7
value in the Window Library is based on T T B 8 P Ucenter 1.913 wiim2K
the 1500 mm window height rather than Mlayers 2 5C 0.788
iaht i 4
the default 1000 mm height in the CR fes 1271 m2 SHGEC OGS
Glazing System Library Edgearea 0305 m2 Vie 0741
Figure 18-2. WINDOW Glazing System Library.
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18.3 Frames 18. TOTAL PRODUCT CALCULATIONS

18.3 Frames

THERM files can be imported into the WINDOW Frame and Divider Libraries in order to calculate the whole
product values in WINDOW.

The Source field in the Frame Library indicates whether the files were imported from THERM, as shown in
the following figure.

File Edit Libraries Record Tools Wiew Help
G b | == (H ®lli O# / @ % | §
- - Frame Library [C:AUzers\Publich LBMLSWIMD W T a7 indb]
Detailed View
Update Frame Edge Edge Glazing
L] 1 Wiz Sz | Ilppe Uvalue Uvaue | Conelation | Thickress | 19 e
New Wwhima-E | W2 mm mnm
1 Alwibeak HSHRAE N/A 5680 N Classl na sz a0 [
0
= 2 Alflush ASHRAE N/A 3970 N/ Class] nea stz o0 [
3 Wood ASHRAE N/ 2270 N/A Classl N Ba8 030 [
Find 4 Winyl HSHRAE N/A 1700 N/&  Class] nea eae o030 [
5 sample-head THM Them Head 2007 2360 N 65 423 030
§  samplejamb. THM Them  Jamb 1995 2343 N/ 5 425 o0
Sample-si THH s | om | s | —
:

7 records found.,
Import
Expart

Report

Figure 18-3. WINDOW Frame Library with records imported from THERM.

18.4 Windows

When the THERM results have been imported into the WINDOW Frame and Divider Libraries, and the
needed glazing systems have been defined in the Glazing System Library (also needed for the THERM
simulations), the whole product values for U-factor, SHGC, VT and CR can be calculated in the Window
Library.

In the Window Library Detail View, set the appropriate values on the left-hand side of the screen, which
depend on the type of fenestration product. The Mode field does not affect the results; the Type field should
be set to the appropriate choice for the fenestration product being modeled. The complete list of choices can
be viewed by clicking on the double arrow next to the Type pulldown list. All the choices are sizes (height
and width) defined by the National Fenestration Rating Council (NFRC) except for the last three custom
sizes, which allow user input for the height and width. The Environmental Conditions field can be set to the
appropriate value (from the Environmental Conditions library).

On the right-hand side of the screen, for each cross section component, select the appropriate records from
the Frame and Divider libraries. When the frame cross sections and the glazing systems are specified, click on
the Calc button and WINDOW will calculate the total product U-factor, SHGC, VT and CR, shown in the
lower left corner of the main screen. In addition, for obtaining NFRC rating values, the program calculates the
SHGCo, SHGC;, VTo and VTy, discussed in detail in the following section.

18-4 March 2019 WINDOW 7 User Manual



18. TOTAL PRODUCT CALCULATIONS 18.4 Windows

File Edit Libraries Record Tools View Help
=L BB E = M4 M H ¢ l: OH & @5 %
o 3
Cal [F4) Mame Ficture
Mode | HFRC -
MHew [ ]
Type [Fi:-:ed [picture] v] @
-
Width 1200 mm
. Delet .
Set Environmental Height 1500 mm
Conditions to the ~— trea 1.800 m2
appropriate record .m Tit an
from the Errdiranrnental Conditions
Environmental [ Divi
o ) Dividers MFRC 100-2010 =
Conditions Library [
l Diwiders ] v
0 ] Select @
E Find 18 records found.
E D Type Slze Width | Height Layout
mm mmm
E / 1 Cazement - Double MFRLC 2001 120000 15000 Horizontal Slider
2 Cazement - Single MFRLC 2001 BOO0O 15000  Single vizion area
— 3 Door Transom MFRLC 2001 20000 EBOOO0  Single vision area
4 Door MFRLC 2001 9500 20900 Single vizion area
g Double Doar MFRLC 2001 1920.0 20900 Horizontal Slider
Most of the Window , _ 2 sion
Types are based on 7 Garage door MFRC 2001 0000 24000 Single vision area
NFRC definitions, with v g Horizontal Slider NFRC 2001 15000 12000 Horizontal Slider
f",‘(‘ms'zes (height and \ g3 Prejecting [Awing-Dual) NFRC 2001 15000 12000 “ettical Slider
Wi .
) 10 Projecting [#whing-Single) MFRC 2001 18000 (000 Single vision area
Select one of the three 1 | Sidslte NFRL 2001 G000 20000 Single vision arsa
“Custom” types to set 12 Skylight NFRC 2001 1200.0 12000  Single vision area
user defined height and 13 Wertical Shider WFRLC 2001 12000 15000 “ertical Slider
width values. 17 Sliding Glass Doar NFRC 2001 20000 20000  Horizantal Slider
\ 18 Glazed Wall System MFRLC 2001 20000 20000 Horizontal Slider
100 Custom Dual Wision Horizontal | Custom 15000 12000 Horzontal Slider
A_ 101 Custom Dual Wision Wertical | Custom 12000 15000 “ertical Slider
102  Custom Single VYision Cugtom EO00 15000  Single vision area

Figure 18-4. Window Library Detail View - Select the type to determine the height and width of the window.
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18.4 Windows 18. TOTAL PRODUCT CALCULATIONS

Once the values have been calculated, the results are displayed in the Total Window Results section, as
shown below. The Detail button next to the SHGC and VT results can be used to view the SHGC,, SHGC;,
VTo and VT, values, and the Detail button next to the CR result is used to view the intermediate values used
to determine the overall CR result.

File Edit Libraries Record Tools View Help

= S EBRE B4 M H € OH? @5 %
o[ 8
Calc [F9] Mame Ficture
Mode | HFRC -
RELS I J
Tupe IFiHEd [picture] vJ
|
Width 1200 mm
Height 1500 mm
Area 1.800 m2
Environmental Conditions
[] Dividers [NFRC 100-2010 -
Diiwiders
Dizplay mode:
.
Total Window Results < Total Window Results calculated by
pressing the Calc button:
e U-factor

SHECAT Detal fhiester | L2 Wimz SHGC (Solar Heat Gain Coefficient)
f SHEC 0603 VT (Visible Transmittance)
- W 0.643 CR (Condensation Resistance)
\ CR 43

See the next section for a 7 | Condensation Index Details (=25
detailed description of the
information in the SHGC /
VT Detail button.
D frea| @30%RH | @50%RH | @7P0%RH|  Overal
CR 1800 7827 4922 337 4897
CRg 127 10000 $683 4649 627
CRe 0305 7827 4922 3637 4897
CRI 0224 8779 7A8F E2E2 TN
COG1| 8 1271 00000 00023 041533 00518
Header| § 0050 00001 00126  0.0428  0.0185
HeaderEdge| 5 0057 00004 0058 01772 00781
LeftJamb| & 0082 00017 00177 00527 0.0240
LeftJambEdge| 6 0085 00072 01320 02634 01342
RightJamb| & 0082 00017 Q0177 00527 0.0240
RightJambEdge| &  0.085 00072 01320 02634 01342
S| 7 0050 00038 00234 00825 0.0299
SilEdge| 7 007 00278 02023 03230 01844
Dewpoint [C) 23 10.3 15.4

Figure 18-5. Window Library Detail View where the whole product results are calculated and displayed.
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18. TOTAL PRODUCT CALCULATIONS 18.4 Windows

18.4.1. Individual Product SHGC and VT (SHGC 0 & 1, VT 0 & 1) for NFRC calculations

It is not necessary to calculate the SHGC and VT for all individual products and associated model sizes.
NFRC 200 outlines a procedure for determining SHGCo, SHGC, VTo, VT1 values which can then be used to
calculate the SHGC and VT of any individual product. This procedure is used to obtain NFRC rating values.

These values are calculated in WINDOW for the best glazing option modelled with the highest combined
frame and edge heat loss (i.e., the option with the lowest center-of-glass U-factor and the highest total
product U-factor), as outlined in NFRC 200, Section 4.2.3.A. The values calculated from that one case are then
used to calculate the SHGC and VT for any other glazing options using Equations 4-1 and 4-2 in NFRC 200.

For domed skylights (see Chapter 8 of this manual), it is necessary to use the tested value for the center-of-
glass value, with the modelled frame and edge values. The values are calculated for the product using the
best glazing system, for three cases:

* No dividers
= Dividers <254 mm (1”), modelled at 19 mm (0.75”)
* Dividers 2 25.4 mm (1”), modeled at 38 mm (1.50”)
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18.4 Windows

18. TOTAL PRODUCT CALCULATIONS

WINDOW automatically calculates these values for all records in the Window Library, using the U-factor for
the default divider as defined in NFRC 200. The values can be displayed by clicking on the Details button

next to the whole product results for SHGC and VT, as shown in the figure below.

File Edit Libraries Record Tools WView Help

n: O#

S

@t %

Diiwiders

Mormal
Total Window Results

)
=
=i
2
E;
o
o
@
14

= AEBRE B4 r M H O @®
o )
Marme Ficture

Mode | NFRC -

Mew
Tupe lFiHed [picture] vl

.

Width 1200 mm
Height 1500 mm
Area 1.800 m2
i 30

Environmental Conditions
[ Dividers |NFRC 100-2010 -

Click. on a component bo digplay characterigtics below

Ll-Factor 1997 WS 2-K
SHGCAYT Detail SHGE 0603
0.E48
CR Detail il
CR 43

Click on the Detail button next to SHGC and
VT to getthe SHGC 0 &1l and VT 0 & 1
calculated for No Dividers, Dividers < 25.4
mm (1”), and Dividers = 25.4 mm (1”)

N\

SHGC and VT detail

Mo Generic Generic

Dividers Dividers Dividers
POD [mim] [RE 19.0500 38,1000
SHGCO 0.0036 0.0065 0.0093
SHECT 0.8730 0.7323 0.7103
YTl 0.0000 0.0000 0.0000
YT 0.8755 0.7858 07010

ak. ] [ Save bz l

Figure 18-6. Click on the Detail button to get the SHGC 0 & 1 and VT 0 & 1 results.
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18. TOTAL PRODUCT CALCULATIONS

18.4 Windows

If the product has real dividers, the program will calculate the SHGC 0 & 1 and VT 0 & 1 values for the

generic dividers as well as for the actual dividers, as shown below. For NFRC simulations, the default divider

results should always be used.

Results for actual
dividers modeled

Results for default dividers

in the window
SHGC and VT detail ¥ ¥ v N [

Actual Ma Generic Genernic

Dividers Dividers Dividers Dividers
PDD [rmm) 15.8800 [REE 19.0500 3B8.1000
SHGLED 0.0042 0.0036 0.0065 00093
SHGE 0.8045 0.8790 07923 07103
WT0 0.0000 0.0000 0.0000 0.0000
WT1 0.8004 0.8755 07858 0Foin

[ QK. ] I Save fs... J

Figure 18-7. The SHGC 0 & 1 and VT 0 & 1 results are shown for the actual dividers if they are modeled.
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18. TOTAL PRODUCT CALCULATIONS

SHGC and VT detail =

Mo Genenc Genenc
Dividers Dividers Dividers

FDD [mm) M 159.05000 3810000

SHGCO 000353 0.00647 000925

SHGC 0.8vae99 079228 071025

W10 0.000o0 0.00000 0.00000

WT1 0.87545 0.73581 0.70099
ak. | Save fs.. |

A\ 4
H save As @
Savein: | |, WINDOWE | £ E-
Click on the Save As Name Date mod‘ified Type g

button to save the results
into a text file.

| AngularCalcDetailedReport-Glazing...
| AngularCalcDOE2Report-WhaleWi..,

1042372012 4:53 PM
1042372012 £:53 PM

Text Document
Text Document

) BSDFs 5/14/2013 1:53 PM File folder
| Debug 5/14/2013 1:52 PM File folder E
) Samples 4/22/2013 517 PM File folder
J XML 11/15/2012 5:34 PM  File folder
] 1 b
File name: |

Save

Save as type: |Text files {"be)

j Cancel

The text file can be imported
into other software, such as a
spreadsheet.

—>

JRI=TE
|E_1 File Edit ‘Wiew [Insert  Formak  Tools  Data  Window  Help
Adobe PDF -8 X

I3 - I
A1 B8 [ ¢ [ b5 [

1 Mo Dividers |Generic Dividers | Generic Dividers

| 2 |PDD (mirn) MAA 19.05 38.1 J

| 3 |SHGCO 0.00319 0.00613 0.005892

| 4 |SHGCT 0.87855 0.79187 0.709585

| 5 |WTO 1] 1] 1]

& VT 0.87539 0.78574 0.70093

7

|1R 1 ¢ M[%SHGCO1 14l | L”J

Ready MM v

Figure 18-8. The SHGC 0 & 1 and VT 0 & 1 results can be saved to a text file which can be imported into other applications, such as a
spreadsheet or word processing program.
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18. TOTAL PRODUCT CALCULATIONS 18.5 Project Databases

18.4.2. Whole Product U-factor With Dividers for NFRC Calculations

The generic dividers used to calculate the SHGCp, SHGC;, VTo, and VT values are NOT used to calculate the
whole product U-factor, if the whole product is manufactured with dividers. In that case, the actual divider
geometry is modeled in THERM, the THERM file is imported into the WINDOW Divider Library, and used
in a record (different from those used for the SHGCo, SHGC1, VT, VT; calculations) in the Window Library.

18.5 Project Databases

WINDOW 6 databases can be quite large. For example, the default database, w6.mdb, that is included in the
program installation package, is approximately 27 MB. One of the main reasons for the large size is the
records in the Glass Library - there are 3500+ records in that library as of this writing. Each entry in the Glass
Library contains spectral data for that glass layer, hence the large database size. For any given modeling
project, only a few of these glass layers are used.

It is possible to make a much smaller WINDOWS®6 project database by saving only the records in each library
(particularly the Glass Library) that are used in the defined glazing systems and windows. For example,
saving a project database in this fashion would mean that only the glass layers referenced by the glazing
system would be saved in the Glass Library, rather than the entire Glass Library that is installed with the
program. A database with only the referenced glass layers can be less than 1 MB.

Saving a smaller database in this manner is referred to in this manual as a “Project Database”, meaning it
contains only the needed entries for the project being modeled. In the List View of each library there is an
“Export” button, which can be used to export selected records to another database. This “Export” feature is
what can be used to generate a Project Database.

Many of the libraries reference other libraries for some of their values. Therefore, when a record is Exported
from a library, WINDOW also has to export any other records that are referenced from the exported record.
Figure 7-11 shows how each library is referenced from other libraries. The Gas, Glass, Frame, Divider and
Environmental Conditions libraries are stand-alone libraries, meaning they do not reference any other
libraries. However, the Glazing System and Window Libraries reference many of the other libraries.

So, for example, in order to export to another database all the information for a glazing system, WINDOW6
must also import the referenced records from the Gas Library, Glass Library and Environmental Conditions
Library. But the important point is that only the needed records in each of these referenced libraries are
needed in the exported database. So there might only be two or three entries in the Glass Library, i.e., those
used in the Glazing System, instead of the 3500 entries that are in the entire database. This will then make the
database these records are imported into much smaller.

Window Library »| Glazing System »| Gap Library
Library
»| Glass Library
Frame Library »| Environmental
Conditions Library
Divider Library .| Shading Layer Shading Material

Library Library

Environmental
Conditions Library

Figure 18-9. The database hierarchy in the WINDOW project database.
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18.5 Project Databases 18. TOTAL PRODUCT CALCULATIONS

The steps to save a WINDOW database in this manner are the following;:

*  Select the Library “level” that the export should start from - in general, the most complete “level” to
export from will be the Window Library.

Start from the Window Library: this will mean that records from all the libraries that are used either
directly or indirectly from those libraries will be included in the project database:

Glazing System Library: All the glazing systems referenced in the Window Library entries
Frame Library: All the frames referenced in the Window Library entries

Divider Library: All the dividers referenced in the Window Library entries, if dividers are
modeled.

Glass Library: All the glass layers referenced from the glazing systems used in the Window
Library entries

Gas Library: All the gases referenced from the glazing systems used in the Window Library
entries

Environmental Conditions Library: All the environmental conditions referenced from the
glazing systems and the Window Library entries.

Shading Layer Library: Any records in the Shading Layer Library that are referenced from the
glazing systems that are exported to the Project Database.

Shade Material Library: Any shade material records that are referenced from the Shading Layer
Library if Shading Layers are modeled in the exported glazing system.

Start from the Glazing System Library: this will mean that records from the libraries used to define
the glazing systems will be written into the project database, and no other entries:

Glazing System Library: All the glazing systems referenced in the Window Library entries

Glass Library: All the glass layers referenced from the glazing systems used in the Window
Library entries

Gas Library: All the gases referenced from the glazing systems used in the Window Library
entries

Environmental Conditions Library: All the environmental conditions referenced from the
glazing systems and the Window Library entries.

Shading Layer Library: Any records in the Shading Layer Library that are referenced from the
glazing systems that are exported to the Project Database.

Shade Material Library: Any shade material records that are referenced from the Shading Layer
Library if Shading Layers are modeled in the exported glazing system.

Note that when you create a project database the program may display a message saying that some
records already exists (based on detecting duplicate record ID numbers), and ask if you want to overwrite

it.
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18.5 Project Databases

File Edit

Libraries

N = TN A= =]

Record Tools

View Help

TR |

@

WWindow Library [C:\Uzers\PublicA\LBMLYWINDOWT. 7wy mdb]

Copy

Picture

Delete

Advanced...

P records found.

o
=
=%

ith Dividers

Click the export

Fized [picture] | 1200

| 1500

Set Format to WINDOW 5
Database, and click New to
make a new database.

Detailed Wiew
Calc D Mame Type Wwidth | Height | Ufacter | SHGC | Tvie | CR
Mew l mn min Womm2-K,
1 Picture - Mo Dividers Fiwed [picture] 1200 1500 1.997 0603 0648 490

A\

-m button to bring up
— ) —>{Export 23]
the Export dialog he e
- @ Selected record(s)
() All records v
Format [WINDDW Database A
Export. C:hLsers\Public\LBNLAWIND DW7. P\Project
Avoid creating duplicate records in export databaze by searching
for identical records
i Ok ] l Cancel l
H saveAs =
| '"\_./' | 1 « Public » LBNL » WINDOWZ.7 » ~ | 44 ||| search winDowz.7 ol
Organize = MNew folder 4= - @l
it MName Date modified Type Size
. BSDFs 10/23/2018 6:31 PM  File folder
. Debug 10/23/2018 6:18 PM  File folder
L Samples 10/26/2018 6:15 PM  File folder
L XML 10/23/2018 6:18 PM  File folder
= 2] Project DB.mdb 10/26/2018 7:26 PM  Microsoft Access ... 1,540 KB
@J wi.mdb 10/26/2018 7:26 PM  Microsoft Access ... 317,640 KB
(] wiBlankDB.mdb  9/25/2018 6:40 P Microsoft Access ... 1484 KB
File name: -
Save as type: | WINDOWT Databases (*.mdkb) VI
~ Hide Folders E Save ] l Cancel ]

Figure 18-10. Creating a Project Database.
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19. SHADING SYSTEMS

19.1. Overview

This section contains general modeling guidelines that should be followed for modeling shading systems, as
well as details for modeling the following;:

e Louvered Blinds

e Woven Shades

e Insulating Shade Layers with Non-Standard Geometry
o Cellular and Pleated Shades
o Roller Shutters
o Insulated Quilts

e Perforated Screens

¢ Homogeneous diffusing shades
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19.2. Shading System Modeling in General 19. SHADING SYSTEMS

19.2. Shading System Modeling in General

19.2.1. Shading System States

Many shading systems, such as venetian blinds, cellular shades, pleated shades, vertical slat blinds, and roller
shades, fall into the category of a dynamic shading product that can be in both open and closed states. If you
are using WINDOW and THERM to model shading systems for NFRC ratings, consult the NFRC 100 and 200
technical documents, as well as the NFRC THERM/WINDOW Simulation Manual, for definitions of what needs
to be modeled for different shading systems.

It is suggested that for calculating U-factor, SHGC, and Visible Transmittance, different “states” of the
shading system should be modeled. Different standards organizations (such as NFRC and AERC) will have
definitions for what should be modeled for these states, and their documentation should be consulted for
details. For example, both organizations require modeling the shading system in the “Open” and “Closed”
position, with definitions for those states defined in their documentation.

Outside of those standards, the different “states” for modeling can be expanded, depending on the type of
information needed. The states to be modeled might include:

*  Open - The shading system in it's most “transmitting” state
The Open state could be defined in a few different ways, depending on the shading system.

e Retractable / Open: Shading systems that retract up to the top of the glazing system. Even
though the shading system is retracted, many times the hardware associated with the shading
system will need to be modeled. There is an example of such a system in the section about
Venetian blinds.

¢ Non-Retractable / Open: Shading systems that are fixed at the bottom (do not retract up). For
example, the “open” state for a non-retractable Venetian blind could be defined as having the
blind slats horizontal (perpendicular) to the plane of the glass. For other systems, such as roller
shades, this case may be the same as the closed state.

* Closed - The shading system in it’s least “transmitting” state. For example, with Venetian blinds, this
would be a fully deployed blind with the slats in the vertical, “closed” position.

=  Off Angles or other states - For a shading system with control over the shading mechanism,
modeling at the different states besides Open and Closed should be considered in order to fully
understand the energy impacts of each state. For example, Venetian blinds with slats that can be
controlled at different angles, could be modeled with the slats at least at a 45 degree angle, and
possible other angles, depending on the results desired.
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19. SHADING SYSTEMS

19.2. Shading System Modeling in General

19.2.2. Modeling a Glazing System with a Shading System

This section describes, in general, how to model a glazing system with a shading system. This method applies
to all shade systems. By describing it once here, it will not be repeated to this level of detail in the sections
that pertain to specific shading system types.

In WINDOW

Preferences

It is important to set the values correctly in the Preferences dialog box in order to produce reasonable

results in WINDOW. The settings should be as follows:

Thermal Calcs Tab

Set Calculation
to “ISO 15099”

Optical

Calculation standard: ISO 15099
Integral Model: ISO 15099

Set Convection Model
for Integral Venetian
Blind to “I1SO 15099”

Thermal calculation options

Standard

' Options  Themal Calcs | Optical Calcs ] Optical Data | Updates |

> Calculation standard ||SO 15099 ﬂ
Convection models
Cutside Integral L Inside
Model Model
Venetian blinds | IS0 15099 ~|| | 150 15088 x| | [150 15099 |
Woven shades| |/S0 15099 =l | 10 15088 =] | 15015099 |

Figure 19-1. Preferences settings for Thermal Calcs Tab for Integral Venetian Blind

Calcs Tab

Use matrix method for specular systems (glazing systems without shading devices):

unchecked
Spectral data: Condensed spectral data
Number of visible bands: 5

Number of IR bands: 10

Generate full spectrally-averaged matrix for Solar Band: unchecked

Generate full spectrally-averaged matrix for Visible Band: unchecked

Angular basis: W6 quarter-size
Solar/ Visible range: Directional diffuse
FIR range: Directional diffuse

# of segments: 5
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19.2. Shading System Modeling in General

19. SHADING SYSTEMS

Leave Use Matrix method for specular
systems unchecked

It is not necessary to check Write CSV
output file or Write XML BSDF output

“Solar band” and “Visible band” can
be left unchecked for NFRC ratings —
these are only used to view results in
the MatrixReader spreadsheet

Set Spectral data to “Condensed
spectral data”

Set Number of visible bands to “5”

Set both Solar/Visible
range and FIR range” to
“Directional diffuse”

[/

/f

" Options ] Themal Cales  Optical Calcs | Optical Data | Updates |

(glazing systems without shading devices)

\
\P

By
Spectral data |Condensedspect|a| data j
% Number of visible bands: |5

Set Number of IR bands to “10”

P MNumber of IR bands: |10

Set Angular basis to “W6
standard basis”

Angular basis | WE quartersize -

\Optical calculation options Wenetian blind calculation methods

[ Use matrix method for specular systems Solar/Visible range | Directional diffuse "_L|

FIR range Directional diff -
\? Wiite C5V output file < rectonal dfiuse v
~ # of segments: 5

Set # of
segments to

Fiqure 19-2. Preferences settings for Optical Calcs Tab for Integral Venetian Blind

Glazing System Library

Once the Shade Layer has been defined in the Shade Layer Library (which is decribed in detail in each
shading type section), that layer can be added to a glazing system. The layer can be placed, on the inside
of the glazing system, between the glass layers, or on the outside of the glazing system.

e # layers: Set the layers to the total number of glass + shading system layers.

e Depending on the position of the shade, set the appropriate Layer to “Shade” (from
pulldown arrow to the left in the first column). For example, in a double glazed system:

e If the shading layer is on the outside of the glazing system, set Layer 1 to “Shade”.

e If the shading layer is between the glass layers of the glazing system, set Layer 2 to

“Shade”.

e If the shading layer is on the room side of the glazing system, set Layer 3 to

“Shade”

e Select the appropriate shading layer from the Shading Layer library for the “Shade” layer.
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19.2. Shading System Modeling in General

File Edit Libraries Record Tools View Help
=] 4 B | & B2 14 4 » M| H ¢ ll: OH  @a’tc|®
D #: 30 Name: Double low-e (argon] with int. horiz. WEB [45 deg)
# Layers: 3 : Til: an * |G Height:  1000.00 ram
N Enviranmental i - - . 7
Conditions: (WFRC 1002010 ] IG Width:  1000.00 mm i /
Comment; E
e Z
Qwerall thickress: 54,609 o Maode: 7 [T Model Deflection 1 2 3
1] Mame bode| Thick Flip) Tzol | Rzoll | Rzol2 | Twiz | Rwizl | Rwis2 Tir E1 EZ Cond
- Glazz1 »» 3170 SGSMEECE.grd # BF [0 0299 0446 0757 00RO 00RO 0000 0840 0039 0997
Gap1 »» 9 Air[10%) / Argon [30%] t 127
- Glazz 2 »» 103 CLEAR_B.DAT # &7 [OJo7A 0070 0070 0884 0080 0080 0.000 0.840 0.840 1.000
Gap2 »» 1 Air 12.7
l' Shade 3 rr 29 1" harizontal WB [white] - 180
4| 1
Center of Glazz Resulty | Temperature Data | Optical Data | Angular Data | Color Properties | Fadiance Fesults
Ufactaor sSC SHGC Rel. Ht. Gain Twig Keff Layer 1 Keff Gap 1 keff Lapey
Wima-K, Wima W dm-K Wdm-K K W
7 ? ? ? 7 ? ? ?
7
Set Layer 3 to “Shade” using
the pulldown for an interior
hade; Layer 1 . .
s ade; ,S,et ayer 1to Click on the double arrow to see the Shading
Shade” for an exterior Layer Library list
shade, and so forth
5] Select @
Fird 287 records found.
[n] Mame ProductMame| Manufacturer Type b aterial PermeabilityF actor 0
A
19 “Wioven shade. Gray. 25% open area Generic Wooven “Wioven Shade katerial 0.250
0 Qff wWhite Blind 24 mm zlat at 45 degrees Generic ‘Yenetian (horizontall  White Wenetian Blind Slat white. txt] 0.993
21 Drark Blue Blind 24 mm =lat at 45 degrees Generic ‘enetian [harizontal]  Marine Yenetian Blind Slat [marine. txt] 0993
22 Clear Fiit [no pigment] Generic Fritted glass
23 Woven shade. Gray. 3% open area Generic Woven Waoven Shade Material 0.030
24 Wioven shade. Grap. 10% open area Generic Wioveh Wiowen Shade hatenial 0100
28 Perforated screen. 8.7% open area Generic Perforated Screen Slat Metal & 0087
» L [white] - 45 deg etian [harizontal] | W venetian Blind Slat [w tt]
0 3" horizontal WB [white] - 45 deg Generic ‘Yenetian (horizontall  White Wenetian Blind Slat white. txt] 0937
k1l 3" wertical WB (white] - 0 deg [open) Generic Yenetian [vertical) Wwhite Wenetian Blind Slat [white. txt) 0998 i
4| [Tl | 3

Figure 19-3.For the third layer in the Glazing System (Layer #2), select the venetian blind

from the Shading System Library.
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19.2. Shading System Modeling in General 19. SHADING SYSTEMS

Set Dtop, Dbot, Dright, Dleft to the appropriate values for the shading system geometry.

In the WINDOW Glazing System Library, the values for Dtop, Dbot, Dleft and Dright
represent the space between the edge of the shading system (including hardware) and the top
(bottom, left or right) of the glazing system cavity, as shown in Figure 19-5. These values are
used to define the convection that will occur between the shading system and the glazing
system. These values are used for the glazing system thermal calculations in WINDOW.
However they are not used to place interior and exterior shading systems in THERM, which
is controlled by the “Sight line to Shade edge” input when inserting the glazing system into
THERM

It will be necessary to make a separate glazing system for each frame that has a different
Dtop/Dbot/Dleft/Dright. These values from WINDOW are not used in THERM when a
glazing system is imported, and therefore must be redefined when importing a glazing
system. In the example below, there is no space at the top or the bottom of the Venetian
blind, but there is a 3 mm space on the left and the right side of the blind.

File Edit Libraries

Record Tools View Help

=L & B |E =44 »r M| H @0 OH#7 @772
Lzt D # 30 Name: Double lov-e [argan] with int. horiz. YB (45 deg)
Calc [F3) # Lapers: 3 STk 907 IGHeight  1000.00 mm
N E rwviranimental it o
il Conditions: | NFRC 100-2010 vI 1G Wwidth:  1000.00 mm /
Copy Comment:
Delete %
Cave Owerall thickness: 54689 mm Mode: [T Model Deflection 1 2 3
Report
| Radiance |
[n] Mame Mode| Thick |Flip| Fwisz Tir E1 EZ2 Cond | Dtop (mm] | Dbat (rmm] | Dright [mm] | Dleft (mm]
- Glass 1 »» 3110 SGSMEBCE.grd # 56 [J| 0050 0000 0840 0033 0.997
Gap1 »r 9 Air[10%)] / Argon [90%) t 127
- Glass 2 »» 103 CLEAR_B.DAT # 57 [J| 0oso 0000 0840 0840 1.000
Gap2 »r 1 Air 127
- Shade 3 »» 23 1" horizontal Y (white] - 18.0 0.0a0 0.000 3.000 3.000
N Y
o 1 Y 3

Set values for Dtop,
Dbot, Dleft, Dright

Center of Glasz Results | Temperature D ata I Optical Data | Angular Data I Color Properties | Radiance Results

Ufactar SC SHGC Rel Ht. Gain Triz Keff Layer 1 Keff Gap 1 Keff Layer 2 Keff
WwimnZ2-K Wim2 W Ak WK WAk WAk
1.243 0.303 0.264 200 0.147 0.0542 0.9965 0.0234 1.0000

Figure 19-4. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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19.2. Shading System Modeling in General

Glass

Frame to Shading System distance for Interior Shading Systems.

Frame

—

—

!

Dtop (Dbot,
Dleft, Dright)

Shade,
— including
hardware

Frame to Shading System distance Exterior
Shading Systems.

L1

|<_>_

Frame to Shading System distance for Between

]

]

™\

Glass Shading Systems.

bpacer

Figure 19-5. Determine the distance from the frame/spacer and the shading system at the top, bottom, left and right of the window.
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19.2. Shading System Modeling in General 19. SHADING SYSTEMS

In THERM

Sightline

The shading system hardware can define the sightline rather than the frame, depending on the
geometry of both the frame and the shade. The sightline is used in the Tvis and SHGC calculations.

Representation of the Shading System

In THERM, the shading system is not explicitly modeled. When a WINDOW glazing system with a
shading system is inserted into a THERM file, THERM draws a graphic representation of the shade,
but does not create a polygon for it. The space between the shade and the glazing system or frame is
not modeled as a frame cavity, and the effect on the glazing system or frame is accounted for by
assigning a Shading Modifier when defining the boundary conditions. The Shading Modifier is
automatically created when the glazing system is inserted, and will be available from the “Shading
system modifier” pulldown menu in the Boundary Condition Type dialog box.

Bottom of glass

Sight line
\7 Graphic representation of the blind. A polygon is not drawn to represent the blind.

The space between the blind
and the glazing system is
NOT modeled as a cavity.

A

The effect of the blinds is modeled using the
Shading Modifier in the Boundary Condition

Boundary Condition Type @
Boundasy T v
Candition [sample-head-lntennl\p"ent|ant’-‘n.-45:5ample GlzSps - Interigr Venetian 4, 45 degrees VI

LI-F actor

S Ea 3

Temperature  EB9.8  F He 038 BrushfiF

Radiation Model  AutoEnclosure U-Factor Suriacs

Emizsivity 0652
Shading syztem modifier [Interior [Glazing System I0:9) v]

§ [7] Blacking Surface

Default Boundary Condition  zample-head-Interiory entiand-45:5 ample GlzSps - Interior Wenetian A,

Figure 19-6. The shading system is not explicitly modeled in THERM.
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19. SHADING SYSTEMS 19.2. Shading System Modeling in General

Sightline to Shade Edge

When importing a WINDOW glazing system with a shading system into a THERM file, the “Sight
line to shade edge” input in the Insert Glazing System dialog box will determine where the shade
starts (or stops) relative to the glazing system and frame. These values should correspond to the
Dtop, Dbot, Dleft and Dright input in WINDOW; however the user has to input the value for every
glazing system that is inserted into the THERM file, as THERM does not read those values from

WINDOW.
5] Insert Glazing Systermn
Orientation l Up - ]
Gilazing system width | 24.0284 mm
CR cavity height 1000 mm
Sight line to battomn of glass 127 min
Spacer height 12.7 T
Edge of Glazz Dimension B3.5 mm
Glazing zystem height 150 i
[ Sight line to shade edge 10 T ]
Sight line to Sight line Sight line to
shade edge to shade shade edge
=-10 mm edge =+10 mm
=0mm
Sightline

Figure 19-7. The Sight line to shade edge input determines where the shade sits relative to the frame.
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For a shading system that sits in a panel next to an insulated glazing unit (IGU), where the shading
system dictates the hardware, the following guidelines can be used when importing the glazing
system:

e Sightline to bottom of glass = spacer height
e Sight line to shade edge = 0

Shading system
hardware sits on the
frame elements.

l

Sight line

In this case, the shading system
hardware is defining the sight

Spacer for IGU. line.

l

Therefore, the sight line to
shade edge =0

8.7 Insert Glazing System

Orientation [ Up v]

Glazing system width | 240284 | mm

CR cavity height W T

Sight line to bottom of glass 127 mm
Spacer height T T

Edge of Glazz Dimengion 615 mm
Glazing system height 181 mm
Sight line to shade edge o mm

After the glazing system is
inserted, fill glazing cavities
as appropriate according to
the modeling rules.

Figure 19-8. The relationship of sightline to spacer height, bottom of glass, and shade edge,
for a shading system that has the hardware defining the sightline.
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19. SHADING SYSTEMS

19.2. Shading System Modeling in General

For a shading system where the hardware is not modeled, such as a jamb, or a head or sill that has
hardware that is isolated from the frame (and is therefore not modeled), the diagram below shows
how to define the input variables when importing a glazing system.

This polygon
accounts for the
convective heat
flow between

the two sides of Shade Edge —»
the shading

system

y \

Spacer height

?

Sightline to Shade Edge would

Sightline be positive in this case

Sightline to Bottom of Glass

Frame !)r spacer
element

This polygon
accounts for
the convective
heat flow

between the Shade Edge—»
two sides of the

A

Shade

shading system

v

Spacer height

1

Sightline

<— Sightline to Shade Edge
would be negative in this

> <——— Sightline to Bottom of

Frame !)r spacer
element

Figure 19-9. The relationship of sightline to shade edge when shading system hardware is not modeled.
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19.2. Shading System Modeling in General 19. SHADING SYSTEMS

Linking Glazing System Cavities to other cavities

Cavities associated with a shading system that are not modeled in the WINDOW Glazing System but
which touch the WINDOW Glazing System cavities, such as cavities around hardware in the THERM
file can be linked to the glazing system cavity following the 5 mm rule described in Chapter 9 of the
THERM User Manual.

In the example below, the frame cavities that have a throat adjacent to the glazing cavity greater than
5 mm are linked to the glazing cavity, and those that are less than or equal to 5 mm are modeled as
frame cavities.
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19. SHADING SYSTEMS

19.2. Shading System Modeling in General

This cavity has a throat >5
mm where it touches the
glazing system cavity, so it is
not linked to the glazing
cavity but is modeled as a
separate frame cavity.

A

A 4

5mm /

cavity.

This frame cavity
starts where the
throat is 5 mm, and
then is modeled as a
frame cavity.

his cavity has a throat >5
mm where it touches the
glazing system cavity, so it is
linked to the glazing system

These cavities are > 5 mm where they
touch the glazing system cavity, so they
are all linked to the glazing system cavity.

Figure 19-10. Determine which cavities around the Venetian blind can be linked to the Glazing System Cavity
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19.2. Shading System Modeling in General 19. SHADING SYSTEMS

Modeling Shading System Hardware
Do not model the hardware:

e If the hardware is isolated from the frame or other shading system hardware.
For example, if the hardware that the roller in a shade is attached to is not continuously
connected to the shading system housing, it does not need to be modeled, such as the roller
for a roller shade which is only attached at each jamb but not continuously along the head.

In this example head
cross section, the roller
and the shade material
around it are not
continuously connected
Roller | to the housing — they

— are suspended inside
the shading system

l

Roller
shade housing, and are only
housing joined to the jamb at
J_ F each end.
Shade layer Therefore the roller
would not be modeled
‘ ‘ in THERM.

Figure 19-11. If the roller shade is not continuously connected to the shading system housing,
it is not modeled in THERM

e This would also apply to hardware at the bottom of a shading system that is deployed, if that
hardware does not touch the frame or other shading system hardware.

If there was hardware
at the bottom of this
roller shade, it would
not be modeled
because it is not — 0
attached to the frame

or other shading system

Figure 19-12. Do not model shading system hardware that is not attached
to the frame or other shading system hardware.
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19. SHADING SYSTEMS 19.2. Shading System Modeling in General

Model the hardware:

o If the hardware is continuous and attached to the frame or other shading system
hardware.

e For example, in a shading system housing, if the shade was a folded or pleated system,
the hardware in the housing would be modeled if it was attached to the housing and
continous.

Frame cavities inside the shading system housing:

When modeling an exterior shading system, such as a woven shade, there are three possibilities for
how to model the shading system housing:

¢ NFRC Frame Cavity
e Slightly Ventilated Cavity
¢ No Cavity Modeled

The guidelines below are used to determine which model to use, depending on the housing
geometry.

Shading system hardware usually has openings where the shading system intersects it. How to
model these openings depends on the following rules:

o If the openness factor of the shading layer is < 0.20, apply the slightly ventilated cavity rule
(see Chapter 9 of the THERM User Manual) to the opening that is to the outside of the
shading layer

o If the openness factor of the shading layer is > 0.20, consider the whole width of the opening
to apply the slightly ventilated cavity rule.

o If the slightly ventilated rule does not apply because the opening is too small (< 2 mm):
o model the cavity as the NFRC Frame Cavity

o If the slightly ventilated rule does not apply because the opening is too large (> 10 mm)
o Do not model a frame cavity

o Do not model the internal housing hardward
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19.2. Shading System Modeling in General

19. SHADING SYSTEMS

o Bring the boundary conditions into the inside of the shading system housing

e For the frame cavities (either the NFRC Frame Cavity or the slightly ventilated cavity) inside
the shading system housing, break them up as needed according to the 5 mm rule. The cavity
type stays the same even if the cavity is broken up into smaller polygons.

When a frame
cavity is modeled
(normal or slightly
ventilated) and
the shade layer
comes into the
housing, model
that layer as a
THERM polygon.

If this shading layer has an
effective openness fraction
<0.20, apply the slightly
ventilated frame cavity
rule based on the gap
opening to the outside of
the shading layer.

Figure 19-13. The cavity inside the shading system housing may be modeled as a

If this shading layer
has an effective
openness fraction >
0.20, apply the
slightly ventilated
frame cavity rule
based on the entire

gap opening.

Shading Layer Librany

ID# 13

\
Marme: [anen ghade. Gray. 25% open area J

Froduct M arne:

M anufacturer; Generic
Type: [Woven zhade ']
M aterial: [31 006 Woven Shade Material "]

Permeahility Factar 0.250

partially ventilated cavity if it meets the modeling rules for that case.

March 2019
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19. SHADING SYSTEMS 19.2. Shading System Modeling in General

If the opening to the outside

is>10 mm:
e aframe cavity is not
modeled

e theinternal housing
hardware is not
modeled

e the boundary
conditions are
defined in the inside
of the housing

e The shading
modifiers are NOT
applied to the
boundary conditions
inside the housing

Figure 19-14. The cavity inside the shading system housing is not modeled as a
frame cavity if the gap to the outside air is greater than 10 mm.

Shading layer in the shading system housing
This is independent of the Permeability Factor of the shade.
¢ Bring shading layer from WINDOW into housing as built
e If Frame cavities are modeled, draw polygon over shade layer into housing

In the case where a frame cavity (either normal or slightly ventilated is modeled inside the
shading system housing), if the shading layer comes into the shading system housing, for
either the open or closed instances of the shading system, model that shading layer as a real
polygon, and do not have the shade layer graphic element go into the housing.

e If Frame cavities are not modeled, keep as is.

If a frame cavity is modeled
inside the shading system
housing, create a polygon for
the shade layer in the cavity.

If a frame cavity is NOT
modeled inside the shading
system housing, insert the
glazing system so that the
shading system is in the
housing per the shade design.

Define the shading layer as

stopping at the point where
the frame cavity begins. Do
not take it into the housing.

Figure 19-15. Modeling the shade layer in the shading system housing.
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19.2. Shading System Modeling in General

19. SHADING SYSTEMS

Shading System Modifiers

Apply the shading system modifiers, shown in the Boundary Condition Type dialog box, to all

glazing and frame surfaces based on a projection of the shade onto those elements.

The shading
modifier is
applied to all
the frame
elements and

the glazing
system on this
side of the
shading layer

Apply
shading

modifiers

No shading
modifiers

Boundary Condition Type

Apply <
shading

modifiers

Bound
Conition, | sample-headtnterionentiand-45 NFFiC 100-2001 Exterier

U-Fact
surﬁ:.:g [SHGE exterion

Temperature 180 C He 2600 W Am2-k
R adiation Model  Blackbody

Coisity 0641

N

Shading system madifier [Interior [Glazing Systemn 10:9)

No shading
modifiers <

Default Boundary Condition  sample-head-Interior¥ entiand-45:MFRC 100-20071 E sterior

Figure 19-16. Apply shading modifiers from the Boundary Condition Type dialog box.

~

A point must be
inserted in the frame
boundary segment so
that part of the
boundary will have a
shading modifier and
part will not.

A point must be
inserted in the
glazing system
boundary segment
so that part of the
boundary will have
a shading modifier
and part will not.

19-18
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)
This section contains a detailed description for how to model a Venetian blind between glass layers.

Venetian blinds between glass (venetian blinds between two glazing layers in a glazing system) fall into the
category of a dynamic glazing product. In the example below, the blind is modeled in it’s fully open and fully
closed positions. In the case of modeling retractable integral venetian blinds as part of a dynamic glazing
product, the fully open position is when the venetian blind is completely retracted. However, even when
completely retracted, the stacked venetian blind slats become a “block” of material that must be modeled.

outside inside

ANANNNAN

Figure 19-17. Venetian Blind Between Glass is a blind between two pieces of glass

Incident )
(incoming) Outgoing
sun angle angles
(Exterior) (“room side”
or interior)

/11
A\ N

Figure 19-18.Incoming and outgoing light angles are modeled based on the angular “basis” specified.

In this example, the following “states” are modeled for each venetian blind configuration:
*  OPEN -- Venetian blind fully retracted, ie, the most transmitting state
o There is an example for both a retractable and a non-retractable Venetian blind

* CLOSED -- Venetian blind fully deployed, ie, the least transmitting state
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

19.3.1. Open Venetian Blind
There are two scenarios for Open venetian blinds:

e Retractable / Open: Venetian blinds that retract up to the top of the glazing system

outside inside

Figure 19-19. Retractable / Open Venetian Blind

¢ Non-Retractable / Open: Venetian blinds that are fixed at the bottom (do not retract up) - the
“open” state is defined as having the blind slats horizontal (perpendicular) to the plane of the
glass.

outside —T] inside

Figure 19-20. Non-Retractable / Open Venetian Blind

For Retractable / Open, two examples will be illustrated:
*  The venetian blind fully retracted inside a double glazed system.

*  The venetian blind fully retracted between an IGU and a third glazing layer (such as, but not limited to,
an add-on panel).

For Non-Retractable / Open, one example will be illustrated:

* The venetian blind inside a double glazed system with the venetian blind slots in a horizontal (open)
position.
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19.3.1.1. Fully Retracted / Open Venetian Blind Inside a Double Glazed System

The following section discusses how to model a fully retracted venetian blind that has a stack of blind slats at
the top of the glazing system. The following figure shows the Head cross section for a venetian blind in the
fully-retracted position inside a double-glazed system.

In this example, only the Head section will be shown. For Vertical Sliding windows where the lower sash
contains a venetian blind between glass, the lower sash portion of the Meeting Rail section will be modeled
with the same venetian blind considerations as the Head section. The other cross sections (Jambs, Sills and
Meeting Stiles) are modeled normally, without any venetian blind considerations.

In WINDOW:

1. Glazing System Library: Create the appropriate glazing system in the Glazing System Library. In
this case, it is not necessary to model a venetian blind in that glazing system in WINDOW, because
the blind is fully retracted.

In THERM

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined in WINDOW (no venetian blind modeling
needed) into the frame geometry. Make sure that the Sight line to bottom of glass value includes the
height of the block representing the closed venetian blind, so that the Frame and Edge of Glass
boundary conditions and U-factor tags are defined automatically by THERM.

3. Boundary Conditions: Define the Boundary Conditions in the normal manner; no venetian blind was
modeled in WINDOW, so the Boundary Conditions in THERM do not need to be modified for a
Shading System
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

Use the proper modeling technique where the frame
meets the surround panel, ie, model these voids as air

AN T

<«— Stack of venetian
blind slats

Figure 19-21. Head cross section with fully retracted venetian blind inside a double-glazed system.
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

“u_

< Top of venetian blind
assembly

~

s
L]

Block of Aluminum Alloy used
to represent the geometry and
material properties of the
stack of venetian blind slats in
their fully retracted position

J

In this case the stack of blind
slats is approximately 15 mm
wide and 50 mm long.

This frame cavity
starts where the
throat is 5 mm, and
then is modeled as a
frame cavity.

Bottom of venetian
blind assembly

The space between the stack of venetian

Glazing system cavity blind slats and the glazing layers.

Note that some cavities are linked to the
glazing system and some are not, according
to the rules in Section 6.4.4

Figure 19-22. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.

Follow these steps to model a fully retracted venetian blind:

(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use the
appropriate material properties for the stack of retracted venetian blind slats; define a new material in THERM if
needed.)

1. Draw the Head cross section of the product frame.

2. Draw the geometry of the retracted venetian blind, including the length and width of the stacked
venetian blind slats and any continuous hardware that holds the blind in place (top and bottom).
(Note: In this case, the system seems to be “floating” because non-continuous hardware is used to attach the
blind to the fenestration system.)

WINDOW User Manual March 2019 19-23



19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

3. Insert the glazing system.
The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments.

Note: Another method would be to insert “float glass” polygons for the glazing layer extensions - this
method eliminates the need to insert the points in the glazing system for the boundary condition
segments.

In this example the edges of the glazing system
intersect the frame at different heights so the edges
of the glazing system are “stretched” to meet the
frame.

Insert the glazing system at the bottom of the
venetian blind assembly with “Spacer height” and
“Sight line to bottom of glass” set to 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then

pull the edges of the glazing in the

glazing system up to the frame. EE——

| Preferences | Drawing Options

Arc to Polygon 15

: deqrees per side
Corversion

[ Stay in draw mode after drawing
Always check for overapping polygons
Snap preview

[] Tape Measure Average Temperature
Allow editing of IG polygons

Prompt before deleting polygons

When inserting the glazing
system, make sure the “Sight
line to bottom of glass”
includes the height of the
entire Venetian blind

assembly, so that points will be
inserted in the proper places to
define the boundary conditions
and U-factor tags. Insert a
point on the outside glass

Fiqure 19-23. Insert the glazing system.
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

4. Fill the cavities around the venetian blind with a material, and then link that material to the cavity of
the main glazing system. There may be several cavities to be linked, as shown in the figure below.

To link the left-hand cavity next to the venetian
blind to the main glazing system cavity, do the
following:
e  Apply the 5 mm rule for breaking up
cavities (Section 6.3.6), then fill the
cavity with a material (any material will _

/.

work) T
e select the cavity you just filled L
e gotothe Library menu, Create Link > Apply the 5 mm rule to
option this space -- model this
Libraries | Options  Calculation  Window space as a frame cavity
et Materil o rather than connecting it
£t Materia to the glazing system
Set Boundary Condition F5 cavity (it is 1.75 mm in this
example)
Material Library Shift+F4
Boundary Condition Library Shift+F5
Gas Library

Select Material/Boundary Condition

Glazing Systems Fa
UFactor Mames

—t—p Create Link

e the “eyedropper” tool will appear —
click on the main glazing cavity (the
polygon to link to) and the other
cavity will turn gray and have the
same name as the glazing system

cavity. \
e The linked cavity will turn gray. \ /

4
The width of this cavity is
>5 mm, so it is not linked
to the glazing system
cavity’ and is modeled as The width of this CaVity is
a frame cavity. >5 mm, so it is linked to
the glazing system cavity

J

This frame cavity
starts where the
throat is 5 mm, and
then is modeled as a
frame cavity.

Figure 19-24. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19. SHADING SYSTEMS

Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = NFRC 100-2010 Exterior

U-factor Tag = SH

GC Exterior

BC = NFRC 100-2010 Exterior
U-factor Tag = None

v

BC = Adiabatic

*7 U-factor Tag = None

—_—

¥

<—

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

N

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

A

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

[
»

tf

BC = Adiabatic
U-factor Tag = None

Figure 19-25. Define the boundary conditions for the cross section
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

6. Calculate the results for this cross section.

7. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

8. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT.
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

19.3.1.2. Fully Retracted / Open Venetian Blind Between a Double-Glazed System and a Third Glazing
Layer

The following figure shows the Head cross section for a venetian blind in the fully-retracted position between
a double-glazed system with a third glazing layer, such as, but not limited to, an add-on panel.

<«——— Stack of venetian
blind slats

Third glazing layer

<«——— Wwith venetian
> blind

Double glazed
system

Figure 19-26. Head cross section with fully retracted venetian blind between a double-glazed system and a third glazing layer.

19-28 March 2019 WINDOW User Manual



19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

~zm qu II‘

Top of venetian blind
assembly

Block of Aluminum Alloy
used to represent the
geometry and material
properties of the stack of
venetian blind slats in their
fully retracted position

In this case the stack of
blind slats is approximately
15 mm wide and 50 mm
long.

Bottom of venetian
blind assembly

T

Dual glazed Third glazing layer
system cavity cavity.

Figure 19-27. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.
Follow these steps to model a fully retracted venetian blind between a double glazed system and a third
glazing layer:
(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use the
appropriate material for the stack of retracted venetian blind slats. It is possible to make a new material if needed.)

1. In THERM, draw the Head cross section of the product frame.

2. In THERM, draw the geometry of the retracted venetian blind, including the length and width of the
stacked venetian blind slats and any continuous hardware that holds the blind in place (top and
bottom).

3. In WINDOW, make the appropriate glazing system (in this case a triple glazed system that represents
the double glazed system and a third glazing layer (such as an add-on panel)).
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19. SHADING SYSTEMS

In THERM, insert the glazing system.
The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments. Another method would be to insert
“float glass” polygons for the glazing layer extensions - this method eliminates the need to insert the
points in the glazing system for the boundary condition segments.

In this example, the edges of the glazing
system intersect the frame at different
heights, so the glazing layers are
“stretched” to meet the frame

Insert the glazing system at the bottom of
the venetian blind assembly with “Spacer
height” and “sight line to bottom of glass”
set to 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then pull
the edges of the glazing in the glazing
system up to the frame.

Preferences | Drawing Options

Arc to Polygon 15
conwversion

degrees per side

[ Stay in draw mode after drawing
Always check for overdapping polygons
Snap praview

[] Tape Measure Average Temperature
Allow editing of IG palygons

Prompt before deleting polygons

-

When inserting the glazing
system, make sure the “Sight line
to bottom of glass” includes the
height of the entire Venetian
blind assembly, so that points will
be inserted in the proper places
to define the boundary
conditions and U-factor tags.
Insert a point on the outside glass
surface.

Figure 19-28. Insert the glazing system and edit it if necessary to bring the glazing layers to the frame.
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

5. Fill the cavities in the double glazing system and around the venetian blind in the third glazing layer
with a material (any material), and then link that material to the appropriate cavity - the double
glazing system cavity to the double glazing system and the third glazing layer cavity to the third
glazing layer. There may be more than one area that is linked to a cavity, so make sure to link them

To link the cavity next to the venetian blind to

all.
M
the main glazing system cavity, do the following:

e fill the cavity with a material (any
material will work) Y\-\
>

e select the cavity you just filled

e goto the Library menu, Create Link
option

Libraries l Options Calcu/ation Window H

Set Material

Material Library
Boundary Conditi

Set Boundary Conditjon

Library

F4
F5

Shift+F4
Shift+F5

Gas Library
Select Material/Boundary Condition

Glazing System Fa

Create Link

the “eyedropper” tool will appear —
click on the glazing cavity (the polygon
to link to) and the other cavity will
turn gray and have the same name as
the glazing system cavity.

The linked cavity will turn gray.

These cavities are linked
to the glazing system
cavity because they are
>5 mm wide. See
section 6.4.4 for more
details about linking
cavities

Find the location
in this cavity
where the throat
is<or=5mm.
Make that part of
the cavity a frame
cavity, and the
area of the cavity
>5 mm, link to
the glazing cavity
below.

Figure 19-29. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

6. Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic

*7 U-factor Tag = None _*

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = NFRC 100-2010 Exterior
U-factor Tag = None BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

»
»

P
<

t

BC = Adiabatic
U-factor Tag = None

Figure 19-30. Define the boundary conditions for the cross section

7. Calculate the results for this cross section.

8. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

9. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT.
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19.3.1.3. Non-Retractable / Open Venetian Blind Inside a Double Glazed System

Non-Retractable / Open Venetian Blind are systems that are fixed at the bottom (do not retract up), and the
“open” position is defined as the blind slats set to a horizontal position, perpendicular to the plane of the
glass.

outside — inside

In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the blind slat material measured and added to the CGDB before the
product can be simulated.

The Shading Layer should be defined with the venetian blind slats in a horizontal position, or as
“open” as the blind geometry allows.

2. Shade Material Library: When the Shading Layer Library is imported from the CGDB, WINDOW
will also import the associated Shade Material record for that Shade Layer into the Shade Material
Library. In general, this should be automatic and you should not have to manipulate the records in
the Shade Material Library.

3. Glazing System Library: Define the glazing system with the venetian blind between two layers of
glass

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the
frame geometry

3. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”
4. Simulate the model, save the results

In WINDOW:
1. Frame Library: Import the THERM files into the Frame Library

2. Window Library: Construct the window using the THERM files from the Frame Library and the
glazing system defined in Glazing System Library

These steps are illustrated in more detail in the following discussion.
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In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer

Library, import it from the Complex Glazing Database (CGDB).

In the CGDB Shading Layer Library, for Venetian blinds that are defined as Type “Venetian” ( not
Type “BSDF”, which are currently not allowed in NFRC certification), there may be one or more
definitions for the same Venetian blind product. These different records will represent different
geometries of the Venetian blind, such as slat thickness, width, slat spacing and slat tilt. If you are
modeling the same Venetian blind product, but with a different slat thickness, width, slat spacing or
slat tilt, you can make a new Shading Layer Library and change the slat geometry.

In this example, the Venetian blind has three records in the CGDB Shading Layer Library,

representing three different slat tilts - “Closed”, “45 degrees” and “Open”.

Shading Laper Library [C:A\Uzers\Publich\LBMLNWIMDOW 7. P mdb)

1D

3000
300
3002
3003
3004
3005

M ame: Froductt ame danufacture
Slir White VB Clozed Slim White Venetian Blind Pella
Slir White /B 45 Slim White Yenetian Blind Pella
Slirn White Open Slim White Yenetian Blind Pella
Slim Marine Clozed Slim Marine Blue Wenetian Blind ~ Pella
Slirn Marine 45 Slim Marine Blus Wenetian Blind ~ Pela
Slirn M arine Open Slirn Marine Blue Venetian Elind ~ Pella

Type

Yenetian [horizontal)
Yenetian [horizontal)
Yenetian [horizontal]
Yenetian [horizontal)
Yenetian [horizontal)

Wenetian [horizontal)

b aterial

Wehite Yenetian Blind Slat [white. txt]
white Venetian Blind Slat [white. txt]
White Venetian Blind Slat [white. tut]
tarine Yenetian Blind Slat [marine.tst)
tarine Yenetian Blind Slat (marine.tst)

tarine Yenetian Blind Slat (marine. bst)

PermeabilityF actor

0.955
0.983
0.932
0.932
0.953
0932

Figure 19-31. Import the appropriate records from the CGDB Shading Layer Library
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If only one slat geometry is represented in the CGDB (such as open or closed), import that record into
the working database, and then make new records for the missing slat geometries, so that there is a
separate Shading Layer record for both the Open and Closed geometries.

Shading Layer Library
D& 3002
Mame:  Slim white Open

Product Hame:  Slim White Wenetian Blind .
The Material references a

b anufacturer: Fella record in the Shade

Type: ‘Wenetian blind, horizontal Material Library, which is
automatically created
when the Shading Layer is
imported from the CGDB.

b aterial; 1100 white Wenetian Blind Slat [whit <

Permeahility Factar 0992

Wenetian Blind

Slat width: 14 800 |mm ———

_ — This record defines the
Spacing: 11.5983 |mm <—— geometry for the “Open”
state of the Venetian blind

Tit: fully open (07)

Titt angle: 0.00000) - degrees

Blind thickness: | 14.800 |mm

Rise 838 |mm —_—
Help

Figure 19-32. Define the venetian blind geometry for the “open” (horizontal) slats

e Type: Venetian blind, horizontal

e Material: White Venetian Blind Slat; this pulldown references the record in the Material Library
that is associated with this Shading Layer. When a Shading Layer is imported from the CGDB,
the associated record for the material is automatically added to the Shade Material Library. If you
need to make a new Shading Layer record for a different slat geometry, make sure to reference
the same material record in the Shade Material Library.

e Effective Openness Fraction: If a Shading Layer is imported from the CGDB, this value will
automatically be set. If you are making a new record, the Effective Openness Fraction =1 for the
“Open” blind case.

e Slat Width: appropriate value, in this example 14.8 mm

e Spacing = spacing between each slat, in this example 12 mm
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2.

e Tilt: “fully open (0°)” for a slat in the horizontal position

E\a‘wm # .
‘/J__;-_: % slat thickness
T rise
/,_::—:. N
spacing

= %t
/ tilt angle

& #
blind thickness

Figure 19-33. Venetian blind geometry definition

e Blind thickness: This value is not editable, and shows the width of the blind “assembly” based
on the slat tilt. In this “Open” case, the blind thickness will equal the slat width. At any other slat
angle, this value will be less than the slat width.

e Rise: this value defines the curve of the slat, and is defined in the CGDB for each Venetian blind
product. It can be changed if it does not represent the slat curvature being modeled - this would
be necessary if the slat width was changed, for example.

Shade Material Library: When a Shading Layer record is imported from the CGDB, the Shad e
Material is automatically imported, and therefore it is not necessary to add or change records in the
Shade Material Library. However, you may need to reference existing records in the Shade Material
Library if you are defining a new Shading Layer record (for example to define a differen slat
geometry for a product).

Shade Material Library [C:\Users\PublichLEMLYwAMD W F, s mdb)

0 M ame Productt ame Manufacturer | Sowce |Mode
100 “hite Yenetian Blind Slat [white. txt] w'hite “enetian Blind Slat Pella CGDB
107 Marine Wenetian Blind Slat [marine twt] | Marine Wenetian Blind 5lat Pella CGDE i

Figure 19-34. Shade Material Library records are automatically created when Shading Layers are imported from the CGDB.
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Glazing System Library: Define the glazing system with the venetian blind between two layers of glass

D & B2 Mame: Double low-e [argon] with 1n/B Open
B Layers 3 : Til: a0 ” |G Height:  1000.00 mm
Ervironmental —_— o i
Carditione | NFRC 100-2010 | IGwidth:  1000.00 mm // |
Comment; / i
7t
Dverall thickness: 46.900 mnrm Mode: # [ todel Deflection 1 2 3
Set Layer 2 to “Shade” using
the pu%own
I} Mame Mode| Thick |Flipl Tzol | Rzoll | Rszol2 | Twiz | Rwizl | Rwiz2 | Tir E1l EZ | Cond
- 9801 CLEAR3ILOF # 30 Pg|ners 0078 0078 0907 0082 0082 0000 0840 0.840 1.000
1 Air 2149
- Shade 2 ¥k 3002 Slm‘white Open # 148
Gap 2 »p 1 Air 4.2
- Glazs 3 »p 9921 EntdvLE3LOF # 20 [Olo74o 0119 0112 0842 0111 0106 0000 0164 0.840 1.000
1| n 3
Center of Glass Results || Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Besults
Ufactor sC SHGC Rel. H. Gain Twiz F.eff Layer 1 k.eff Gap 1 keff Lay
Wm2 WK W Ak WK
0835 0727 541 073z 00864 1.0000 01284 1
5| Select @
ggfjl:)?enat:;ﬁw to Find 28?’ records found,
see the Shading
Layer Library list
D Marme FroductM ame M arufacturer Type
— — —— (]
000 Shimwhite WB Clozd Slim "White Venetian Blind Pella ‘enetian [horizomtal)
001 Shimewfkite WEB 45 | Slim White Yenetian Blind Pella Yeretian (harizontal)
o 3002 Slirn Wit O [nl=y] Slir % hite Wenetian Blind Weretiah [I'u:-rizn:ur'utal]
03 Slim Marine Clozed | Slim Marine Blue Wenetian Blire Pella Yeretian (harizontal)
a4 Slim b arine 45 Slirn Marine Blue Yenetian Blirm Pella Yeretian (harizontal)
2005  Slim Marine Open | Slim Marine Blue Yenetian Blire Pella YYenetian [horizontal)

3500 Dickzon Orchestra § Dickzon Orchestra #0681 Dun Goodearl and Bailey BSDF

4000 Univiews Charcoal | Uniview Charcoal rilike BSDF -
< | n §

Figure 19-35. For the middle layer in the Glazing System (Layer #2), select the venetian blind from the Shading System Library.

e Set Number of layers =3
e Set Layer #2 to “Shade” (from pulldown arrow to the left in the first column)

e Set Dtop, Dbot, Dright, Dleft to the appropriate values for the venetian blind geometry.
These distances are based on the distance between the top of the venetian blind (including
hardware) and the top (or left, right, bottom) of the glazing system.
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o # B2 Mame: Double low-g [argon] with IntYE Open
# Layers: 3 : Tilk: = IG Height: 100000 mm
Ehviranmettal . o '
Conditions: MFRC 100-2010 vl |G Width:  1000.00 mm // .
Commet; / .
2
Ovwerall thickness: 45900 mrn Mode: [ Model Deflection 1 2 3
[n] Mame tode| Thick |Flip| Rwiz2 | Tir E1 E2 | Cond | Dtop [mm] | Dbat [mm] | Drght [mm] | Dleft [mm]
hd Glazs 1 »¢ 9801 CLEARZLOF # 320 (M| oos2 0000 0840 0840 1.000
Gap1 »r 1 Air 219
- Shade 2 »» 3002 Slim ‘White Open # 148 0.000 0.000 3.000 3.000
GapZ v 1 Ai 42 \ N
- Glazs 3 #3321 EnAdwLE3.LOF # 320 | 0106 0000 0164 0.640  1.000 V

i

Set values for Dtop, Dbot, Dleft,
Dright based on the geometry of
the blind product.

Center of Glass Results | Temperature Data | Optical Diata | Anaular Data | Calor Properties | Radiance Results |

Ufactor

5C

0835

SHGC

0.727

Fel Ht. Gain Twiz
e
541 0732

Keff Layer 1 Keff Gap 1 Keff Layer 2 k.eff
WAk WK, WAk WK,
0.0364 1.0000 01284 1.8551

Figure 19-36. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the
frame geometry. For this example, the Head cross section, the following settings were used in the
Insert Glazing System dialog box:

e Orientation: Down (for the Head cross section
® Cross Section Type: Head

® Spacer Height: 0 or 38.826 mm
You can use the spacer height value to make room for the Venetian blind hardware, or you
can set it to zero and pull the glass layers into the frame (make sure
Options/Preferences/Drawing Options has “ Allow Editing of IG Polygons” checked).

e Sight Line to bottom of glass: The sightline is defined by the edge of the venetian blind
hardware.

e Sight line to shade edge: In this case the value = 0.

|5 | Insert Glazing System

Orientation l Doy -
) . Glazi bern width | 23.43
Once the glazing system is AN System W i
inserted, pull the glazing CR cavity height 1000 i

system layers up to meet the

frame on each side as needed I Sight line to battom of glass 38.826 i

of Spacer height 38,326 T
4ge:fl3lass Dimenzion 535 i
Glazing system height 150 i
Venetian Sight line to shade edge 0 ]
blind
hardware
\ < Uze nominal alazs thickness
[ Use CR Model for ‘Window Glazing Systems
Egl¥§ggntin Set the Sight Line to Bottom of Glass and
thFe) Venetiaﬁ Spacer Height to the value needed to allow
room to fit the Venetian Blind hardware into

blind the glazing system space. In this case it is set

U
to 0, but it can also be negative, which will
allow the shade to fit up into the hardware.

It is always possible to edit the glazing system
polygons after the fact using the “Allow
Editing of IG Polygons” in Preferences

A

Fiqure 19-37. Insert the glazing system with the Venetian blind
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Fill in the remaining cavities and either model them as NFRC Frame Cavities or link them to the appropriate
glazing system cavity.

Pull the polygon
representing the Venetian

Use the Fill tool to fill the in.nd up to meet the head
remaining cavities, then link rail assembly hardware, or
them to the appropriate use the Fill tool to create a
glazing system cavity polygon, then link it to the

Venetian blind polygon

Link this polygon to
the glazing cavity
because the throat
where it connects to
the glazing cavity is
greater than 5 mm.

Glazing cavity / Glazing cavity

These polygons are not linked to the
glazing cavity because the throats
where they connect to the glazing
cavities below are less than 5 mm

They are defined as “Frame Cavity
NFRC 100"

Figure 19-38. Fill the remaining cavities and link to the appropriate glazing system cavities.
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3. Create the other cross sections in this manner.

In the case of the Head and Sill cross sections, the Sight Line to Shade Edge is zero. However, for the
Jamb cross section, the blind does not touch the edge of the frame, but rather is 3 mm off the frame, so
the Sight Line to Shade Edge is non-zero.

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 19-39. Head, Sill and Jamb cross sections for Non-retractable Open Venetian Blind
between glass layers (Integral)

4. Boundary Conditions: The program will not automatically insert a point in the exterior glass layer
for the SHGC Exterior U-factor tag, so you will need to do that by hand by editing the glazing
system. For Integral Venetian Blinds, the Shading System Modifier choice will automatically be set
to “None”
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—

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

Insert a point on the
exterior boundary

BC = Adiabatic

| U-factor Tag = None

condition at the
sightline for the
SHGC Exterior U-
factor tag

BC = NFRC 100-2010 Exterior

U-factor Tag = No

ne

v

t t

I
BC = Adiabatic
U-factor Tag = None

D ——

D —

-

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
adiation Model = AutoEnclosure
U-factor Tag = None

X

Figure 19-40. Define the boundary conditions for the Head Non-Retractable Open Venetian Blind cross section
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BC = Adiabatic
U-factor Tag = None

| '

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

4—

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
/U-factor Tag = Frame

-

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

v

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

v
—>
>

I
BC = Adiabatic
U-factor Tag = None

Figure 19-41. Define the boundary conditions for each Sill Non-Retractable Open Venetian Blind cross section
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BC = Adiabatic
U-factor Tag = None

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

v

I
BC = Adiabatic
U-factor Tag = None

Figure 19-42. Define the boundary conditions for each Jamb Non-Retractable Open Venetian Blind cross section

5. Simulate each cross section and save the results.
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In WINDOW:
1. Frame Library: Import the THERM files into the Frame Library

Frame Libramy [C:\Uzerz\PublictLBMNLWIRNDOW?. w7 mdb)
ID Name Source | Type UFLaaTuEe UEvdaEIISE Enﬁgﬁa?iun TEiElinegss Prd Abs
WhmZ-E | WAm2-k i i
1 Alw/break ASHRAE M/A BEA0 P Ak Clazz1 Y A7.2 090
2 Alflush ASHRAE M/A 3970 ) Clazzl r At 57.2 0.90
3 ‘wood ASHRAE M/A 2270 F A, Clazz1 M At £3.8 0.90
4 Wingl ASHRAE MN/A 1.700 A2 Class1 M A £3.8 0.90
5 sample-head THM Therm  Head 2007 2350 WA 265 429 0.30
£ sample-jamb. THM Therm  Jamb 1.335 2343 WA 265 429 0.30
7 sample-sil THM Them 5l 2.001 2344 MAA 265 429 0.30
» YenetianFis Therm
Therm m
Them | Head

Figure 19-43. Import the THERM files into the WINDOW Frame Library

2. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library

File Edit Libraries Record Tools View Help

e ]
Mame Fixed Open VE
Mode [NFHE v]
Tupe lFiHed [picture] vl
wfidth 1200 mm
Height 1500 rm
Area 1.800 m2
Tt a0
Ervironmental Conditions
"] Dividers (NFRC 100-2010 -
Dividers
Dizplay mode:
Harmal

Total ‘Window Results : _ o
Click on a component to display characteristics below

L-factar 2125 W2k, Glazing System
SHGCAYT Detail SHGE 0547 Mame | Double low-e with IntYE Dpen v]
g2

_ T 053 ID Ucenter 1.806 Wwim2-K
CR Detail Mlavers 3 siC 0.834
CR M A
Area 1.048 m2 SHGC 0.726
Edge area 0278 m2 e 0y

Figure 19-44. Define and calculate the window.
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19.3.2. Closed Venetian Blind

This section describes modeling a Venetian blind in it’s closed position. The modeling procedures presented
here will apply to either a retractable or non-retractable Venetian blind.

Figure 19-45. A closed Venetian blind between two glass layers.

In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the blind slat material measured and added to the CGDB before the
product can be simulated.

The Shading Layer should be defined with the venetian blind slats in a vertical position, or as
“closed” as the blind geometry allows.

2. Shade Material Library: When the Shading Layer Library is imported from the CGDB, WINDOW
will also import the associated Shade Material record for that Shade Layer into the Shade Material
Library. In general, this should be automatic and you should not have to manipulate the records in
the Shade Material Library

3. Glazing System Library: Define the glazing system with the venetian blind between two layers of
glass

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (vertical “closed” slats)
into the frame geometry

3. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”
4. Simulate the model, save the results

In WINDOW:
5. Frame Library: Import the THERM files into the Frame Library

6. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library

19-46 March 2019 WINDOW User Manual



19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

These steps are illustrated in more detail in the following discussion.
In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB).

In the CGDB Shading Layer Library, for Venetian blinds that are defined as Type “Venetian” (and not
Type “BSDF”), there may be one or more definitions for the same Venetian blind product. These
different records will represent different geometries of the Venetian blind, such as slat thickness,
width and slat spacing. However, if you are modeling the same Venetian blind product, but with a
different slat thickness, width or slat spacing, you can make a new Shading Layer Library and change
the slat geometry.

In this example, the Venetian blind has three records in the CGDB Shading Layer Library,
representing three different slat tilts - “Closed”, “45 degrees” and “Open”. For NFRC certification,
the 45 degree geometry is not needed, and therefore only the “Closed” and “Open” records are
imported from the CGDB, as shown in the figure below.

Shading Layer Library [C:4\Users\Public\LEMLSWIMD OW T 7 ? mdb)

D Mame Praductt ame {anufacturg Type b aterial PermeabilityF actor
» 2000 | Shir white YB Clozed Slirn White Wenetian Blind ‘Wenetian [horizontal) | White Venetian Blind Slat [white. tat]
2001 Slir white YE 45 Slirn White Wenetian Blind Pella ‘Wenetian [horizontal]  White Venetian Blind Slat [white. tet] 0.989
2002 Sl white Open Slirn White Wenetian Blind Pella ‘Wenetian [horizontal]  White Venetian Blind Slat [white. tet] 0.992
2003 Sl Marine Clozed Slirn Marine Blue Wenetian Blind — Pella ‘Wenetian [horizontal]  Marine Wenetian Blind Slat [marine. tt) 0.992
2004 Sl Marine 45 Slirn Marine Blue Wenetian Blind — Pella ‘Wenetian [horizontal]  Marine Wenetian Blind Slat [marine. tt) 0.989
2005 Sl Marine Open Slirn Marine Blue Wenetian Blind — Pella ‘Wenetian [horizontal]  Marine Wenetian Blind Slat [marine. tt) 0.992

Figure 19-46. Import the appropriate records from the CGDB Shading Layer Library
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If only one slat geometry is represented in the CGDB, import that record into the working database,
and then make new records for the missing slat geometries, so that there is a separate Shading Layer

record for both the Open and Closed geometries.

ID #3000

Product M ame:

Shading Layer Librarm

Mame:  Slhim White VB Clozed

Slirn *White Yenetian Elind

The Material references a

b anufacturer: Fella

— - record in the Shade Material
Type: Wenetian blind, horizontal Library, which is
Material 31100 White Venstian Blind Slat [whit automatically created when

the Shading Layer is

imported from the CGDB.

Fermeability Factor 0957

Venetian Blind
Slat width: 14.808 [mm .
The geometry for this record
Spacing: 12.700 'mm ¢ represents the blind with
the slats in a closed position
Tikt: Custom angle
Tilt angle: -80.000 - degrees
Blind thickness: (2571 |mm
Rize 0838 |mm \
Help \

Figure 19-47. Define the venetian blind geometry for the “closed” (vertical) slats

e Type: Venetian blind, horizontal

e Material: White Venetian Blind Slat; this pulldown references the record in the Material Library
that is associated with this Shading Layer. When a Shading Layer is imported from the CGDB,
the associated record for the material is automatically added to the Shade Material Library. If you
need to make a new Shading Layer record for a different slat geometry, make sure to reference
the same material record in the Shade Material Library.

o Effective Openness Fraction/Permeability Factor: The value is calculated based on the geometry
of the layer

e Slat Width: appropriate value, in this example 14.8 mm

e Spacing = spacing between each slat, in this example 12 mm
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o Tilt: “closed (-90)” or “closed (+90)” depending on the product geometry. If the shade is not
capable of reaching 90 at full tilt then the appropriate maximum achievable tilt is entered under
“Custom angle”.

aat w\d‘f“ 4
" % slat thickness

T rise
o
Somndly

spacing
~

-

tilt angle

Fd Fd
blind thickness

Figure 19-48. Venetian blind geometry definition

e Blind thickness: This value is not editable, and shows the width of the blind “assembly” based
on the slat tilt. In this “Closed” case, the blind thickness is very small.

e Rise: this value defines the curve of the slat, and is defined in the CGDB for each Venetian blind
product. It can be changed if it does not represent the slat curvature being modeled - this would
be necessary if the slat width was changed, for example.

2. Shade Material Library: When a Shading Layer record is imported from the CGDB, the Shade
Material is automatically imported, and therefore in general, it is not necessary to add or change
records in the Shade Material Library. However, you may need to reference existing records in the
Shade Material Library if you are defining a new Shading Layer record (for example to define a
differen slat geometry for a product).

Shade Material Library [C: 4 gershPublichLBHLWWWINDOW T, Paa? . mdb)

D Mame Froduct ame Manufacturer | Source kMode
W 31100| White Yenetian Blind Slat [white tst)  White Venetian Blind Slat | Pella | CGDB -
1107 Marine Yenetian Blind Slat [marnne.tt] | Marine Yenetian Blind Slat Pella CGDB #

Figure 19-49. Shade Material Library records are automatically created when Shading Layers are imported from the CGDB.
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Glazing System Library: Define the glazing system with the venetian blind between two layers of glass

D # B3 Mame: Double low-g with IntYE Clozed
# Layers: 3 : Tilk 90 ° IG Height:  1000.00 mnm
Erwiranmental — poted
Conitions: MFRC 100-2010 | G widthe  1000.00 mm o
Comment; ey
A
el
Dwerall thickness: 34.671 i Mode: # [ todel Deflection 1 2 3
Set Layer 2 to “Shade” using
the plydown
D Marme bMaode Thick |Flipl Tzal | Rsoll | Real2 | Twiz | Bwisl | Bvis2 Tir E1 E2 Cond
- Glasz 1 #9801 CLEAR3LOF # 30 [|ners 0078 0078 0907 0082 0082 0000 0840 0.840 1.000
Gap1 kr 1 Air 219
- Shade 2 »» 3000 Slim white WB Clozed g 2B
Gap 2 W 1 Air 42
- Glagz 3 W» 9921 EnddwLE3.LOF # 30 o740 o119 0112 0842 0111 0106 0000 0164 0.840 1.000
« T F
Center of Glass Results| | Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Results
Ufactar 5C SHGLC Rel Ht. Gain Twiz K.eff Layer 1 F.eff Gap 1 Keff Lay
W 2K W m2 W ek 1K K.
1.931 0.217 0183 152 0.042 0.0934 1.0000 01182 7
8] Select @
Click on the
double arrow to Find 28?" recards found.
see the Shading
Layer Library list
D M ame Productt ame Aanufacture Type i

» A00o

Slirn *##hite B Closed

2001 Slimowhite VE 45
ag02 Sl White Open
ao03  Slim Marine Cloged
ag04  Slim Marine 45
3005 Slim Marine Open

Slirn *hite "enetian Blind
Slim White Yenetian Blind Pella
Slim White Wenetian B lind Fella

Slim b arine Blue Wenetian Blirn Pella

Wenetian [honzontal)

Yenetian [honzontal)
Wenetian [haonzantal)
Wenetian [honizontal)
Slim karine Blue Wenetian Blire Pella Venetian [horizontal)

Slim Marine Blue Yenetian Blire Pella Venetian [harizantal)

1| 1]

3

Figure 19-50. For the middle layer in the Glazing System (Layer #2), select the venetian blind from the Shading System Library.

e Set Number of layers = 3

e Set Layer #2 to “Shade” (from pulldown arrow to the left in the first column)

e Set Dtop, Dbot, Dright, Dleft to the appropriate values for the venetian blind geometry

19-50
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

D # B3 Wame: Double low-g with Int/B Clozed
# Lavers: 3 : Tilk: ag -’ IG Height:  1000.00 rmm
Ervironmental RTike el
Comitione | NFRC 100-2010 | IGWwidh 1000.00 mm gt
Comment: ; i
e
el
Overall thickness: 34 671 mm Mode: # [ Model Deflection 1 2 3
|} Mame Maode Thick Flip  Tir E1 EZ2 Cond | Dtop (] | Dbat [rarm] | Dright [rom] | D1eft (o)
- Glazz 1 »» 9201 CLEARZ.LOF # 30 [ 0oo0 0840 08400 1.000
Gap1 »r 1 Air 219
- Shade 2 Ht 3000 Shmwhite VB Closed # 2B 0000 0.000 3.000 3000
Gap2 P 1 A 42 _ J
- Glazz 3 k¢ 9921 EnddvlE3.LOF # 20 [J| o000 0164 0840 1.000 V
y | . Set values for Dtop, Dbot, Dleft,

Dright based on the geometry of
the blind product.

Center of Glass Results | Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Hesults|

Ufactor SC SHGC Rel Ht Gain Twiz F.eff Layer 1 K.eff Fap 1 keff Lay
W -k W A2 WAm-K WK WK
1.931 0217 0189 152 0042 00934 1.0000 01182 7

Figure 19-51. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19. SHADING SYSTEMS

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the

frame geometry. For this example, the Head cross section, the following settings were used in the
Insert Glazing System dialog box:

¢ Orientation: Down (for the Head cross section

e  Cross Section Type: Head

Setting the Cross Section Type to the approriate value allows THERM to automatically insert
a polygon in the correct place for the Dtop (for Head), Dbottom (for Sill), Dright (for Right

Jamb) and Dleft (for Left Jamb).

e Spacer Height: 0

In this case, it was easiest to set the spacer height to 0 and pull the sides of the glazing sysetm
layers up to the frame on each side (make sure Options/Preferences/Drawing Options has
“ Allow Editing of IG Polygons” checked).

Once the glazing system is
inserted, pull the glazing
system layers up to meet
the frame on each side.

Draw the
Venetian
blind head

rail assembly.

b

5 | Insert Glazing System

Orientation [ Diawn

Glazing system width | 2343

Sight line to Spacer height 33.911
bottom of Edge of Glass Dimenzsion 3.5
glna;s Glazing system height 150

Spacer height Sight line to shade edge 0

Uze nominal glass thickness

CR cavity height 1000

Sight line to bottom of glazz 38.911

mm

mm

mm

mm

mm

i

i

[ Use CR Model for Window Glazing Systems

Sightline

(determined by Venetian blind hardware

Edge of Venetian blind touches the blind hardware
(which defines the sightline) so in this case the Sightline

to shade edge value = 0.

Fiqure 19-52. Insert the glazing system with the Venetian blind

19-52
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

Add Venetian Blind Hardware: Add the head rail assembly of the venetian blind between the polygon
representing Dtop and the polygon representing the Venetian blind.

Fill in the remaining cavities by linking them to the appropriate glazing system cavity.

Use the 5 mm rule to divide up this
cavity as needed. Then use the Fill

tool to make a polygon that can be
linked to the glazing system cavity.

Pull the polygon representing
/the Venetian blind up to meet
the head rail assembly
hardware, or use the Fill tool
to fill the cavity, then link it to
the Venetian blind polygon.

Link this polygon to
glazing cavity # 2
because the throat
where the two cavities
connect is >5 mm.

v

See Section 6.4.4 for
more details about
linking cavities.

T~ This polygon is modeled as a frame
cavity because the throat where it
connects to the glazing system cavity
is <5 mm wide. See Section 6.4.4 for
rules about linking cavities to glazing
system cavities

I I

This polygon is linke
to glazing system

cavity # 1 below Glazing cavity #1 Glazing cavity #2 . . . .

because the throat Link this polygon to glazing cavity

connecting the two #2 because the throat where it

cavities is >5 mm. connects to the glazing system
cavity is > 5 mm wide. See Section

See Section 6.4.4 for 6.4.4 for rules about linking

more details about polygons to glazing cavities.

linking cavities

Figure 19-53. Fill the remaining cavities and link to the appropriate glazing system cavities.
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

Create the other cross sections in this manner.

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 19-54. Head and Sill cross sections for Closed Venetian Blind between glass layers (Integral)
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19. SHADING SYSTEMS

19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”

Boundary Condition Type

Boundary
Condition

’sample-iamb-lntegraNentianﬁ-ﬂrE:Sample GlzSys - Integral Wenetian &, 45 degree v]

U-Factar

Surface ’ Edge

7

Radiation Model  AutoEnclosure

Emizzivity 0840

Temperature 9.8 F He: 050

Btudh-ft2-F

Shading system modifier [None

[7] Blacking Surface

Default Boundary Condition  zample-jamb-Integraldentiand-45:5 ample GlzSyz - Integral Wenetian &

=3

Condition Librar
U-Factar Surface
Librar

Fiqure 19-55. For Integral Venetian blinds, set the Shading System Modifier to “None”.
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

BC = Adiabatic
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure

\ U-factor Tag = Frame

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2010 Exterior

U-factor Tag = None —

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

«—

[
|

t t

I
BC = Adiabatic
U-factor Tag = None

Figure 19-56. Define the boundary conditions for Head Non-Retractable Closed Venetian Blind section
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19. SHADING SYSTEMS 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

BC = Adiabatic
U-factor Tag = None

l l

P
<

»
»

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

g

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure

BC = NFRC 100-2010 Exterior U-factor Tag = Frame

U-factor Tag = SHGC Exterior

I
BC = Adiabatic
U-factor Tag = None

Figure 19-57. Define the boundary conditions for Sill Non-Retractable Closed Venetian Blind section
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

BC = Adiabatic
U-factor Tag = None

l l

»
»

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

D

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

4/

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure

BC = NFRC 100-2010 Exterior U-factor Tag = Frame

U-factor Tag = SHGC Exterior

I
BC = Adiabatic
U-factor Tag = None

Figure 19-58. Define the boundary conditions for Jamb Non-Retractable Closed Venetian Blind section

Simulate each cross section and save the results
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19. SHADING SYSTEMS

19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

In WINDOW:

1. Frame Library: Import the THERM files into the Frame Library

File Edit Libraries

[l b | i B B &

Record

=1

Tools View Help

Y =

& 1l

Frame Libramy [C:AU sers\PublichLEM LYW/ D O T Fhan? mdb)

; @t |®

»

Prirt 4|

L

m

[ﬁ] I Name Source | Type IJFLaaTuee UEvdagIIL?e Eol;:rglg:ion TEilc?laneis Prd Abs | Caler
Mew WimEE | W mZ- i !
| 1 Alwbeak ASHRAE N/ 5 580 N/ Class] N/ 572 080
= 2 Alflush ASHRAE N/ 3,970 Nt Class] N/ 572 040
| 3 wood ASHRAE M/ 2.270 N/ Class] M/ B3 090
Find | 4 vind ASHRAE M/ 1.700 N/ Class] M/ B3 090
| 5 sample-head THM Therm  Head 2007 2350 N 65 429 030
| & samplsjamb.THM Themn  Jamb 1955 23 N /5 429 030
| 7 samplesil THM Therm Sl 2001 2344 N/ 65 423 030
| 3 VenelianFiredOpen-lamb. THM Therm  Jamb 2768 2143 N/A 46.9 476 020
13ecods found. | | 10 VensfianFisedOpen-Sil THM Therm Sl 2991 2138 N 43 918 030
| 11 VenetianFiredOpenHead THM | Them  Head 2850 2012 N 43 148 030
13 WenetianClozed-)amb. THH Therm  Jamb 2681 1.809 N/ 47.1 876 030
| 14 VenelianClosed Sil. THM Them il 2732 1852 N 71 e 0w
[ Rint |

Figure 19-59. Import the THERM files into the WINDOW Frame Library
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. SHADING SYSTEMS

2. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library and calculate the results.

File Edit Libraries Record Tools View Help

=& B |E = M4 r M| B €0 OH 72 @%| 7
o+a 8
Calc (F] Mame Fized Cloged VB
Mode | NFRC A
— ode | |
Type [Fi:-ted [picture] VI
.
Wwidth 1200 mm
Height 1500 mm
Area 1.800 m2
Environmental Conditions
[ Dividers [MFRC 1002010 -
Dividers
Drizplay mode:
Mormal

Total “window Results - - —
Click. on a component bo dizplay characteristics below

Udactor 2040 Wim2¥. Frame
SHECA/T Detail choe 0547 Mame | VenetianClosed-5il. THM -
0] 14 Lledge 1.852 wim2-K

: WT 0.541
CA Detail Source 2 Edge area 0.061 m2
CR MNA&
Ufactor 2732 wWiim2-K FFD a87.897
Area 0.097 m2 Abs 0.300

Figure 19-60. Define the window.
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19. SHADING SYSTEMS 19.4 Woven Shades: Outdoor

19.4 Woven Shades: Outdoor

Outdoor woven shades fall into the category of a dynamic glazing product and can be modeled in both their
fully open and fully closed positions in order to fully evaluate their performance. In the case of modeling
retractable outdoor woven shades as part of a dynamic glazing product, the fully open position would be the
state when the woven shade is completely retracted.

outside IE—. inside outside IE——. inside

Figure 19-61. Outdoor woven shade is located on the outside of the glazing system.
The location of the shading system housing may or may not affect the sight line of the frame.

The following cases must be modeled for each outdoor woven shade configuration:
e OPEN - Woven shade in it's most transmitting state

e CLOSED - Woven shade in it’s least transmitting state

19.4.1. Open Woven Shade

There is one scenario for Open woven shades:

¢ Retractable / Open: Woven Shades that retracts up into an enclosure on the exterior of the frame.

outside |§—. inside

Figure 19-62. Retractable / Open Woven Shade

For Retractable / Open woven shades, one example will be illustrated:

o A woven shade fully retracted with a double glazed system.
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19.4 Woven Shades: Outdoor 19. SHADING SYSTEMS

19.4.1.1. Fully Retracted / Open Woven Shade With a Double Glazed System

The following section discusses how to model a fully retracted woven shade that has a housing at the top of
the woven shade that holds the rolled up shading material on a roller. Figure 19-64 shows the Head cross
section for a woven shade in the fully-retracted position with a double-glazed system.

In this example, only the Head section will be shown. All other cross sections (Jambs, Sills and Meeting Stiles)
are modeled normally, without any woven shade considerations.

In WINDOW:

1. Glazing System Library: Create the appropriate glazing system in the Glazing System Library. In
this case, it is not necessary to model a woven shade in WINDOW, because the shade is fully
retracted.

In THERM

2. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

3. Glazing System: Import the glazing system defined in WINDOW (no woven shade modeling
needed) into the frame geometry. Make sure that the Sight line to bottom of glass value includes the
height of the block representing the closed woven shade, so that the Frame and Edge of Glass
boundary conditions and U-factor tags are defined automatically by THERM.

4. Boundary Conditions: Define the Boundary Conditions in the normal manner; no woven shade was
modeled in WINDOW, so the Boundary Conditions in THERM do not need to be modified for a
Shading System
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19. SHADING SYSTEMS

19.4 Woven Shades: Outdoor

Detailed Modeling Steps:

The following steps explain in detail how to create the Outdoor Woven Shade model.

In WINDOW:

1. Glazing System Library: Define the glazing system and add the outdoor woven shade defined in the
Shading Layer Library, in this example record 19, “Woven shade Gray, 25% open area” from the

CGDB.
File Edit Libraries Record Tools View Help
@ & B Bl =M 4> |H @€0: OH 7 @ ?
D #: B4 Mame: Double Low-E - Exterior Woven Shade
Caic (F9) # Layers: 3 Tk 907 IGHeight  1000.00 mm
M Environmental g - . 1
Conditions: [ MNFRC 100-2010 ] IG Width:  1000.00 mm ,
Comment: E
| i
Owerall thickness: 32,370 i Mode: # [ Madel Deflection 1 2 3
R
1] Mame Mode| Thick |Flipl Tsol | Rsoll | Rsol2 | Twis | Rwisl | Rwis2 | Tir E1 E2 | Cond
- Shade 1 #» 19 ‘Waven shade. Gray. 25% open area 20
Gap1 »r 1 Air 58.2
@ Glasz 2 »» 2001 Ch-3.CIG # 30 [J|os4s 0076 0076 0904 0052 0.082 0.000 0840 0840 1.000
Gap 2 » B Air 5%) / Argon (35%) Mix 16.2
@ Glasz 3 »» 2154 LoE3EE-3.CIG # 30 [K|0.275 0549 0429 0713 0044 0066 0.000 0022 0840 1.000
't I r
“Layer #1 do not have spectral data.
Certer of Glass Results | Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Results
Ufactor sC SHGC Fel Ht. Gain Twis K.eff Layer 1 Keff Gap 1 Keff Layer 2 Keff
Wiim2-K Wim2 -k Wik WK Wi
0.150 013 102 0.163 0.1056 0.2615 0.2836 1.0000
Figure 19-63. Construct the glazing system, adding the shading system as Layer 1, which is the outermost layer.
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19.4 Woven Shades: Outdoor 19. SHADING SYSTEMS

In THERM:

2. Draw the Head cross section of the product frame. In this example, only the Head cross section needs
to be drawn for the “Open” case, because the jambs and sill are the same as if there was not a shading
system.

3. Draw the geometry of the housing for the woven shade, and the rolled up woven shade itself inside
the housing if applicable. Model the hardware inside the housing according to the guidelines in the
Shading System Modeling Overview section earlier in this manual.

4. Insert the glazing system.

Use the proper modeling technique where the frame meets
the surround panel, ie, model this void as an air cavity

rd

Housing for
woven shade
roller assembly

—

Woven shade material
that projects into the
housing, modeled as a

polygon — Double glazed system

Figure 19-64. Head cross section with fully retracted woven shade with a double-glazed system.
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19. SHADING SYSTEMS

19.4 Woven Shades: Outdoor

5. Generate the Boundary Conditions.

BC = Adiabatic

¥

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

U-factor Tag = None |

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = NFRC 100-2010 Exterior

U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

[
»

&
<

1

BC = Adiabatic
U-factor Tag = None

Figure 19-65 Define the boundary conditions for the cross section
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19.4 Woven Shades: Outdoor 19. SHADING SYSTEMS

6.
7.

8.

Calculate the results for this cross section.

Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

Import all the cross sections into the WINDOW Frame Library

Calculate the total product U-value, SHGC and VT in the Window Library.

19.4.2. Closed Exterior Woven Shade

According to NFRC 100 and 200, dynamic glazing products must be rated in both their fully open and fully
closed positions. This section describes modeling an Exterior Woven Shade in the closed position.

0

Figure 19-66. A closed Exterior Woven Shade.

In WINDOW:

1.

Shade Material Library: Make sure that the appropriate material is in the Shade Material Library. If
it is not, contact the manufacturer to submit data to the CGDB. For this example, we are using the
generic woven shade material called “Generic Woven Shade Material”.

2. Shading Layer Library: Reference the “Generic Woven Shade” material and define the Woven Shade
thread geometry in the Shading Layer Library

3. Glazing System Library: Define the glazing system with the closed woven shade on the exterior side
of the glazing system.

In THERM:

4. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

5. Glazing System: Import the glazing system defined with the woven shade into the frame geometry

6. Boundary Conditions: For Exterior Woven Shades, set “Shading System Modifier” to “Exterior
(Glazing System ID: <nn>)"

7. Simulate the model, save the results

19-66
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19. SHADING SYSTEMS 19.4 Woven Shades: Outdoor

In WINDOW:
8. Frame Library: Import the THERM files into the Frame Library

9. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library
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19.4 Woven Shades: Outdoor 19. SHADING SYSTEMS

These steps are illustrated in more detail in the following discussion.
In WINDOW:

1. Glazing System Library: Define the glazing system with the appropriate woven shade layer on the
outside of the glazing system. See Shading System Overview section for detailed instructions for
adding shading systems to glazing systems.

2. Set Dtop, Dbot, Dright, Dleft to the appropriate values for the woven shade.
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19. SHADING SYSTEMS 19.4 Woven Shades: Outdoor

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate. In this example, the hardware for the woven shade is only drawn for the Head cross
section. The hardware on the bottom of the shade for the Sill is part of the shade layer and is not
drawn.

Exterior Roller
Shade Hardware
in the Head cross
section when the
shade is closed.

Figure 19-67. Draw the frame with the exterior woven shade continuous hardware, in this case for the Head cross section.

2. Glazing System: Import the glazing system defined with the woven shade into the frame geometry.
The important input value for shading layers is the “Sight line to shade edge” value. In the Head
cross section example below, the edge of the shade (at the bottom of the hardware) starts above the
sight line, so the “Sight line to shade edge” value in this case is negative.

Orientation [ Diawn

7]

Glazing spstem width | 23,43 i

CR cavity height 1000 mm

Sight line ta bottom of alass W i
Spacer height W T

Edge of Glagz Dimenszion 615 mm
Glazing system height T min

Sight line to shade edge -7.7372 i

Sight line to shade edge

The woven shade graphic is +7.7373 in this example

displayed when the glazing system is
imported.

It is not a true THERM polygon, but is
instead a reference for where the
shade is located

Figure 19-68. Insert the glazing system with the Exterior Roller Shade into the Head cross section.
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19.4 Woven Shades: Outdoor 19. SHADING SYSTEMS

For the Sill and Jamb cross sections in this example, the woven shade extends below the sight line of
the frame, so the “Slight line to shade edge” value is actually negative.

I"lnsm‘lG'laﬂ'ngSys‘lm

Orientation [ Diawn v]

\

The woven shade
graphic is
displayed when
the glazing system
is imported.

Glazing system width | 23.43 i

CR cavity height W T

Sight line to bottom of glagse 11112 mm
Spacer height W T

Edae of Glazz Dimenzion EI5 mm
Glazing system height 181 mm
Sight ling ta shade edoe W i

t Sight line to shade
edge is negative
(-6.81 mm) in this

example

Fiqure 19-69. Insert the glazing system with the Exterior Roller Shade into the Sill and Jamb cross sections.
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19. SHADING SYSTEMS 19.4 Woven Shades: Outdoor

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 19-70. Head, Sill and Jamb cross sections for Closed Roller Shade on the exteropr of a glazing system

3. Boundary Conditions: For Outdoor Woven Shades, set “Shading System Modifier” to “Exterior
(Glazing System ID: <nn>)" for the exterior boundary condition (NFRC 100-2010 Exterior) where the

shade projects onto either the glazing system or the frame.

Boundary Condition Type E
Boundar

Candition [NFF!E 100-2010 E xteriar v] | 0K, I

Surface

Temperatwre 180 Ho 248 wim2k Coanﬁ?onndEilﬁrar
Fiadiation Model  Blackbody JFactar Surface

Emizsivity 0789

Shading system modifier | Exterior [Glazing System 10:31] v]

Default Boundamy Condition  Head-Ext Shade-PY-MoRoller-Rik:NFRC 100-2010 Esterior

Figure 19-71. For Outdoor Woven Shades, set the Shading System Modifier to “Exterior (Glazing System ID: <nn>)" where
appropriate on the glazing system and frame.
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19.4 Woven Shades: Outdoor 19. SHADING SYSTEMS

BC = Adiabatic

+ U-factor Tag = None —*

A

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2010 Exterior
U-factor Tag = None
Shading modifier = Exterior (Glazing System ID: <nn>)

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = Adiabatic
U-factor Tag = None

Figure 19-72. Define the boundary conditions for the Head cross section
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19. SHADING SYSTEMS 19.4 Woven Shades: Outdoor

BC = Adiabatic
U-factor Tag = None

-

[ P
» <

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

Shading Modifier =

Exterior (Glazing System ID: <nn>)

A

BC = <glazing system name> U-factor
Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

|

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior
Shading modifier =

Exterior (Glazing System ID: <nn>)

v

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Adiabatic
U-factor Tag = None

Figure 19-73. Define the boundary conditions for the Jamb and Sill cross section.

4. Simulate each cross section and save the results
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19.4 Woven Shades: Outdoor

19. SHADING SYSTEMS

In WINDOW:

5. Frame Library: Import the THERM files into the Frame Library

File Edit

Libraries

B =N YAl |

Record Toaols

View Help
4 > bl F

¢0N: O#

=

@)%

Frame Library [C:\Uszershrdmitchel\D ocuments\Dropbox [BT

Find

Frrint

KOHLER JMwindovwtiwindowD actiw/IND D User ManualswIND 0w 7ANFRC Sim
[&] D Name Source | Type UFLZTUEE LllzvdagIL?e Coﬁ:ﬁa?ion TEilc?lf:egss Pl Az | Bl i
I Hew ] Wwm2-E | W2k mrm mm
- Venetfantloseddcjmb.THM Them  Jamh 2641 1735 N/ 471 876 030
12 MenetianClosed-5il. THM Them Sl 2662 1744 N/ 471 g7 03 [
| 13 sompleheadVBinterorFisedOpenTHM | Themn  Hssd 2186 2005 N/ %5 55 030 [
| 14  sampleambVBInteriorFixedOpenTHM | Them  Jamb 2118 2146 MNA 265 429 030 - 1
| 15 sampleSilVBInteriorFikedOpen. THM | Them  Head 2167 2058 N/& w5 423 o [
| 16 sample-HeadWBInteriorClosed THM Therm  Head 2.200 1E79 M/ 26.5 555 0.30 -
| 17 sampleJambBInterior-Clossd THM Therm  Jamb 2188 2023 N %5 w29 oo [
| 18 sampleSilVBInterior-Clossd. THM Them Sl 2197 2015 N/ 265 23 o [
22 records found, ! Therm : m -
| = sample-Jamb-ShadeE sterior-Closed THM | Thern Head 1.706 1866 M/A 26.5 429 0.30 -
21 sample-Sil-ShadeE sterior-Closed. THM Therm  Head 1.719 1878 N/A %5 w29 oo [
| 22 sample-Head ShadeE sterior-Open.THM Therm  Head 2.005 2367 M 285 429 0.30 -
| 23 sompledambShadefsteriorOpenTHM | Them Jamb 1984 2363 N/A x5 w23 on N
[ﬁ | 24 sampleSil-ShadeExterior-Open THM Therm  5il 1.932 2364 M/ 26.5 429 0.30 - m

Figure 19-74. Import the THERM files into the WINDOW Frame Library
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19. SHADING SYSTEMS

19.4 Woven Shades: Outdoor

6. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library and calculate the results.

File Edit Libraries Record Tools View Help
=L & B [E = K 4 b M| H ¢l: O#H F @’%k|®
& i -
Calc (F3) Mame Exterior BB Closed
Mode | NFRC -
— [ ]
Type [Fi:-ted [picture] v]
-
Width 1200 mm
Area 1.800 m2
Environmental Conditiong
[ Dividers | NFRC 100-2004 v
Dividers
Dizplay mode
Formal
Total window R ezults
Click on a component to dizplay characteristics below
U-factor 1.500 W/m2-K, Gilazing System
SHGCAT Detail SHEC 0145 Mame | Sample GlzSys - Exterior BB, Closed v]
: T 0173 D 30 | enter 1,361 wismz-K.
CR Detail Mlavers 3 5C 0.259
CR M A
Area 1.235 m2 SHGC 0226
Edge area 0.200 m2 Wi 0203

Figure 19-75. Define the window.
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19.5. Insulating Shade Layers with Non-Standard Geometry 19. SHADING SYSTEMS

19.5. Insulating Shade Layers with Non-Standard Geometry

THERM can be used to define the geometry and material properties for shading systems that are not
otherwise easily characterized in WINDOW. This modeling method can be applied to:

o Cellular Shades

e Pleated Shades

e Roller Shutters

e Window Quilts

e Other shades with a complicated or mult-component geometry

This section will deal explicitly with how to model cellular shades and roller shutters. However, the
methodology presented here can be used for other shading systems as well.

The modeling steps are as follows:
e In WINDOW:

o Define the materials used for the shading layer in the Shade Material Library by either
adding it directly or importing a record from the CGDB or the Optics User Database.

* The optical properties of materials used to define the outer surfaces of the THERM
model should be measured in a spectrophotometer, even if they are opaque, in order
for Radiance to model the correct reflectance of the surface based on the geometry

e In THERM
o Import the materials from the WINDOW Shade Material Library
o InRadiance Mode, draw the geometry of the shading layer in THERM
o Assign the materials defined in WINDOW to the geometry drawn in THERM

o Assign special boundary conditions, including both the “front” and the “back” of each
material

*  Assign the outside boundary conditions as Illuminated Surfaces
¢ In WINDOW:

o Define the Shading System in the WINDOW Shading System Library, set the Type to “Therm
File”, and reference the THERM file in the BSDF file input box.

o Calculate the Shading System and then use it in a glazing system and whole window.

* THERM will run Radiance in the background to generate a “genBSDF” XML file with
optical properties based on the materials and geometry of the THERM file

19.5.1. WINDOW: Define Shade Layer Library Materials

The materials that will be used for the shading layer drawn in THERM are first defined in WINDOW, and
then referenced from THERM.

The Shading Layer Materials that can be defined in WINDOW to be used to model the shading layer in
THERM can be transmitting or opaque, and spectral or non-spectral.

These materials must be added to the WINDOW Shade Material Library, so that they can then be imported
into the THERM Material library and used in the shading layer THERM model.
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19. SHADING SYSTEMS 19.5. Insulating Shade Layers with Non-Standard Geometry

Records can be added to the WINDOW Shade Material Library either by directly making a new record in the
library and entering the average spectral data values “by hand”, or by importing a record from the CGDB or
the Optics User Database (data measured in a spectrophotometer can be imported into Optics and then
imported into the WINDOW Shade Material Library). See the WINDOW User Manual section on the Shade
Material Library for details about adding records to that library.

Either approach results in records in the WINDOW Shade Material Library that can be assigned to the
polygons in THERM that represent, for example, the cell walls in a cellular shade.

Shade Material Library [C:\Users\Publich\LBNLNWINDOW?. P midb)
D Marme Praducth arme t anufacturer Source
31033 C2a_innemaalls. bt C23white Aalumium back, Hunter Douglas CGDE
3034 C22-951_innenwallz.txt C22-957 Inner wall Hunter Douglas CGDE
31035 C22-951_outenmallz. bt C22-957 Outer wall Hunter Douglas CGDE
3036 C22-951_glueline. txt C22-957 Glue line Hunter Douglas CGDE
31037 CBZ_TranzparentPlastic. bt 82 Transparent plaztic Hunter Douglas CGDE
3038 D2 WwWhike allbd aterial bt D2 white wall Hunter Douglas CGDE
31039 DY_whiteOnSilverB ack. bt D7 white on Silver back Hunter Douglas CGDE
31040 D8 wWhiteSheertxt D8 - white sheer Hunter Douglas CGDE

Figure 19-76. The example materials above in the WINDOW Shade Material Library are used
to define cellular shade surfaces in THERM
19.5.2. THERM: Therm Preference Settings
In THERM, in the Options menu, Preferences tab, set the following options:
e Automatic XML Export on Save = Checked

o This will cause THERM to automatically write out the <filename>.thmx XML format file,
which WINDOW will use for the Radiance simulation to calculate the optical properties

based on the THERM model.
Computer » O5(C:) » Users » Public » LENL » THERMZ.7 » Samples
Include in library = Share with = Burn Mew folder
Mame Date modified Size
|| sarnple-sill. THM 1/11/2019 6:10 PM 216 KB
) sample-sill.thmx 1/11/2019 6:10 PM 47 KB

Figure 19-77. THERM automatically creates the <filename>.thmx file when
“Automaticl XML Export on Save” is checked in the Preferences tab

¢ Radiance Mode = Checked
o The THERM file background color is gray when Radiance mode is checked.

o Radiance mode must be unchecked for standard THERM calculations, so make sure to
uncheck when not modeling non-standard geometry insulating shade layers such as cellular
shades, pleated shades or roller shutters.
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19.5. Insulating Shade Layers with Non-Standard Geometry

19. SHADING SYSTEMS

Them File Options | Snap Settings | Updates
Preferences | Drawing Options ] Simulation

v Save program settings on exit
I Prompt for saving libraries on program exit
™ Automatic WINDOW 4 Export on Save
¥ Automatic XML Export on Save
W Auto Recover every |5_::||min|_rtes
¥ Automatically display results after simulation
¥ Ask before automatically adjusting points
Unit System
{* Inch-Pounds
" 8l
Conductivity Units

+ Btu/hrft-F
" Btuin/hrft2-F

Default vertical jamb cavity height [39.3701  inches
I~ Allow editing of Frame Cavity heat flow and temperatures
[~ Windows 35

[+ Radiance Mode

Results Display

I Display R-Values instead of U-Factors
[ Heat Fow

[ Heat Fiux

Simulation directory:
|C “Users'\Public\LEML\THERM7.3"5im Change

I Use Therm & file format

=
'|
l

ok | cancel |

Figure 19-78. THERM Options / Preferences
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19. SHADING SYSTEMS 19.5. Insulating Shade Layers with Non-Standard Geometry

19.5.3. THERM: Add the WINDOW Shade Materials to the THERM Material Library

Once the appropriate materials have been defined in the WINDOW Shade Material Library, they need to be
added to the THERM Material Library.

From the Library menu in THERM, select the Material Library option, which will open the Material
Definition dialog box.

Libraries | Options Calculation  Window H

Material Library Shift+F4
Boundary Condition Library Shift+F5
Gas Library

Figure 19-79. In THERM, select the Libraries / Material Library option to add the
WINDOW Shade Materials to the THERM Material Library

In the Material Definitions dialog box, click the Load Shade Material button to add a Shade Material record
from WINDOW to be used to define the material properties in THERM.

|
Material Definitions @

material ib
Silicane "] [ Claze ]
b aterial Type c I
@ Solid =1
Frame Cavity
Glazing Cavity
-Delete
External Radiation Enclosure -
Shading Material Fiename
Solid Properties
Conductivity 035 W ek Save Lib As
Ermiszivity 0.9 ;
Load Lib
E it Shade Material When THERM is in Radiance
st?a.jl ) mode, the Load Shade Material
ade — . R .
Cavity Properties b aterial R/Iuat':gpia‘vll_lilbt:’gr(illsplayed inthe
Pratected

Figure 19-80. Click on the Load Shade Material button to add a
WINDOW Shade Material to the THERM Material Library (make sure THERM is in “Radiance” mode)
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19.5. Insulating Shade Layers with Non-Standard Geometry

19. SHADING SYSTEMS

The THERM Shade Materials dialog box will appear. The WINDOW Database section allows browsing to the
appropriate WINDOW database file where the shade materials have been defined. The Shade Material
pulldown list will show all the records in the WINDOW Shade Material Library. The optical and thermal
properties from the WINDOW Shade Material will be displayed below the Shade Material pulldown list.

Use the Browse button
to select the

Shade Materials
WINDOW Database

C:\Users\Public\LBNL\WINDOW 7. 7\W7.mdb

Selected material have spectral
data. Spectral data are

Browse

averaged.
ID Mame
Shade Material [31033 C23_innerwalls. tet - “/
Solar Visible
Beam Diffuse Beam Diffuse

Transmittance, front: 0.0000 0.0000 0.0000 0.0000
Transmittance, back: 0.0000 0.0000 0.0000 0.0000
Reflectance, front: 0.0000 0.827a 0.0000 0.8160
Reflectance, back: 0.0000 0.8631 0.0000 0.8507

Emissivity, front: 0.7840 IR Transmittance;  0.0000

Emissivity, back: 0.0400 Conductivity: 0.1200
Material Definitions e

[ oK l [ Cancel

material. ib

C23 innenmallz. bt

Material Type
Solid
Frame Cavity
Glazing Cavity
External Fiadiation Enclosure

(@) Shading Material

Solid Properties
ni1z

0784

Edit Shade Material |

Cavity Properties

Load
Shade
bd aterial

appropriate WINDOW
database with the
materials defined in
the Shade Materials
Library

| ___The Shade Material
pulldown list will show
all the records defined
in the WINDOW Shade
Material Library.

Select the appropriate
material for the cell
wall.

The optical and
thermal properties
displayed are from the
WINDOW Shade
Material Library

Click OK when the
desired Shade Material
is defined, and this
material will now be
added to the THERM
Mateiral Library

Figure 19-81. The THERM Shade Materials dialog box allows browsing the WINDOW database
and selecting a Shade Material from that database.
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19. SHADING SYSTEMS 19.5. Insulating Shade Layers with Non-Standard Geometry

19.5.4. THERM: Define Shade Geometry Component in THERM

The next step is to define the geometry of the shade layer in THERM. If there are repeating components in the
shading system, create one component and make sure that it will calculate before making a series of
components.

The sections following this general discussion contain examples for cellular shades and roller shutters
provide the details for creating these models.

19.5.5. THERM: Generate Boundary conditions

Generate the boundary conditions for the model

rl,ﬁ‘Filr Edit View Draw braries Options Calculation Window Help
DEE&E& B Lol a<ptalq 2O FEU| K

Generating Boundary Conditions X

When generating the new Boundary Conditions:

(" Use the same library type as any existing or deleted boundary conditions, but
assign new emissivities based on material properties

(* |se all of the properties of any esxisting or deleted boundary conditions

" |gnore all of the properties of any existing or deleted boundary conditions

0K §_| Cancel

Figure 19-82. Generate the Boundary Conditions

For THERM models that will be imported into WINDOW for modeling shading systems, there are special
rules for the boundary condition definitions.

The emissivity associated with a boundary condition is static to the material that was present when creating
the boundary condition. If a material is changed after the boundary condition is created then the incorrect
emissivity is displayed and the boundary conditions should be refreshed.

BC = Adiabatic
U-factor tag = None
Surface = Front

BC = ShadeOutE * BC = ShadelnE
U-factor tag = None U-factor tag = Edge

Surface = Front \ Surface = Front

Frame Cavity
Surface
Surface = Back

Frame Cavity
Surface
Surface = Back

Frame Cavity
Surface
Surface = Back

Frame Cavity Frame Cavity
Surface Surface
Surface = Front Surface = Front

Frame Cavity Frame Cavity
Surface Surface
Surface = Back Surface = Back

Figure 19-83.Setting the Boundary Conditions
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19.5. Insulating Shade Layers with Non-Standard Geometry 19. SHADING SYSTEMS

19.5.6. THERM: Calculate the Model for Error Checking

Calculate the model before progressing to ensure there are no errors, such as voids in the mesh. If changes are
required, ensure all polygon and boundary conditions are re-linked to shade materials.

19.5.7. THERM: Create an array of shade components as needed

Depending on the shading system being modeled, it may be necessary to draw multiple sets of the basic
shading component.

For example, for cellular shades, a single cell is drawn and simulated, and once that model is found to be
error-free, a series of 10 of those cells are drawn, stacked on top of each other.

When modeling roller shutters, only three of the main shutter components are needed in the model.

Determining the number of components needed for the complete THERM model will depend on the shading
layer being modeled.
19.5.8. WINDOW: Create the Shading Layer

When the shading system model has been created in THERM, with the array of needed components, it is then
used to define the shading layer in the WINDOW Shading Layer Library.

In WINDOW, go to the Shading Layer Library, and create a new record

Libraries ] Record Tools VWiew Help
H window F2
|]|] Glazing System F5

Glass F3
® Gap F4
O Frame F7
H Divider F&
i  Enwironmental Conditions F&
Vé Shading Layer Fi1
E shade Material Fi12

Figure 19-84. Select the Shading Layer Library

e Set Type to Therm File (*.thmx)
e BSDF File: Browse to thmx file created in Term

e  (lick the Calculate button to calculate the BSDF file. NOTE: This calculation will take around 70
minutes.
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Shading Layer Library

ID#: &0
Use the New > [ Mew . -
button to make a = Mame: Cellular Shade. Single cell, light color
new Shading SR Product Mame:  ID50_CS
Layer Library Delete ] .
record t anufacturer: Generic

Saus Type: Therm File: [~ thrn]

Set the Type to — BSDF File: #MLMDE0_CS thms

\\lll

Browse

Therm File \
(*.thmx) Permeahilty Factor 0030 Optical Openness  0.000
Use the Browse
button to select
the THERM
E::ﬁ?ﬁ?f:rrt: >d THERI Fie THMX file just
File created

Picture is not available

Calculate

<\
Click the Calculate button to generate the genBSDF / \

XML file (created by Radiance) which is used to define Progress
the optical properties of the shading layer.
I

A dialog box will appear, showing the progress of the
calculation. This calculation can take many minutes,
possibly over an hour. Remaining time: 65:34

Rurning: SOLAR . bat

Include in library - Share with - Burn
When the calculation is complete, MName
there will be a B D50_CS thrme

<filename>_genBSDF.xml file
in the same directory as the original

=] ID50_C5_genBSDFxml

Computer » O5(C:) » Users » Public » LBNL » WINDOWT.T » XML

Mew folder

Date modified Size

-

82 KB
2,261 KB

THERM <filename>.thmx file.

Figure 19-85. Create a new Shading Layer Library record,set the BSDF file to the THERM thmx file just created,

then click the Calc button to create the genBSDF file.
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19.5. Insulating Shade Layers with Non-Standard Geometry 19. SHADING SYSTEMS

The properties of the material from the WINDOW database are stored in the THMX file, meaning that once
the file is saved, it is independent of any subsequent changes to the WINDOW database used to produce it.
Therefore, if the properties of materials used in the WINDOW database change, the THMX file must also be
regenerated in order to keep the properties up-to-date.

</Material>

<Property Side="Back"
<Property Side="Back"
<Property Side="Back"
<Property Side="Back"

<Material Name="C503:C303_glueline.txt" Type="5" Conductivity="0.120000" Tir="0.000224" EmissivityFront="0.777410" EmissivityBack="0.781640" RGBColor="0x4551EB">
<Property Side="Front" Range="Visible" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Front" Range="Visible" Specularity="Diffuse" T="0.269345" R="0.711613"/>
<Property Side="Front" Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Front" Range="Solar" Specularity="Diffuse" T="0.267214" R="0.6865956"/>

.000000" R="0.000000"/>
Range="Visible" Specularity="Diffuse" T="0.265345" R="0.685204"/>
Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>
Range="Solar" Specularity="Diffuse" T="0.267214" R="0.665194"/>

Range="Visible" Specularity="Direct" T=

Figure 19-86. The THMX file (a text file) is independent of the WINDOW database
where the THERM materials were imported from

e Set the Permeability Factor: This is the airflow permeability for the material in the shading system.
For single layer systems, such as pleated shades, the permeability factor of the single material is
entered. For multiple layer systems, the shade material with the lowest permeability factor in the
airflow critical path is used. The critical path for several systems is illustrated in the figure below.

- Airflow path >

> < > >
<

a) pleated b) single cell b) multi-cell d) stacked cell

Figure 19-87. Airflow critical path through cellular shade sytems. The shade material with the

lowest permeability factor in the airflow critical path determines the Permeability Factor.

e Set the Optical Openness: For perforated layers, where the perforations are independent of the
material properties, an optical openness is entered. The optical openness is calculated using the
methods described in XX.X Perforated Screens. (10/29/2018 RM - can we just say what it is here, ie,
the ratio of open area to total area?)

19.5.9. WINDOW: Add the Shading Layer to a Glazing System

Now that the shading layer has been defined in the Shading Layer Library, it can be added to a glazing
system in the Glazing System Library in the same manner as any Shading Layer.
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19. SHADING SYSTEMS 19.6. Insulating Shade Layers with Non-Standard Geometry: Cellular Shades

19.6. Insulating Shade Layers with Non-Standard Geometry: Cellular Shades

The steps in this section describe modeling a cellular shade which has materials with non-zero transmittance
(visible, solar, and/or infrared). This example is a cell-in-cell cellular shade.

19.6.1. WINDOW: Define Shade Layer Materials

The cellular shade fabrics shown in the figure below were measured in a spectrophotometer, imported into
Optics, and then imported into the WINDOW Shade Material Library.

Shade M aterial Libram [\ gers\PublichLBHLWWIMDOWT. Fhan?. mdb)
D M ame Producth ame M anufacturer Source
1023 C23_innenwalls txt C23 White/dlumium back Hunter Douglazs CGDE
310234 C22-951_innernwalls. txt C22-951 Inner wall Hunter Douglazs CGDE
31035 C22-951_outenaalls bet C22-357 Outer wall Hunter Douglazs CGDE
1026 C22-951_glueline. txt C22-951 Glue line Hunter Douglazs CGDE
31037 CBZ_TranzparentPlaztic. txt C82 Transparent plastic Hunter Douglazs CGDE
3028 D2 'wWhiteh allkd aterial txt D2 White wall Hunter Douglazs CGDE
3025 D7 _wWhiteOnSilverBack. txt D7 White on Silver back Hunter Douglazs CGDE
31040 DB WhiteSheer. bt D& - White sheer Hunter Douglazs CGDE

Figure 19-88. The example materials above in the WINDOW Shade Material Library are used
to define cellular shade surfaces in THERM
19.6.1. THERM: Therm Preference Settings
In THERM, in the Options menu, Preferences tab, set the following options:
¢ Automatic XML Export on Save = Checked
¢ Radiance Mode = Checked

19.6.2. THERM: Add the WINDOW Shade Materials to the THERM Material Library
Import the WINDOW Shade Material Library records needed to define the cellular shade in THERM.

In the Material Definitions dialog box, click the Load Shade Material button to add a Shade Material record
from WINDOW to be used to define the material properties in THERM. This button only appears if you have
checked “Radiance Mode” in Options/Preferences.

When the materials from WINDOW have been imported, they will be available from the THERM pulldown
list of materials when defining polygons for the THERM model.
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Material Definitions @
material lib
Silicane '] [ Cloze ]
td aterial Type C I
@ Solid =1
Frame Cavity ew

Glazing Cavity Delete

Ii

External Fiadiation Enclosure

Shading b aterial Renarme

Solid Properties Calar
Conductivity 0.35 WwAmK, S ave Lib

Emizzivity 0.9

Load Lib .. .
When THERM is in Radiance

SLF?ac? ) mode, the Load Shade Material
Cavity Properties Mat?ariil R/Iu;:gl:avlv;_lilbt;grc;lsmayed in the

Edit Shade haterial

Protected

Figure 19-89. Click on the Load Shade Material button to add a
WINDOW Shade Material to the THERM Material Library (this button only appears if “Radiance Mode”is checked)
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STEMS

Use the Browse button
to select the

Shade Materials

WINDOW Database

C:\Users\Public\LBNLWINDOW 7. 7AW 7.mdb

ID Mame

Browse

averaged.

Shade Material

31033 C23_innerwalls. txt

rnaterial lib

Solar
Beam Diffuse

Transmittance, front: 0.0000 0.0000
Transmittance, back: 0.0000 0.0000
Reflectance, front: 0.0000 0.8276
Reflectance, back: 0.0000 0.8681

Emissivity, front: 0.7840

Emissivity, back: 0.0400
Material Definitions |23

C23_innenmalls. b

t

= ]‘[,I:Iose l

b aterial Type
Solid

Solid Properties

Frame Cavity
Glazing Cavity
E=ternal Fadiation Enclosure

(@) Shading Material

01z
0.754

Edit Shade Material |

Cavity Properties

oy
o
=
i
(C
o
-
]

Cahicel

Delete

=
@
3

Rename

Calar

Load Lib

Load
Shade
F aterial

Selected material have spectral
data. Spectral data are

e— |

Visible

Beam Diffuse
0.0000 0.0000
0.0000 0.0000
0.0000 0.8160
0.0000 0.8507
IR Transmittance:  0.0000
Conductivity: 0.1200

[ OK ] [ Cancel

appropriate WINDOW
database with the
materials defined in
the Shade Materials
Library

|___The Shade Material
pulldown list will show
all the records defined
in the WINDOW Shade
Material Library.

Select the appropriate
material for the cell
wall.

The optical and
thermal properties
displayed are from the
WINDOW Shade
Material Library

Click OK when the

desired Shade Material

is defined, and this

material will now be
added to the THERM

Mateiral Library

Figure 19-90. Select the materials from the WINDOW database to be used to define the cellular shade fabric walls in THERM.
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19.6.3. THERM: Define Shade Geometry
The next step is to define the geometry of the cellular shade in THERM.

19.6.4.1. Generate DXF File for Cell Geometry

In the CAD program of your choice, create the geometry of a single cell (repeating pattern), including the
thickness for each cell wall, and save as a DXF file ( *.dxf). Center the cell at 0,0.

Figure 19-91. Draw the cell geometry in a CAD program and export as a DXF file.
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19.6.4.2. Import DXF as Underlay into THERM

Import the DXF as an underlay into THERM

rE,File Edit View Draw Libraries Options Calcula

C New
I Open...
Close
Save

Save As...

Underlay...
Export... I}

Import...

Properties...

Ctrl+N
Ctrl+0

Ctrl+5S

Figure 19-92. Import the DXF file as an underlay.

From the Underlay dialog box, browse to the *.dxf file and ensure that in the Scaling section, the units are
match the *.dxf correctly, i.e., SI (mm) or IP (inches).

Figure 19-93. In the Underlay dialog box, make sure that Scaling has the correct setting for Units.

Underlay

File I C:\Usershoberthart\D esk

X

Browse

%[0 units
NG |[] units

Typc ||:|::r _I Remave
Scaling
Harizantal |1DD % Wertical |100 %
Units M -
I AutoConvert Set Color |
Underlay Origin DXF Filter |

OK

Cancel
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19. SHADING SYSTEMS

THERM will display the underlay as a light gray drawing

Figure 19-94. The underlay imported into THERM.
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19. SHADING SYSTEMS

19.6.4.3. Create Polygons from the Underlay

Draw the polygons representing the walls of the cell(s) and specify the correct material for each polygon,
from the materials created in WINDOW that are now available in the THERM Material Library.

Draw the polygons representing the walls of the cell(s), and select the appropriate material for the polygons,

in this case the newly created material.

T

Properties for Selected Polygon(s) 29

Material | C22-951_innerwalls. tat j
QK.
D |37 Cancel
Aftributes ;
Library

Conductivity {01200 WK Attributes
Fraont Emissivity {068

Back Emissivity |0.68

i

Figure 19-95. Draw the polygons, using the underlay

Figure 19-96. Draw all the polygons and assigne the materials as needed.
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19. SHADING SYSTEMS

Create polygons for spaces between the cell walls and assign them to the “Frame cavity NFRC 100” material

Figure 19-97. Fill the spaces between the cell walls with Frame Cavity NFRC 100.
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19.6.4.4. Generate Boundary conditions

Generate the boundary conditions for the model

r*,Filf Edit View Draw Libraries Options Calculation Window Help
DEEE B Lol <k taq 2O | FEU K

Generating Boundary Conditions X

‘when generating the new Boundary Conditions:

" Use the same library type as any existing or deleted boundary conditions, but
assign new emissivities based on maternial properties

(* Use all of the properties of any existing or deleted boundary conditions
" Ignore all of the properties of any existing or deleted boundary conditions

oK : | Cancel

Figure 19-98. Generate the Boundary Conditions

The emissivity associated with a boundary condition is static to the material that was present when creating
the boundary condition. If a material is changed after the boundary condition is created then the incorrect
emissivity is displayed and the boundary conditions should be refreshed.

BC = Adiabatic
U-factor tag = None
Surface = Front

BC = ShadeOutE l BC = ShadelnE
U-factor tag = None U-factor tag = Edge

Surface = Front \ Surface = Front

Frame Cavity Surface
Surface = Back

Frame Cavity Surface
Surface = Back

Frame Cavity Surface
Surface = Back

Frame Cavity Surface

Surface = Front Frame Cavity Surface

Surface = Front

Frame Cavity Surface

F i f
Surface = Back rame Cavity Surface

Surface = Back

Figure 19-99.Setting the Boundary Conditions
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The boundary conditions should be set as follows:

There are two predefined boundary conditions for the interior and exterior boundary conditions of the cell

geometry
e ShadelnE
Boundary Condition Type @
v
Condition |EeIIInEeIIEHampIe:ShadeInE ﬂ
U-Factor Cancel
Surface |Ed§IE ﬂ
Bound
Temperatwe | 207 He 1493 wWWim2k I:Dnd?t?nnn E{g[aw
L-Factar Surface
Emissivity | 0.720 Library
Shading system modifier |None ﬂ

* Front
" Back [ lNuminated Surface

Figure 19-100. ShadelnE Boundary Condition

e ShadeOutE

Boundary Condition Type

Boundarny
Condition

LI-F actor
Surface

Temperature 1.7 C

| CellnCelExample: Shade0utE

=l
|Nnne j

He (359 wim2E

Ermiszivity | 0.720

Shading zystem modifier |N0ne j

{* Front
" Back [ lluminated Surface

oK

Cancel

Boundar
Caondition Library

U-Factor Surface
Library

il

Figure 19-101. ShadeOutE Boundary Condition
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19. SHADING SYSTEMS

19.6.4.5. Calculate the Model for Error Checking

Calculate the model before progressing to ensure there are no errors. If changes are required, ensure all
polygon and boundary conditions are re-linked to shade materials

Figure 19-102. Calculate the model to make sure there are no meshing errors

WINDOW User Manual March 2019 19-95



19. SHADING SYSTEMS

19.6.4.6. Create an array of cells
To finish the model, create an array of cells with 5 cells above and 5 cells below the center cell

See the THERM User Manual for detailed instructions about how to copy and paste polygons within the same
file or between different files.

Leave boundary conditions visible to ensure the boundary condition settings are copied along with the
polygons.

e Set locator to reference point

," File Edit View Draw Libraries Options Calculation Win
DEE & B Polygen R

Rectangle F3
Boundary Conditions F10
Fill Void
Insert Point Shift+F6
Delete Point Del
Edit Points
Move Polygon F11
Tape Measure F8
Set Drawing Scale Shift+F8
Set Origin Shift+F7
Repeat mode

Figure 19-103. Select the Draw/Locator menu option to set the locator

Figure 19-104. Set the locator in the lower left corner of the model
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e Select objects to be copied (shift + click) until all are selected and copy (Ctrl + C)

Figure 19-105. Select the objects to be copied

e Set locator to destination point

Figure 19-106.Set the locator to the destination point.
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e Past the copied geometry (Ctrl + V)

Figure 19-107. Paste the copied geometry
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e Repeat until array of cells with 5 cells above and 5 cells below the center cell is created.

Figure 19-108. Repeat until there are 5 cells above and 5 cells below the center cell
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Set entire ShadeInE boundary to U-Factor Surface: Edge

Boundary Condition Type X
Conition | ShadelnE =Ly
U-Fact
S N | _ Cc |

Temperature | 21.0 C He {1.00  ‘W/m2-K
Radiation Model |AutoE nclosure
Emissivity | 0.900

Boundary
Candition Librar
U-Factor Surface
Library

Shading system modifier INone

¥ Blocking Surface

[l

Shade Material |Test_outem'all.l»t

' Front " Bac

E dit Shade
Material Lib

Figure 19-109. Set the ShadeInE Boundary Condition to U-factor Surface Edge
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e  For the center cell, check the “Illumination source” for the left most (outer) walls.

For the left-most (outer) walls
of the center cell,
check lllumination Source

Boundary Condition Type

Boundary
Condition |5hadeE|wE
U-Facto

r
Surface IN‘:""=

Temperature |-180 C

Emissivity I 0.900

Radiation Model IMUE nelosure

d oK
;] Cancel
Boundary
Condition Librar
U-Factor Surface
Library

He [1.00 wi/m2K

Shading system modfier | Nane ~|
W Blocking Surface
Edit Shade
Shade Material Test_outerwall bzt Material Lib
& Front " Back
Shade Materials X
WINDOW Database
C:\Users'roberthart\Desktop \cellShades.mdb Browse
ID Name
Shade Material 41003 Test_outerwall. txt |
Solar Visible
Beam Diffuse Beam Diffuse

Transmittance, front: | 0.0000 [0.4550 | 0.0000 [0.4529
Transmittance, back: | 0.0000 | 0.4590 | 0.0000 | 0.4528
Refiectance, front: | 0.0000 |0.4573 | 0.0000 [0.4940
Reflectance, back: | 0.0000 [0.4573 | 0.0000 [0.4540

Emissivity, front: | 0.7200 IR Transmittance: |0- 1200

Emissivity, back: | 0.7200 Conductivity: 0.1200
& Front

\ " Back

¥ Tlumination Source ’ Link

Figure 19-110. Check the “Illumination Source” for the left most (outer) walls of the center cell
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19.6.5. WINDOW: Create the Shading Layer

In WINDOW, go to the Shading Layer Library, and create a new record

Libraries | Record Tools View Help
Window F2
Glazing Systermn F5
Glass F3
Gap F4
Frame Fi
Divider F&
Environmental Conditions Fé&

v Shading Layer F11
Shade Material F12

Figure 19-111. S

e Set Type to Therm File (*.thmx)

elect the Shading Layer Library

e BSDF File: Browse to thmx file created in Term

Use the New button to
make a new Shading
Layer Library record

Set the Type to

Therm File (*.thmx}—|

—»  Mew

Copy

Delsts

Save
/

Shading Laver Library
ID#  |1003

Mame: |C503

Froduct M arne: |

M anufacturer; |

Type: |Therm File [* thrm)

=

BSDF File: |><ML'\ESDS.thm>:

Browse

Use the Browse button to select /
the THERM THMX file just created

Figure 19-112. Create a new Shading Layer Library record and set the BSDF file to the THERM thmx file just created.

e Calculate BSDF file by clicking the Calculate button under the THERM File tab. NOTE: This
calculation will take around 70 minutes.

Progress

Remaining time; B5:34
Running: SOLAR. bat

Figure 19-113. Calculating the BSDF file can take over an hour, depending on the computer.

The properties of the material from the WINDOW database are stored in the THMX file, meaning that once
the file is saved, it is independent of any subsequent changes to the WINDOW database used to produce it.
Therefore, if the properties of materials used in the WINDOW database change, the THMX file must also be
regenerated in order to keep the properties up-to-date.
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19. SHADING SYSTEMS

<Property Side="Front" Range="
<Property Side="Front" Rangs="

</Material>

<Material Name="CS03:0802 glueline.txt" Type="5" Conductivity="

<Property Side="Back" Range="Solar" Specularity="Dirsct" T=
<Property Side="Back" Range="Sclar" Specularity="Diffuse" T="0.267214" R="0.665194"/>

="0.000224" EmissivityFront="0.777410" EmissivityBack="0.781640" RGBColor="0x4551EB">
isible” Specularity="Direct” "0.000000"/>
isible" Specularity="Diffuse" T="0.269345" R="0.711613"/>

<Property Side="Front" Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>

<Property Side="Front" Range="Solar" Specularity="Diffuse" T="0.267214" R="0.6865956"/>
<Property Side="Back" Range="Visible" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Back" Range="Visible" Specularity="Diffuse" T="0.2653345" R="0.685204"/>

.000000" R="0.000000"/>

Figure 19-114. The THMX file (a text file) is independent of the WINDOW database

where the THERM materials were imported from

e  Set the Permeability Factor: For single layer systems, such as pleated shades, the permeability factor
of the single material is entered. For multiple layer systems, the shade material with the lowest
permeability factor in the airflow critical path is used. The critical path for several systems is
illustrated in the figure below.

- Airflow path >

=\ < > >
< >
a) pleated b) single cell b) multi-cell d) stacked cell

Figure 19-115. Airflow critical path through cellular shade sytems.

The shade material with the lowest permeability factor in the airflow critical path determines the Permeability Factor.

e  Set the Optical Openness: The ratio of area open to transmitted light compared to the total area of a
material used in a shading system. For single layer systems, the Optical Openness of that material is
entered. For multiple layer systems, the shade material with the lowest optical openness is used. See
the figure above.

WINDOW User Manual

March 2019 19-103




19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters 19. SHADING SYSTEMS

19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

The example below shows the steps to use when the layer has materials with zero transmittance (visible,
solar, and/or infrared), in this case a roller shutter, but these steps can be used for any non-standard shade
geometry, with opaque materials, that is defined using THERM.

19.7.1. WINDOW: Define Shade Layer Library Materials

Even though the materials are opaque, define them in WINDOW (from data measured in a
spectrophotometer, imported into Optics, and then imported into the WINDOW Glass Library) so that when
they are imported into THERM, they will have more properties (such as spectral data) defined than ordinary
THERM materials. These properties will be used in Radiance for reflectance calculations that will be
influenced by the THERM model geometry.

There are two roller shutter examples presented here, one that is insulated and one that is not. The primary
modeling difference is in the boundary condition definitions.

19.7.2. THERM: Therm Preference Settings

In THERM, in the Options menu, Preferences tab, set the following options:
¢ Automatic XML Export on Save = Checked
¢ Radiance Mode = Checked

19.7.3. THERM: Add the WINDOW Shade Materials to the THERM Material Library

Once the appropriate materials have been defined in the WINDOW Shade Material Library, they need to be
added to the THERM Material Library.

19.7.4. THERM: Define Shade Geometry for one shade segment

The next step is to define the geometry of the shade layer in THERM.

The THERM file will represent the geometry of the roller shutter. There are many ways to generate this
geometry in THERM, but the most common method is to create the geometry in a CAD file, and export a DXF
file that can be imported into THERM.

The DXEF file can either be traced in THERM or, if created correctly, THERM can autoconvert the polygons.

The recommendation is to create one of the shading system components in THERM, generate boundary
conditions and make sure it calculates before generating the multiple components that will be needed to
define the final shading system.

When the polygons have been defined for the model, the materials imported from WINDOW into the
THERM Shade Material Library should be assigned to the outer layers of the geometry. Inner polygons can
be defined with the normal THERM Material Library.

In the case of this roller shutter example, the same material, White Aluminum, is used on both the inside and
outside of the model. The following guidelines apply to modeling opaque materials

e For outer layers, always use materials that have been measured, even if the material is opaque.
Therefore, these materials should be imported from the WINDOW Shade Materials Library

e For inner layers, if they are surround by opaque materials (such as in this example, the insulation),
then those surrounded materials can be selected from the standard THERM Material Library, and do
not need to be imported from the WINDOW Shade Material Library
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19. SHADING SYSTEMS 19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

Insulated Roller Shutter slat Uninsulated Roller Shutter slat

Insulation

No interior boundary
conditions because it
is a solid material

Frame Cavity
Interior boundary
conditions are
defined because it
is an air cavity.

Figure 19-116. The boundary conditions will be defined differently depending on whether the
roller shutter slat component is air filled (hollow) or uninsulated.
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

19. SHADING SYSTEMS

19.7.5. THERM: Generate Boundary conditions for one shade segment

Generate the boundary conditions for the model

r& File Edit View Draw Librarie Options Calculation Window H

Bé@ll:.l:l@-»ialnv..ﬂﬂkd@-ﬂ ﬁ&u T

Generating Boundary Conditions

When generating the new Boundary Conditions:

assign new emissivities based on material properties

oK ;ﬂ | Cancel

(" Use the same library type as any existing or deleted boundary conditions, but

(* Use all of the properties of any existing or deleted boundary conditions
" Ignore all of the properties of any existing or deleted boundary conditions

X

Figure 19-117. Generate the Boundary Conditions

The emissivity associated with a boundary condition is static to the material that was present when creating
the boundary condition. If a material is changed after the boundary condition is created then the incorrect

emissivity is displayed and the boundary conditions should be refreshed.
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

BC = Adiabatic
U-factor tag = None
Surface = Front

BC = ShadeOutE
U-factor tag = None
Surface = Front
Illuminance Surface

= Checked

e

BC = Adiabatic
U-factor tag = None
Surface = Front

The cavity is filled with
opaque insulation, so no

—"boundary conditions are
defined on the inner side
of the metal wall

BC = ShadelnE
U-factor tag = Frame
Surface = Front

Figure 19-118.The Boundary Conditions for the insulated roller shutter case.
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters 19. SHADING SYSTEMS

BC = Adiabatic
U-factor tag = None ——
Surface = Front

All the boundary

conditions next to the

— Frame Cavity are set to
Surface = Back

Frame Cavity Surface
E mizzivvity 0,900
BC = ShadeOutE oo
U-factor tag = None =
Surface = Front
llluminance Surface = Checked
BC = ShadelnE

U-factor tag = Frame
Surface = Front

BC = Adiabatic
U-factor tag = None
Surface = Front

Figure 19-119.The Boundary Conditions for the uninsulated roller shutter case.
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

The boundary conditions should be set as follows:

There are two predefined boundary conditions for the interior and exterior boundary conditions of the cell

geometry
e ShadelnE
Boundary Condition Type @
Corditian | CellnCE ample:S hadelnE -]
U-Factar Cancel
Surface |Ed§IE ﬂ
Bound
Temperatwe | 207 He (493 wW/m2k I:Dnd?t?nnn Eirg[a,},
L-Factar Surface
Emissivity [ 0,720 QL"’“W
Shading system madifier |None ﬂ
+ Front
" Back [ lluminated Surface
Figure 19-120. ShadelnE Boundary Condition
¢ ShadeOutE
Boundary Condition Type
Boundarny ok,
Carditior, | CellnCelExample:ShadeduE |
U-Factor Cancel
Surface |N':'”'3 j

Temperature 1.7 C
Ermiszivity | 0.720

Boundar

He: |3.59 Conditian Library

WK

U-Factor Surface
Library

il

Shading zystem modifier |N0ne

{* Front
" Back [ lluminated Surface

Figure 19-121. ShadeOutE Boundary Condition
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters 19. SHADING SYSTEMS

19.7.6. Calculate the Model for Error Checking
Calculate the model before progressing to ensure there are no errors. If changes are required, ensure all

polygon and boundary conditions are re-linked to shade materials

VI N

1,

Figure 19-122. Calculate the model to make sure there are no meshing errors
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19. SHADING SYSTEMS 19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

19.7.7. Create an array of cells

Depending on the shading system, multiple shade component segments are generally defined for the
complete THERM model. In the case of an opaque shading layer, it is not necessary to generate as many
repeating segments as for a transmitting material (which will have light scattered in much more complex
geometry).

For this roller shutter example, only three repeating segments are modeled, as shown in the figure below.
Create an array of component with 1 component above and 1 component below the center component.

See the THERM User Manual for detailed instructions about how to copy and paste polygons within the same
file or between different files.

-

o

Figure 19-123. Repeat until there are 5 cells above and 5 cells below the center cell.
The gray background indicates that “Radiance Mode” is checked.
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters 19. SHADING SYSTEMS

19.7.8. Generate the boundary conditions for the complete array of segments

Leave boundary conditions visible to ensure the boundary condition settings are copied along with the
polygons.

The exterior facing surface of the middle component should have the [lluminated Surface checked in the
Boundary condition definition
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19. SHADING SYSTEMS 19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

BC = Adiabatic

U-factor tag = None

Surface = Front

Illuminated Surface = Checked

BC = Adiabatic
U-factor tag = None
Surface = Back

BC = ShadeOutE

U-factor tag = None

Surface = Front

Illuminated Surface = unChecked

BC = ShadelnE
U-factor tag = Frame
Surface = Front

BC = ShadeOutE

U-factor tag = None

Surface = Front

Illuminated Surface = Checked

BC = ShadeOutE

U-factor tag = None

Surface = Front

Illuminated Surface = unChecked

BC = Adiabatic
U-factor tag = None
Surface = Front

Figure 19-124. Check the “Illumination Source” for the left most (outer) walls of the center cell
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters 19. SHADING SYSTEMS

19.7.9. WINDOW: Create the Shading Layer

In WINDOW, go to the Shading Layer Library, and create a new record

Libraries | Record Tools View Help
Window F2
Glazing Systermn F5
Glass F3
Gap F4
Frame Fi
Divider F&
Environmental Conditions Fé&

v Shading Layer F11
Shade Material F12

Figure 19-125. Select the Shading Layer Library

e Set Type to Therm File (*.thmx)

e BSDF File: Browse to thmx file created in Term
Shading Layer Library

D #: 50001
Mame:  RollerShutter_A150 AL Light_lnsul
Product Hame:

b anufacturer: genemic

“’y’ Themn File [* th] -
Set the Type to
Therm File (*.thmx) ——

BSDF File: \ROLLAC A150_A]_Ins.thms

Permeability Factor 0.000 Optical Dperness  0.000 T

Use the Browse button to select
the THERM THMX file just created

Figure 19-126. Create a new Shading Layer Library record and set the BSDF file to the THERM thmzx file just created.
e Set the Permeability Factor: Because this is an opaque material with well sealed joints, the

Permeability factor = 0.

e Set the Optical Openness: Because this is an opaque material with well sealed joints, the Optical
Openness = 0.
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19. SHADING SYSTEMS 19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

e  Click the Calc button to calculate the gen_BSDF file. NOTE: This calculation will take around 70

minutes.

Progress

Remaining time: £5:34
Running: SOLAR. bat

Figure 19-127. Calculating the BSDF file can take over an hour, depending on the computer.

The properties of the material from the WINDOW database are stored in the THMX file, meaning that once
the file is saved, it is independent of any subsequent changes to the WINDOW database used to produce it.
Therefore, if the properties of materials used in the WINDOW database change, the THMX file must also be

regenerated in order to keep the properties up-to-date.

="0.000000" R="0.000000"/>
T="0.265345" R="0.711613"/>
000000" R="0.000000"/>
.267214" R="0.686956"/>
<Property Side="Back" Range="Visible" Specularit .000000" R="0.000000"/>
<Property Side="Back" Range="Visible" Specularity="Diffuse" T="0.263345" R="0.685204"/>
<Property Side="Back" Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Back" Range="Sclar" Specularity="Diffuse" T="0.267214" R="0.665184"/>
</Material>

<Property Side="Front" Range="Visible" Specularity="Direct"

<Property Side="Front" Range="Visible" Specularity="Diffuse

<Property Side="Front" Rangs="Solar" Specularity="Direct" T:

olar" Specularity="Diffuse" T=
. T

<Property Side="Front" Rang

<Material Name="CS03:C802_glueline.txt" Type="5" Conductivity="0.120000" Tir="0.000224" EmissivityFront="0.777410" EmissivityBack="0.781640" RGBColor="0x4551EB">

Figure 19-128. The THMX file (a text file) is independent of the WINDOW database
where the THERM materials were imported from

This shading layer can now be used when defining a glazing system.

WINDOW User Manual March 2019

19-115




19.8. Perforated Screens 19. SHADING SYSTEMS

19.8. Perforated Screens

Perforated screens are shading materials that have a uniform geometry. Perforations must be in a regular
repeating pattern of a single shape (circular, square, or rectangular). Non-regular patterns can be
approximated by determining the equivalent area.

Permeability Factor is calculated by WINDOW based on the geometry of defined perforations. To utilize this
model, the referenced shade material properties must be the bulk material without perforations and should
represent a perfectly Lambertian diffusing material.

19.8.1. Shading Layer Library

The Shading Layer Library has an Type called “Perforated screen”. When that type is selected, the program
displays the input values for defining the type and geometry.

Shading Laver Library
ID# 28
Mame: Perforated screen. 8.77% open area

Froduct M arne:

M anufacturer; Generic
Type: Perforated zcreen
M aterial: 30070 Slat Metal &

Permeability Factor  0.03727

Perforated Screen

Geometry: Circular

Dimensions
Diameter: FEE]  mm

Thickness: mEn

.o mm g
Spacing | @
5 19.050 mm
diameater
Sy 13.050 mm e
thickness /\

Figure 19-129. Circular perforated screen model. Diameter, and distance between perforations is defined

In WINDOW, go to the Shading Layer Library, and create a new record.
Type Set to Perforated screen

Material Select the appropriate record in the Shade Material Library

Permeability This value is calculated automatically by WINDOW based on the geometry of the

Factor defined perforations. To utilize this model, the referenced Shade Material properties
must be the bulk material without perforations and should represent a perfectly
Lambertian diffusing material.
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19. SHADING SYSTEMS 19.8. Perforated Screens

Geometry Select from the following options

= (Circular
o Define diameter of typical perforation open area
o Define spacing between perforations in the x (Sx) and y (Sy) dimensions
o Eliptical shapes may be approximated as circular shapes using
equvillent area where the diameter, D, is related to the semi-major and
semi-minor axes of an ellipse as follows:

D =2 sqrt(AB)

circular elliptical

Figure 19-130. Elliptical perforations can be related to circular perforations by equivillent area

= Square
o Define length of the typical perforation open area
o Define spacing between perforations in the x (Sx) and y (Sy) dimensions

Permeability Factar |0.25000

Perforated Screen

Geometry:

e S i

Dimensions

X 5000 mm

i

Thickness: 0600 | mm sy 5
Spacing l

S 10.000 mm

Sy: 10.000 mm N

thickness /

Figure 19-131. Square perforated screen model. Side lengths and distance between perforations is
defined
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19.8. Perforated Screens 19. SHADING SYSTEMS

* Rectangular
o Define the Width (x) and Height (y) of the typical perforation open area
o Define spacing between perforations in the x (Sx) and y (Sy) dimensions
o Non-standard shapes may be approximated as rectangular shape using
equvillent area where the smallest dimension of the shape is equal to the
smallest dimension of the rectangle

Permeability Factor |0.25000

Perforated Screen

Geometry: S

Dimensions. | @ b s
Width ) [5.000 mm
Height &):  [5.000 mm x—‘ﬂgwwj l
Thickness: 0600 mm S|y f—x—=f |

SE D
S ’W mm 1
Sy: ’W mm \‘/

thickness /

Fiqure 19-132. Rectangular perforated screen model. Width (x) and Height (y) side lengths, and
distance between perforations (Sx and Sy) is defined
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19. SHADING SYSTEMS 19.9. Homogeneous Diffusing shade

19.9. Homogeneous Diffusing shade

The homogeneous diffusing shade option in shading layer library utilizes shade material properties of the
bulk material without perforations and should represent a perfectly Lambertian diffusing material.

19.9.1 Create the Shading Layer in WINDOW

In WINDOW, go to the Shading Layer Library, and create a new record.
e Set Type to Homogeneous diffusing shade
e Set Material to record in the Shading Material database

e Set the Permeability Factor.

Shading Layer Librany
D |260058
MHame: |Diffusing Shade

Product Mame: |

t anufacturer: |Generic

Tupe: | Homogeneous diffuzsing shade j
b aterial |31 ooz j

Permeability Factor |0.00000

Figure 19-133. Homogeneous diffusing shade type from the Shading Layer Library. Material is defined in the Shading materil library.
Permeability factor is determined through measurements
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20. SPECIAL CASES

20.1. Overview

The following special cases are covered in this section:

20.2.  Meeting Rails page 20-2
20.3.  Dividers page 20-10
20.4. Storm Windows page 20-45
20.5.  Skylights page 20-56
20.6.  Doors page 20-72
20.7.  Spacers page 20-73
20.8.  Non Continuous Thermal Bridge Elements page 20-76
20.9.  Site Built Fenestration Products

Curtain Walls, Window Walls

and Sloped Glazing page 20-89
20.10. Garage / Rolling Doors page 20-103
20.11 Creating a Laminate in Optics for NFRC page 20-116
20.12. Creating an Applied Film Layer in Optics

for NFRC Certification page 20-130
20.13. Framed Intermediate Pane page 20-140
20.16. Complex Glazing Database page 20-143
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20.2 Meeting Rails 20. SPECIAL CASES

20.2 Meeting Rails

Meeting rail cross sections are the stiles or rails that meet in the middle of a sliding window. In this manual,
the term "meeting rail' is used generically to describe meeting rails, meeting stiles, interlock stiles,
interlocking stiles, sliding stiles, check rails, and check stiles.

20.2.1. Modeling Meeting Rails

When modeling a meeting rail, both the sashes and their associated glazing systems are modeled. Figure 20-1
shows an example of the meeting rail from a horizontal aluminum slider.

Creating the cross section for a meeting rail is no different than any other model in THERM. A few things to
keep in mind are:

* Two glazing systems are imported, one facing up and one facing down

¢ Interior boundary conditions for each of the glazing systems are labeled with the Edge U-factor tag,
and the program averages the values for both to derive one Edge U-factor.

e  Model the meeting rail with the glazing systems facing up and down. If the DXF file is drawn with
them in a horizontal position, draw the frame cross section, and then rotate it before inserting the
glazing system.

The following discussion lists the steps for making a cross section with two glazing systems and assigning the
correct boundary conditions.

Exterior Interior

Edge-of-glass

A

Sightline

The Sightline determines the
Edge-of-glass delimeter for the
Boundary Conditions

Frame

Sightline

Edge-of-glass

Figure 20-1. Meeting rail cross section.
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20. SPECIAL CASES 20.2 Meeting Rails

20.2.2. Steps for Meeting Rail U-factor Calculation

1. Using dimensioned drawings or a DXF file, create the cross section for the frame portion of the meeting
rail. In Figure 20-2, the frame for the horizontal aluminum slider meeting rail has been created.

Sweep

Step 1:

Draw the frame portion of the meeting
rail cross section, including both sash
elements, and the sweeps between
them.

The interior surface of
extrusions, which are
generally unpainted
metal, should have an
emissivity of 0.2.

Define the air between the sashes as

Frame Cavity NFRC 100. Sash 2

Sash 1

Emissivity of interior
surfaces of unpainted
extrusion = 0.2.

Sweep

Fiqure 20-2. Frame portion of meeting rail cross section.

2. DPosition the Locator (using the Draw/Locator menu choice, or pressing Shift F2) in the lower left corner
of the frame where the first glazing system will be inserted, as shown in Figure 20-3.
Step 2:
Position the Locator (using Shift F2 or
the Draw/Locator menu choice) in the
lower left corner of the frame where the
glazing system will be inserted.

Figure 20-3. Position the Locator for the first glazing system.
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20.2 Meeting Rails 20. SPECIAL CASES

3. Using the Libraries/Glazing Systems menu option (or the F6 key), insert the upper glazing system, as
shown in Figure 8-4. In this example, the spacer will be copied and pasted into the cross section later.
Add a spacer and use the Material Link (Library/Create Link) to link the glazing system cavity
conductivity with adjacent cavities in a spacer which is open to the glazing system cavity, if necessary.

=Bl
JE File Edt View Draw Libraries Options Calculation ‘Window Help == x|
DI}E@‘.‘L"ID@"H‘ ED*LHQJQ'P |5'&u| H""FrameCawl‘ySur‘lace"" j
=
Step 3:
Insert the glazing system using the Libraries/Glazing Systems menu choice or the F6 key.
K Specify the appropriate values in the dialog boxes (such as Orientation = Up) and then click on
the OK button and the glazing system will be imported.
+
Step 5:
Use the Material Link
feature to fill the polygon Oiertation| Uy =
below the glazing cavity :
with the same material as Cancel |
the glgzmg cavity |ts_elf. i sy el |25 4 i
= Fill the space with any CF: caviy height IW o
material -
. Select the polygon Sight line to bottom of glass|15198 : :
=  Go to Libraries/Create Spacer heightIS 7790 Edge of Glass Dimension
Step 4: Link menu op’[ion Edge of Glass DimensionlEBE mm/ =63.5mm (2.5 inches)
Insert the = With the Eye Dropper Glazing system height [150 mm 4— "  Glazing system height
spacer cursor, click on the Sicine toshad edge[s | mm =150 mm (6.0 inches) _
system cavity. "¥— 1 The Site line to shade edge is
only for modeling shading
systems and so for NFRC
[~ Use nominal glass thickness ratlngs, shall always be 0.
™ Use CR Model for Window Glazing Spstems
— Gap Properties
& Default ™ Custom Gap|1 'l
Keff [T0EEET wiimk
W';hW " = Exterior Boundary Condition
e m /= Use existing BC from
K1 — Spacer / Iibrary,
poy-132.2-1208  [dxdy 05, 46 len 4.6 [Step 10.0 [om | .
Ry ’ i I Dawspacr NFRC 100-2010 Exterior
[ Single spacer for multiple glazings ™ Interior Boundary Condition
Material | Fiberglass [PE Resin) - = Use convection plus
/ enclosure radiation

— Default Boundary Conditions

& Use U-factor values
 Use SHGC values

Exterior Boundary Condition Interior Boundary Condition
IUse existing BC from library (select below) j IUse convection plus enclosure radiation j
| NFRC 100-2010E sterior 4|

Figure 20-4. Insert the first glazing system.
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20. SPECIAL CASES

20.2 Meeting Rails

4. Reposition the locator to the upper left corner for the 2nd glazing system.

Step 4:

Reposition the Locator in the
upper left corner of the frame
for the 2" glazing

Figure 20-5. Reposition the Locator for the 2" glazing system.

5. Insert the 2nd glazing system, setting the Orientation to “Down”, and entering the correct values for Sight

line to bottom of glass and Spacer height.

Insert Glazing System

Orientation ’m

Cancel
Step 7:

Clicks on “Add as
additional glazing system”.

Glazing system width W mm

CR cavity height IW mm

Sight line to bottarn of glazs IW T
Spacer height W mm

Edge of Glazz Dimension IW mm
Glazing system height IT mrm
Sight line to shade edge IU— mm

x|

Insert Glazing Sysl:

" Replace Existing Glazing System

-0 x|
Window Help - E’E
Q@ 25| F E W% 3mmcG

=l

Calculation

& dd az additional glazing systems

I lz& nominal glass thickness

.

Cancel

[ Uze CR Model for Window Glazing Systems

Gap Properties

& Default " Custom  Gap|1l ~

Foeff | 0033208 Wwim-K
Yidth | 19.4 mm
Step 6:

Spacet Insert the 2™ glazing

[ Draw spacer t

I Single spacer for multiple glazings system

M aterial |Fiberglass [PE Resin] (Orlentatlon = DOWn)

=

Default Boundary Conditions
* Use U-factor values
™ Use SHGC values

Esterior Boundary Condition Interior Boundary Condition

|Use existing BC from library [zelect below]

=
=

|Use conwvection plus enclogure radiation

=

| NFRLC 100-2010 Exterior

v

Figure 20-6. Insert the 21 glazing system.
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20.2 Meeting Rails 20. SPECIAL CASES

6. Add spacers and create materials linked to the glazing system cavity if necessary.

Add spacers and link materials
to the glazing system cavity

Figure 20-7. Add custom spacers.
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20. SPECIAL CASES 20.2 Meeting Rails

7. Define the boundary conditions by pressing the Boundary Conditions toolbar button, or clicking on the
Draw/Boundary Conditions menu choice, or pressing the F10 key. Make sure that the interior boundary
conditions are set to Radiation Model = “ AutoEnclosure”. Assign the Edge U-factor tag to each of the
interior glazing system boundary conditions, as shown in Figure 20-8.

BC = Adiabatic
; l U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = Interior <frame type> (Convection only)

BC = NFRC 100-2010 Exterior Radiation Model = AutoEnclosure
U-factor Tag = SHGC Exterior U-factor Tag = Frame
Sightline

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

»
»

-

BC = Adiabatic
U-factor Tag = None

Figure 20-8. Define the Boundary Conditions for the meeting rail.
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20.2 Meeting Rails 20. SPECIAL CASES

8. Run the simulation, by pressing the Calc toolbar button, clicking on the Calculation/Calculation menu
choice, or pressing the F9 key. The U-factor results are calculated for the Frame and Edge U-factor tags,
as shown in the figure below.

Ufactors x|

L-factor delta T Length

W Ama2-K, C i Fatation
SHGC Exterior [7.3057  [39.0 525427 [90.0 | Projected in Glass Plane 7|
Frame |7.0598  [330  [493017 [S0.0  |Projected in Glass Plane ¥ )
Edge R | X EE T [130177  |sop | Proiected in Glass Plane 7|

5 E t
% Emar Energy Niarm I 9.04% &l

Figure 20-9. Calculate the results.
9. Import the THERM file into the WINDOW Frame Library.

20.2.3. Steps for Meeting Rail Condensation Resistance Calculation

The Condensation Resistance model is only appropriate for horizontal meeting rails (found in vertical sliding
products) - THERM will not calculate the Condensation Resistance for a file with the Cross Section Type set
to “Vertical Meeting Rail”.

There are two methods for calculating the Condensation Resistance information in THERM, which will be
used in WINDOW to calculate the total Condensation Resistance of the product:

*  Check the “Use CR Model for Window Glazing System” checkbox when importing a glazing system
OR

* In the Options menu, Preferences choice, THERM File Options tab, check the “Use CR Model for Glazing
Systems”, as shown in the figure below.

B x|

Freferences | Drrawing D ptions | Sirmulation |
Therm File Options | Snap Settings
Mezh Control

Quad Tree Mesh Parameter IS

¥ Fun Eror Estimator
b amimurm % Error Energy Morm I'I 0 %

I airnum Iterations |5

¥ Use CF Model for Glazing Systems

Figure 20-10. In Options/Preferences/Therm File Options, check the “Use CR Model for Glazing Systems” checkbox.

When the CR model has been “turned on”, red boundary conditions will appear inside the glazing system,
and the following steps should be taken to simulate the file:

1. Check the emissivities of these boundary conditions. They should be the following:

* Emissivity of the surrounding surface, such as 0.84 for standard glass, 0.90 for most frame materials,
0.20 for metal, and so forth.

= 1.0 for the adiabatic (open end) of the glazing cavity.
*  Actual cavity height
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20. SPECIAL CASES 20.2 Meeting Rails

2. Simulate the model. The program will calculate both U-factor results and the Condensation Resistance
results.

3. Import the results into the WINDOW Frame Library and use the meeting rail file to create the whole
product in the Window Library as applicable.

Figure 20-11. Red boundary conditions will appear inside the glazing system when the
Condensation Resistance feature is activated.

4. Check the emissivities of each of these boundaries. Note that Condensation Resistance is only modeled
for horizontal meeting rails (such as in a double hung window).
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20.3 Dividers 20. SPECIAL CASES

20.3 Dividers

20.3.1. Internal Dividers (Suspended Grilles)

The criteria for when dividers are modeled can be found in NFRC 100. The discussion below describes the
methodologies in WINDOW and THERM for modeling dividers when that criteria is met.

20.3.1.1. Modeling Steps

The modeling steps in THERM and WINDOW are the same for all divider shapes and all possible gas fills, in
contrast to modeling steps in previous versions of THERM.

Linking Frame Cavities and Glazing Cavities

Internal dividers are an exception to the rules for linking frame cavities to glazing cavities. Internal dividers
are only modeled if the distance between the exterior sides of the divider and the inside surface of the glazing
system are less than or equal to 3 mm. Therefore, even for contoured internal dividers, a simplifying
assumption is made that the 5 mm rule is not applied. The space between the divider edge and the glass are
modeled as frame cavities, and the boundary of that cavity extends to the top and bottom of the divider
component. See the following examples for detailed descriptions.

Modeling Steps
The modeling steps are the following:

In WINDOW:
* No new work is required, because the same glazing system that is used to model the rest of the product is
used in the divider model.

In THERM:

*  The new ISO 15099 modeling assumptions would theoretically warrant modeling horizontal and vertical
dividers separately. However, a conservative simplification is to model all dividers, including horizontal
ones, as vertical dividers. Therefore, only one divider model is created in THERM and referenced in
WINDOW.

= Set the Cross Section Type to “Vertical Divider” for all dividers.

* Insert the glazing system twice, once facing up, with a spacer height defined as the same height as the
divider height, and once facing down with the spacer height set to zero.

» NOTE: Because all dividers are modeled as “Vertical Dividers” the CR model is not run in THERM for these files.
However, WINDOW will still calculate a whole product CR value when these dividers are used in a
product, by using the U-factor temperatures for the dividers.

* Draw the true geometry of the divider in the upper glazing system, in the “spacer” area.

* Depending on the fill of the glazing system, assign the appropriate frame cavity material to the cavities
between the glazing system and the divider, as well the cavity inside the divider, as follows:

+ For air-filled dividers: Assign “Frame Cavity NFRC 100-2010” material

+ For gas-filled dividers: Create a new material in the Material Library that is identical to the “Frame
Cavity NFRC 100-2010” material, except that the gas used in the glazing system, found in the Gas
Library, is referenced in the Gas Fill field. Assign this new material to the cavities in the divider. (See
the example below)

*  Assign Boundary Conditions.

* Simulate the results.

Import the file into the WINDOW Divider Library. Reference the Divider as appropriate from the Window
Library when constructing the whole product.

20-10 March 2019 WINDOW 7 User Manual



20. SPECIAL CASES

20.3 Dividers

20.3.1.2. Air Filled Glazing Systems

The modeling steps for a divider with an air-filled glazing system are explained in detail in the following

pages.
In THERM:
1. Set the Cross Section Type to “Vertical Divider”.

2. Import the glazing system for the divider, which is the same glazing system as the rest of the product,

with the following settings:
*  Orientation = Up
* CR Cavity height = 1000 mm (39 inches)

* Sight line to bottom of glass = height of the divider (in this example it is 19.05 mm [0.75 inches])
= Spacer height = height of the divider (in this example it is 19.05 mm [0.75 inches)

= Edge of Glass Dimension = 63.5 mm (2.5 inches)

* Glazing System Height: 150 mm (6.0 inches)

= Sight line to shade edge: 0 (not modeling shading system)
*  Draw spacer = Not checked

. THERM 6.3 - [Untitled-2]
,&E‘File Edit Wiew Draw | Libraries ©Options Calcolation  Window  Help

(== §| | |L  SetHateridl F4
[——————  5etBoundary Condition FS

Insert Glazing System

5[ #

Orierkation | Up

|

Shift-F4
Shift-FS
Shift-F&

Material Library
Boundary Condition Library
Gas Libraty

Glazing systen width ,21— mm

CR cavity height ’W T

Sight line to bottom of glass IW mm
Spacer height IW A

Edge of Glazs Dimenzian ’W iy
Glazing zystem height ,F T

Sight line to shade edge ID— mm

Select Materfal/Boundary Condition

Gl ms
UFactar Names

Create Link
Reernaie Link

Step 1:
Select Glazing Systems
from the Libraries menu

Step 2:
Select the appropriate glazing
system from the WINDOW library

[ Uze nominal glazs thickness

Gap Properties

—

[ Use CR Model for Window Glazing Systems

Ok
[ |

Cancel

Step 3:

Set Glazing System

properties:

=  Sight line to bottom of
glass and Spacer
height = Divider height.

= Edge of Glass
Dimension = 63.5 mm
(2.57)

= Glazing system height
=150 mm (6.0”)

=  Exterior Boundary

Glazing Systems x| .. - )
— & Defak  C Custom  Gap|1 | Condition : NFRC 100
e 2010 Exterior
Glazing System I 7 3mrn Low-g air j Foeff (0079025 W Amek Interior B q
. ,— nterior bounaary
#Layers [2 Widh]15 o Condition = Use
Ucenter [178  wi/m2K T | Spacer convection plgs _
Thickness [25.338 [~ Draw spacer nclosure radiation
Shading lavers: None [ Single spacer far multiple glazings
Close b aterial |Fiberglass [PE Resin] ﬂ
WwiNDOW Glazing System Librap———————————————
IE:\My DiropboxtProjects\MFRCASimb: Browse | Detault Boundary Conditions
- [+ Use U-factor values
window & Database e SHEE values
Extenior Boundary Condition Interior Boundary Condition
|L|se exizting BC fram library [zelect below) / j |Use convection plus enclosune radiation j
m |NFRC 100-2010 Exterior y -
[,y -2.806,2.020  |dx,dv 6.957,-6.913 [len 9,808 [Step 0,394 finches |
Provides access to WINDOW Glazing System Libraries
Figure 20-12. Import the first glazing system.
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20.3 Dividers 20. SPECIAL CASES

3. Import the glazing system again as an additional glazing system, below the first one (the locator does not
have to be moved), but facing down this time. Use the following settings for this glazing system:
* Orientation = Down
= CR Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass =0
= Spacer height =0
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
= Glazing System Height: 150 mm (6.0 inches)
= Sight line to shade edge: 0 (not modeling shading system)
= Draw spacer = Not checked

Insert the glazing system as an Additional Glazing.

THERM 6.3 - [DividerContoured. THM]

Click on the “Add as
additional glazing
system” radio button in
the Insert Glazing
System dialog box.

Set Sight line to
bottom of glass and
Spacer height to
zero.

m
o
4

150
Insert Glazing System

L
fo

[ ok | _ cod |

L

2" Glazing System

Fiberglazs [PE Resin) -

Uze existing BC fram library [select below) - Uze convection plus enclosure radiation -
WFRC 100-2010 Exterior v

Figure 20-13. Import the second glazing system as an additional glazing system, facing down.

20-12 March 2019 WINDOW 7 User Manual



20. SPECIAL CASES

20.3 Dividers

4. Draw (or copy and paste from another THERM file) the polygons in the cavity that represent the divider.

The figure below shows the divider for this example drawn with the material set to Aluminum Alloy

Figure 20-14. Draw the polygons to represent the divider.

Draw the divider in
the cavity between
the two glazing
systems.

20-13

WINDOW 7 User Manual
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20.3 Dividers 20. SPECIAL CASES

5. Fill the cavities between the divider and the glass layers and inside the divider with the material “Frame
Cavity NFRC 100”. Because internal dividers are only modeled if the gap between the edge of the divider
and the glass surface is less than 3 mm, the 5 mm rule for linking glazing cavities and frame cavities is not
applied to internal dividers - the cavity surrounding the divider is modeled as a frame cavity, with
boundaries at the upper and lower edges of the divider.

Check the emissivity values for the inside surface (by double-clicking on the surface)
of the extruded metal divider — If there is a different surface finish on each side of the
material, change the default material emissivity as appropriate based on the NFRC
101 values.

Frame Cavity Surface

Figure 8-15. Fill the divider frame cavities with Frame Cavity NFRC 100.
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20.3 Dividers

6. Define the boundary conditions, using the “ AutoEnclosure” choice for the Radiation Model.

BC=Adiabatic
U-factor tag = None

BC=NFRC 100-2010 Exterior

U-factor tag = None

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC=NFRC 100-2010 Exterior
U-factor tag = None

—

»
»

-

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor taa = None

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

—Radiation Model = AutoEnclosure
U-factor tag = Frame

A

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC=Adiabatic
U-factor tag = None

Figure 20-16. Assign the boundary conditions.

BC = <glazing system> U-factor Inside Film

WINDOW 7 User Manual
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20.3 Dividers 20. SPECIAL CASES

7. Calculate the results.

B THERM 6.3 - [DividerContoured-16mm.THM] - O] x|
%File Edit View Draw Libraries Options Calculation Window Help — =] x|

DEE & B8 Lod L e W A AL N

Step 1: Click on the Calc toolbar
button to start the simulation.
Step 3: Click on the
Calculation/Show U-factors menu
choice to see the U-factor results.
Step 2: When the simulation is
finished, the results specified in the
Calc/Display Options menu choice
will be drawn on the model. In this
example, isotherms are displayed. The
Show Results toolbar button will
toaale the results disnlav on and off.

U-Factors &
U-factor delta T Length
A 2-K. C i Fotation
Edge [28048 |33 [127 |30.0 |Praiected in Glass Plane |
SHGC edterior 33783 |390 [1an708  |90.0 |Projected in Glass Plans |
Frame ﬂ |3.'I'IE|9 |39.D |‘IS.I35 |SD.D |F'miected in Glass Plane j
% Enor Erergy Mom | 2.24% m
[« T |

Figure 20-17. Calculate the results.

8. Save the file using the File/Save As menu choice.
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20.3 Dividers

9. Import the results to the WINDOW Divider Library, as shown below.

HH W6.3 - Divider Libra ry (CA\Users\Public\LBMLAWINDOWS\w6.mdb)

File Edit Libraries Record Tools VWiew Help
= EE Baeel: O+ 7% 78
Divider Library [C:\JsershPublichLBNLYWINDOWEWwWE. mdb I t :
Detailed Yiew b ] ) -
Update D Name Source v Format | Thermn file ﬂ
Mew Window 5 or B Databaze
N Alum/Divided
Copy 5 Butyl/Divided ASHHAE Mab v .;’-‘«vqid atling dué:-licate records in export database by searching
or jaentical records
Delete 3 Wood/Divided ASAHRAE Suspd
,IF[i;‘d—_| Step 1: From the WINDOW f gu“"’f ok ] ceed |
he rame Library, click on the ey m—
Import button. This will open the H open =)
i Wertic )
Advanced.../ Import dialog box Lookin: | ), WINDOWE - cf Elv
7 records found. Step 2- Set the Format to Marne Date modified Type Siz
“Therm File” /_. Divider, THM 5/21/20131:33 PM THERM File
’ J Debug 5/20/2013 2:45 PM File folder
Expart / ) BSDFs 5/14/20131:53 PM File folder
Fiepart Step 3: Select the THERM files | Samples 472272013 517 PM File folder
to imDOft XML 11/15/2012 6:34 PM  File folder
Erint | ][ I | b
—
Step 4: Specify the record numb_er, or use Fies of type: | Themn files (thm) ~] Cancel
the program default number, which is an

increment from the last record.

\ — AL
Adding a record... @

Detailed Wiew

Update

Copy

Delete

Ul

Fitd

(=]
L

I,

Advanced..

8 records found.
Import
E xport

Report

iddd

Print

C:AUsershPublichLBMLSWINDOWENDivider. THM
Drivider Library [C: U zerg\PublichLEMLYwIMD

Cancel |
ID i D fornewrecod [B %2 | P Abs | Cola
[ Owenarite existing recards mm mm "
2 Butyl/Divided e = = == b A2 15.9 0.90
3 ‘Wood/Divided ASHRAE Suspende  MJ& MAt Class3 B4 15.9 0.90
4 Inzul/Divided ASHRAE Suspende  NJ& MA%  Classd hA 15.9 0.90
5  Alum/Suspended ASHRAE Suspende  WA& MAt  Classs R AR, 16.0 0.30
£ Yinyl'Suspended ASHRAE K/ B2 Mt Classl B A 16.0 0.30
7 divider-3mm. THM Therm  Wertical D 2.010 1732 Méa 5.4 5.4 0.20
8 Divider THM Therm  Werical D 2.248 1890 MéA 5.4 19.1 0.30

Step 5: The selected records will be
imported into the library.

Fiqure 20-18. Import the THERM file into the WINDOW Divider Library.

10. Use the new divider in the calculation of the complete product values in the main screen of WINDOW.
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20.3 Dividers

20. SPECIAL CASES

20.3.1.3. Gas Filled Glazing Systems

If the glazing system being modeled with a divider is gas-filled, it is necessary to model the divider with the

same gas fill as the glazing system. This means a new material must be defined for the gas-filled frame
cavities around and inside the divider.

The THERM Gas Library contains entries for standard gases, as well as examples of gas mixtures. These
gases are not made in THERM,; they are made in the WINDOW Gap Library and then imported into the

THERM Gas Library. When the gas mixtures have been imported into THERM, they can be referenced from

a new frame cavity material for the divider model, as shown below.

1. Create the gas mixture in the WINDOW Gap Library. Presumably it already exists for the product
glazing system model. See Section 10 for details about creating new entries in the WINDOW Gap
Library.

Gap Librany [C:4zers\Publich LEHLYwWWIMDOW T Py mdb)

I ame

Argon

Kryptan

HEnDn

Air [3%] 4 Argon [99%] Mis

Air[12%] Hdrgon [22%] / Kptan [BE%)
Ajr [5%] 4 Erypton [95%] Mix

&ir (10%] 4 Argon [90%] Mix

&ir - EMET3

Argon - EME73

Fippton - ENEY3

»enon - ENET3

Air [5%] 4 Argon [95%) Mix - ENE?3
Air [12%] £ Argon [22%] / Krypton [B6%) - EMEZ3
&ir [5%) 4 Kivpton [953%) Mix - EMET3
Air [10%] / Argon [90%] Mix - ENET3
coz

M2

5FE

Heliumn

MNeon

Octofluorpropane

Wacuum-air P=0.007 [pr-1.5 ps-30]

Type

Pure
Pure
Fure
Mix
bix
iz
Mix
Pure
Pure
Pure
Pure
iz
Mix
Mix
iz
Pure
Pure
Pure
Pure
Pure
Pure

Pure

Conductivity
WK,

0016343
0.002664
0.005160
0016704
0.011490
0.009191
0017063
0.024183
0.016345
0008707
0005113
0.016705
001153
0009237
0.017068
0.014567
0023363
0013000
0146171
0045416
0010626

Wizcosity

kasni-s

0.00007 7
0000021
0.000023
0.000021
0.000021
0.000023
0.000023
0.000021
0.000017
0.000021
0.000023
0.000022
0.000021
0.000023
0.000023
0.000021
0.000074
0.000017
0.000014
0.000014
0.000029
0.000011

Cp
Jikak,

1006103271
521.928528
248.090658
158339706
539729126
322703308
261.636230
558.032715

1008000000
519.000000
245.000000
161.000000
536.97 7966
319.830283
258.634674
555.463989
B27. 734131

1040, 734673
418600006

5197.000000

1030, 000000
7E2.015320

Denzity

kg/m3
1.292493
1.782282
3738740
5.857955
1.757792
3014770
JE16428
1.733303
1.232433
1.782282
3738740
5857955
1.757792
3014770
JE1E428
1.733303
1.963508
1.250113
E.518257
0.178460
09003341
8.308474

Prardt|

06717
06542
0673
0.6403
0.6640
06758
07138
06674
0.6557
0.6771
0.6700
0.6291
06483
0.6726
0.7808
07207
04567
[.6645
06662
0.8140

Figure 20-19. Make the necessary gas mixture in the WINDOW Gap Library.
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20. SPECIAL CASES 20.3 Dividers

2. Import the WINDOW gas mixture into the THERM Gas Library, if it is not already there.

 THERM 6.3 - [Untitled-1] o =] 4|
r';g‘ File Edit ‘“iew Draw | Libraries Options Calculation Window Help _||5'|1|
D@u§||u Set: Material - F4 |BC|§L[5'U.|V3|| j
Set Boundaty: Comdition F5 j
Material Library shift-F4
. . Boundary Condition Library Shift-F5
Step 1: Click (Gas Library Shift-Fé
on the Gas : =
Library from select Material/Boundary Condition Name: m ok |
the E'::c'zgfsz::;s 2 Step 2: Click on the CGasDats > [ Tpat ]
Libraries Import button in the . Do |
menu Gtz Lt Gas Library dialog N =
Femove Link y — Conductivity Coefficients Rename
box. 4[00028730 _Bere |
e [0.0000775 STP Plopeltiesl
C | 0.0000000 v linds |

—Wizcozity Coefficients

x Step 4: Select the WINDOW | Alogmor

g

Load Lib

ID Mame | __— gas record from the B | 0.0000000
Gas: |B pulldown list and click on the ] 0.0000000
Import button. ~ Specific Heat Caefficients ——

Gas type: |2 Gas bix A | 27369995

B [0.0123240

Import I Cloze I

2 | Step 3: Use the Browse (=] 00000

\wWindows D atah button to select the — Malecular 'Weight

Indo artabasze
WINDOW database. ED
C:%Program Filesh\LBMLWIND DWE Browsze |
v Protected

NE1 | _>|_|
[,y -3.102,2.917 |dx,dv 0.862,2.075 llenz.247 [step0.394 inches | Y
Edit Gas fill properties [sil [ I_W v

Figure 20-20. Import the gas mixture entries into the THERM Gas Library.
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20. SPECIAL CASES

3. Make a new frame cavity material in the THERM Material Library based on “Frame Cavity NFRC 100”
but with the Gas Fill field set to the correct gas mixture from the Gas Library.

Material Definitions

yMFRC 100

— Material Type
) Gafid
% Erame Eayit
| [lazing Cavity

= Evtemal Radiation Enclosure

Cloze
[LCanze|

£

il A,

Delete

Fienane

= Solid Frapertie

Conductivitylﬂ Biburfcktrs

Lalar

HE

Cavity Madel IISD 15099 'l
Gas Fil I.t’-\ir Yl
Emissivities: Side 1 ID.S Side 2 ID.S

Emissiiity ID.S Save Lib As
— Cavity Propertie: Load Lib |
Radiation Model |5 impified =

Step 1: Click the New button to make a new Frame

Cavity Material

B x|

Step 2:
: Give the new material a uniqgue name.
tews Material name;
A~ BN aterial Definitions
[Frame Cavity NFRC 100 Argon®] = e =
| Frame Cavity NFRC 100 Argand5 || ciose
0K I Caricel r~ Material Type
|  olid Cancel |

Step 3:

Define the new Frame Cavity:
Material Type = Frame Cavity
Radiation Model = Simplified

Mew |
Delete |

Fiename

' Frame Cavity
) (lazing Eavity

" Enternal Radiation Enclosure

= Sl Erepertie:
Eardictiyity ID.DES Bfifft=F Calor |
Ermissiyity ID.S Save Lib Asl

Iv | Fratected CaVlty Model = ISO 15099 — Cavity Propertie: Load Lib |
Gas Fill = Gas from Gas Library \\ Rediation Model [ mpliied =
Emissivities = Irrelevant because \EavityModellm
they will be recalculated during t \ o Fil B =
simulation ——
Emizsivities: Side 1 |0.9 Side 2|U.9
I~ | Fratected
Figure 20-21. Import the gas mixture entries into the THERM Gas Library.
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4. Use this new frame cavity material in the divider model cavities.

THERM 6.3 - [DividerContouredGasFilled. THM]

Properties for Selected Polygon(s)

Bxdy 30576 fen#7 e l0w bmo [
[verticalDivider [

Figure 20-22. Use the new Frame Cavity material to fill the divider cavities.
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20.3.2. Simulated Divided Lites

A simulated divided lite is a glazing system that has elements attached to the inside and outside of a glazing
system to give the appearance of true divided lites. The glazing system has a metal internal reinforcement,
but is all one system. The materials applied/adhered to the outside of the insulating glazing unit are not
required to be modeled per NFRC 100. This is an option of the manufacturer and the following provides the
details to model and simulate it correctly.

Internal dividers, such as the dividers in the glazing system gap for simulated divided lites, are an exception
to the rules for linking frame cavities to glazing cavities as discussed in Chapter 6. Internal dividers are only
modeled if the distance between the exterior sides of the divider and the inside surface of the glazing system
are less than or equal to 3 mm. Therefore, even for contoured internal dividers, a simplifying assumption is
made that the 5 mm rule is not applied. The space between the divider edge and the glass are modeled as
frame cavities (with either air-filled or gas-filled as needed), and the boundary of that cavity extends to the
top and bottom of the divider component. See the following examples for detailed descriptions.

. THERM 6.3 - [SimulatedDividedLite. THM] _|EI|1|
r',ﬁFiIe Edit ‘iew Draw Libraries Options Caloulation  Window  Help _|5’|1|
DS E/Lo@-i(a<jrklad 2050 | FEUu|%| ~]

1< | ;I;I

[ey 37.3, 4.6 |dx, dv 267 .3,-245.4 llen377.a [step 100 [mm |
Ready [vertical Divider LR

Figure 20-23. A simulated divided lite in THERM.

R
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In THERM:

1. Set the Cross Section Type to “Vertical Divider”.

2. Import the glazing system for the divider, which is the same glazing system as the rest of the product,

with the following settings:
*  Orientation = Up

= Actual Cavity height = 1000 mm (39 inches)
* Sight line to bottom of glass = height of the divider (in this example it is 19.05 mm [0.75 inches])
* Spacer height = height of the divider (in this example it is 19.05 mm [0.75 inches)

= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)

*  Draw spacer = Not checked

THERM 6.3 - [Untitled-2]

MK File Edt View Draw | Lbraries Options Calculation Window Help

Set [Material
Set Boundary Condition

DEeEd&S B L

=
=

-loj x|
15| x|

%7 & u %]

Material Library
Boundary Condition Library
@as Library

Shift-F4
shift-F&5
Shift-Fé&

Select Material/Boundary, Condition

UFactar Mames

Create Link
Remaye Link

Step 2:
Select the appropriate glazing
system from the WINDOW library

Glazing Systems |
Glazing System

# Layers |2—

Ucenter |2.73

NFRC ChA. . |

Wik

Thickness |1 87 mm

Shading layers: Mone

Step 1:

<« Select Glazing Systems from the Libraries menu

Insert Glazing System 1[
—CIJ-

Orientation I Up j

Glazihg system width IW mm

CR cavity height IW i

Sight line to bottom of glass IW i
Spacer height IW i

Edge of Glass Dimension IF mm
Glazing spztem height IF mmm

Site line to shade edge IU— mm

™ Use nominal glass thickness

[~ Use CR Model for Windaw Glazing Systems

/N

Cancel |

Step 3:

Set Glazing System

properties:

=  Sight line to bottom of
glass and Spacer
height = Divider height.

= Edge of Glass
Dimension = 63.5 mm
(2.57)

= Glazing system height
=150 mm (6.0")

Close | - Giap Propertie =  Exterior Boundary
WINDOW Glazing System Librag———————— & Default " Custom Gap|1 k| Condition = NFRC 100-
C:\Program Files\LBNLYWIND OW53 Keff [[0EEA0C ik 2010 Exterior
Window 6 Database widh [ 27 = Interior Boundary
— Spacer / Condition = Use
[™ Draw spacer convection p|US
[T Single zpacer for multiple glazings enclosure radiation
AN - Material |Fiberalass (PE Fesi -
[wy 7.3, 32.7 |dw,dv 242.7,-217.3  [en325.8 [Step 10.0  [mm I iberglass | csin) J
Provides access bo WINDOW Glazing System Libraries  Dicfanlh Braurmekny Calitars /
& Use U-factor values
£ Use SHGLC values y
Exterior Boundary Condition Interior Boundary Condition
IUse existing BC from libramy [zelect below) j IUse convection plus enclosure radiation j
 NFRC 100-2010 E terior =
Figure 20-24. Import the first glazing system.
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@

Import the glazing system again as an additional glazing system, below the first one (the locator does not

have to be moved), but facing down this time. Use the following settings for this glazing system:
*  Orientation = Down

*  Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = 3.175 mm

* Spacer height =0

= Edge of Glass Dimension = 63.5 mm (2.5 inches)

* Glazing System Height: 150 mm (6.0 inches)
» Draw spacer = Not checked

Insert the glazing system as an Additional Glazing.

. THERM 6.3 - [Untitled-2]

%‘File Edit ‘iew Draw Lbraries Options Calculstion Window Help

=1olx|
=18 x|

DEESsBE|Los iladp a2 [FEu %]

Insert Glazing System

Orientation I Down il l

Glazing system width IW mm

CR cavity height IW mm

Sight line to bottom of glass IW mm
Spacer height ID— mm

Edge of Glass Dimension IW mm
Glazing system height lr i

Site line to shade edge IU— mim

™ Use nominal glass thickness

I~ Use CR Model for Window Glazing Systems

Cancel |

Insert 2™ glazing
system.

Set Sight line to
bottom of glass to
the appropriate
values for the
simulated spacer and

Click on the “Add as
additional glazing
system” radio button in
the Insert Glazing
System dialog box.

- Gap Prapertis Spacer height to zero.
& Defaut [ Custom Gapl‘l 'I
KeffID.DBBSDE ek
Width|12.?
o Insert Glazing System 5[
—Spacer
[ Draw spacer " Replace Existing Glazing System
[ Single spacer for multiple glazings & Add as additional leslig eyt
Material IFibergIass [PE Resin) j
— Default Boundary Condition: Ok I Cancel
% Use U-factor values
" Use SHGE values
Exterior Boundary Condition Intenor Boundary Condition fro
IUse existing BC from library [select below) j IUse convection plus enclosure radiation j
|WFRC 100-2010 Exterior =l
= _’|J
[y 116.0,-18.8 |dx,dv 0.0, 0.0 len 0.0 [Step 100 fmm | 4
Ready |5l [ I_W v
Figure 20-25. Import the second glazing system as an additional glazing system, facing down.
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4. Draw (or copy and paste from another THERM file) the polygons in the cavity that represent the divider.
The figure below shows the divider for this example drawn with the material set to Aluminum Alloy

THERM 6.3 - [SimulatedDividedLite.TH™]

Draw the divider in

the cavity between
the two glazing
systems.

Figure 20-26. Draw the polygons to represent the divider.

WINDOW 7 User Manual March 2019 20-25



20.3 Dividers 20. SPECIAL CASES

5. Fill the cavities between the divider and the glass layers and inside the divider with the material “Frame
Cavity NFRC 100”. Divide the cavities up according to the 5 mm rule as necessary.

Check the emissivity values for the inside
surface (by double-clicking on the surface)
of the extruded metal divider — set to the
appropriate value from NFRC 101 based on
the applicable material type and finish.

Frame Cavity Surface E
0200

Cancel

Fill the divider frame cavities with the material “Frame
Cavity NFRC 100”. Note that the 5 mm rule for linking
glazing and frame cavities does not apply to dividers.

Frame cavity material is modeled as either air-filled or
gas —filled as appropriate.

Figure 8-27. Fill the divider frame cavities with Frame Cavity NFRC 100.
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6. Add the polygons for the simulated divided light elements on either side of the glazing system and
assign the appropriate materials to them.

THERM 6.3 - [SimulatedDividedLite.THM] 10| x|
‘!'E‘F\Ie Edit Wiew Draw Libraries o©Options Calculation ‘Window Help _|ﬁ'|5|
DEEdES E|(Loe {|a-fdLtad 20| FEU|K| ~]

-

14 | >
2y 38.6,-12.5 |d=,dy 58.3,-35.2 lern es.1 |step 100 |wm | v

Ready [vertical Divider [ NuM

Figure 8-28. Add the polygons for the simulated divided lite elements on either side of the glazing system.
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7. Define the boundary conditions, using the “ AutoEnclosure” choice for the Radiation Model.

BC=Adiabatic
U-factor tag = None

3

A

»
»

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor taa = None

BC=NFRC 100-2010 Exterior
U-factor tag = None

1

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

7
[\

BC = Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC=NFRC 100-2010 Exterior
U-factor tag = None

1

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

L

»
»

A

BC=Adiabatic
U-factor tag = None

Figure 20-29. Assign the boundary conditions.
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20.3 Dividers

8. Calculate the results.

. THERM 6.3 - [SimulatedDividedLite.THM]
E Fle Edit View Draw Lbraries Options Caleulation Window Help

g [=[ 3]
=@l x|

DS E Lod fa-<fkLad o6 Fltu k| ~]

Step 1: Click on the
Calc toolbar button to
start the simulation.

Step 3: Click on the Calculation/Show U-factors
menu choice to see the U-factor results.

BUroces

Step 2: When the simulation is
finished, the results specified in
the Calc/Display Options menu
choice will be drawn on the model.
In this example, isotherms are
displayed. The Show Results
toolbar button will toggle the
results display on and off. -

NE —

x|

U-factor delta T Length
2K € mm Riotation
Frame |2.5308 ISS.D |22.2251 ISU.U IProiected in Glass Plane 'l
Edge [27734  [330 I Jao.o | Prajected in Glass Plane x|
|SHECEseior | 24343 | [33.0 Jezzzm [ann | Projected in Glass Plane |~ |
5 Expart |
% Emar Energy Maorm IW Eie

il

[,y -43.7,-185.5
Ready

d=, dy -40.5,-208.4

lenziz.3 |step 100 |wm |

[vertical Divider

4
|U-Factar results MUM

Figure 20-30. Calculate the results.

9. Save the file using the File/Save As menu choice.
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10. Import the results to the WINDOW Divider Library, as shown below.

Ei Divider Library {C:'Program Files'LBNL" WINDOWG3", Dividers.mdb)
File Edit Libraries Record Tools View Help

=0l x|

DFH|yRR|(SE: «(r | Bael; O#FZ|%|2"

8 records found. L) TrueDividedLit.THM
Step 1: From the WINDOW

B | Frame Library, click on the
Import button. An open window

= = Divider Library [C:\Program FileshLEML YW/ IMD DWW E3NDividers. mdb) =
Detailed View |
Update | Edge Edge Glazing
P D Mame Source Type Uralue Uvalue | Comeiation | Thickness Pid Ahs | Color
Hew Wwdm2-E | Wdm2-k mm
2 Buyl/Divided ASHRAE N/ M MA  Class2 na 159 oo [
Delete 3 Whood/Divided ASHRAE Suspendt [ELS K1 [ Rl L AE O non N
[ e | T = 21|
~Find 4 nzul/Divided ASHRAE Suzpend: M.
IID vl E  Alum/Suzpended ASHRAE Suspend: N, Look i I I3 Divider j = |=_uig v
& Vinl/Suspended ASHRAE Mia N,
I — - . ﬂ DividerContoured, THM
7 DividerContoured. THR Therm  YemicalDl 1.8 o )
Advanced... | —— DividerContouredGasFiled TH - | Divider ContouredGasFiled. THM
8  Dideontouediashilled TH] Them — Vertical D 1% nulatedDividedLite, THM

_ Bept| will open. Select the THERM file
Erint | [+| or files to import. File name:  [SimulatedDividedLite. THM Open |
For Help, press F1 Files of type: | Therm fies [ th) =l Cancsl |
Step 2: Specify the record number, or use I”" Open as read-only y
the program default number, which is an 2
increment from the last record. ) FYETTETTIE x|
21 Divider Lib C:\P Files' L BNL WINDDWG 3" Dividers.mdilEaa il 0K Iy [ 55
58 Divider Library (C:\PHOOESTIE S SOESERE  Fles\LENL\THERMEZ\DividerSimulatedDivided ok | P
File Edit Libraries Record Tools Wiew Help
DS Y 2R E[EE: 14> |B Eance
= B B
1D for news record: |9
. = Divider Librar [C:\Program FileshLBMLYWIRNDOWEDY =
Letailed Yiew |
Und [ Owenwrite existing reconds
ekl | D Marne Source Ffd Abz | Color
Hew | et ThieT Tt it
_ o | 2 Bubl/Divided ASHRAE N/A N, /& Class2 na 158 oo [
Delete | 3 Wood/Divided ASHRAE Suspended N M/&  Class3 ne o 1sa oo [
i 4 Insul/Divided ASHRAE Suspended M MA&  Classd M/d 153 0w [
[io | 5 Alm/Suspended ASHRAE Suspended N/ N/ Class5 ne 160 o030 [
— §  Vinyl/Suspended ASHRAE N/a N M/a  Class] e 160 oz [
7 DividerContoured THH Them  Vedical Divider 1953 1832 MN/A x4 191 o B
Advanced... | 8 DividerContowredGasFiled TH| Themy  Wertical Divider 1803 1733 N/A w4 131 o3 [
O s e 9 SimulatedDividedLite THM | Themn  Wentical Divider 2,531 2773 MiA 189 2z om
-E t Step 3: The selected records will be
&I imported into the library.
Beport |
Frrint | LI
For Help, press F1 Mode; MFRC ﬁ MUM SCRL

Fiqure 20-31. Import the THERM file into the WINDOW Divider Library.

11. Use the new divider in the calculation of the complete product values in the main screen of WINDOW.

20-30 March 2019 WINDOW 7 User Manual




20. SPECIAL CASES 20.3 Dividers

20.3.3. True Divided Lites
The criteria for when dividers are modeled can be found in NFRC 100, Section 1.4.4. The discussion below
describes the methodologies in WINDOW and THERM for modeling dividers when that criteria is met.

A true divided lite means that the dividers have separate glazing systems between the divider elements, as
shown in the figure below.

THERM 6.3 - [TrueDividedLite. THM] - o] x|

r',ﬁFiIe Edit Wiew Draw Libraries Options Calculation  Window  Help - &1 x|

DEEHSE LOS ek Lad 9% | FEu|k]| |

1o | of

[y 392.0, 88,6 |dx,dy e42.0,-1193.5  [len 1355.3 [Step 10.0 |mm | &

Ready |Divider noM

Figure 20-32. A true divided lite in THERM.
In THERM:

In this example, it is easier to start by drawing the polygons that represent the divider, and then placing the
glazing systems relative to those polygons.

1. Set the Cross Section Type to “Vertical Divider”.

2. Draw the divider polygons as shown in the figure below.
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THERM 6.3 - [TrueDividedLite.THM] ] 4
T';E‘File Edit “iew Draw Lbraries Options Calculstion  Window Help =] |

NEEES E Lo (-0t 2958 |F Uk

=

=
14 1 ;l_l
[x,v361.1,174.0 |dx, dy 5.1, 44.5 llen 45.3 [step 10.0 |mm | 4
Ready |Divider [ MU

Figure 20-33. In THERM, draw the polygons for the divider elements that the glazing systems will fit into.

3. Import the first glazing system (in this case the top glazing system) for the divider, with the following
settings:
=  Set the Locator in the appropriate location for where the glazing system will start, in this example
3.175 mm (0.125 inches) above the bottom of the divider
=  Orientation = Up
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Spacer height = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)
= Draw spacer = Not checked
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. THERM 6.3 - [TrueDividedLite.THM]

";E‘Fi\e Edit View Draw | Lbraries Options Calculation  Window Help
il
5]

Set Material
Set Boundaty Condition

D ds 3|1

=lol x|
=171

|7 eu%|

Material Library
Boundary Condition Library
taas Library

Shift-F4
shift-F5
shift-Fé

Select MaterialjBoundary Condition

Glazi

UFactor Mames

Step 1:

I/ Select Glazing Systems from the Libraries menu

B

Insert Glazing System ﬁl
Create Link . 5
P Link Orientation I Up j
Cancel |
Glazitg swstemn width |1 8.736 mrm
CR cavity height [1000 mm Step 3:
Sight line ta bottom of glass IS. h25 mm Set G|aZ|n9 SyStem
Spacer height [3525 | mm <\ properties:
Edge of Glazs Dimensi0n|83.5 mm - Set Slght line to bottom
: . of glass and Spacer
Glazing system height |1 a0 mm h
- height
Site line to shads edge |0 il
Step 2: = Edge of Glass
) . : Dimension = 63.5 mm
Select the appropriate glazing @ 5,,e) sion = 63.5
system from the WINDOW library :
[T Use nominal glass thickness u Glazing system he|ght
[ Use CR Model for ‘window Glazing Systems =150 mm (60")
zn I . Exterior Boundary
l etz & Default ™ Custom Gap|1 'l Condition = NFRC 100-
Glazing System 9 Double € :
KeffID.DEBSDE e 2010 Exterior
nULaym I;B ok with[127 " m = Interior Boundary
center |2 i | . _
Thickness 18795 ikt [ e / Condition = Use
_ : i B B sy convection p|L.lS.
Sliilig e Meie I Single spacer for multiple glazings enclosure radiation
Close Material IFihergIass [PE Resin) j
WINDOW Glazing Spstem Libranp——————— |
|C:\Program Files\LBNLMWINDOWES Browse | — Default Boundary Conditions / [
i ‘window & Database (fi Use U-factor values j
[y Nl Use SHEE values
Prov Esterior Boundary Condition Interior Boundary Condition
IUse exizting BC fram library (zelect below) j IUse canwection plus enclozure radiation j
|NFRE 100-2010 Esterior =l
— NZIEET N T=TE
B ie e Cpkions Cakuikion Wiamr  Help 1) x| —]
DFESE LoF [l rald ok Foulk| | 5
The first glazing system
is imported into the file. ——»
U | ;F"
Hp 16,2601 e,y 1043, 47.1 ken 1144 Step 100 o Vi
Resdy [hvider s
Figure 20-34. Import the first glazing system.
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4. Import the glazing system again as an additional glazing system, facing down this time. Use the
following settings for this glazing system:
= Set the Locator in the appropriate location for where the glazing system will start, in this example
3.175 mm (0.125 inches) above the bottom of the divider
*  Orientation = Down
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Spacer height = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)
* Draw spacer = Not checked

Insert the glazing system as an Additional Glazing.

. THERM 6.3 - [TrueDividedLite.THM] =] 5]
‘E‘Fila Edit %iew Draw Lbraries Options Calculstion ‘Window  Help = =]
DS BLo@ fla-]r a9 205 |F E U %|[NFRC 100-2010 Exterior -

Insert Glazing System LI N
b 0K

x|
Cancel |

Orientation

Glazing spstem width I‘I 8.736 mm

CR cavity height I‘IDDD i Click on the “Add as
Sight line to bottarn of glass IW mm additional glazing
SaaEa heightw i system” radio bptton in
Edge of Glazz Dimensionlﬁ mm the lnsert_GIaZIng
Glazing system heightlr mm SyStem dlalOg bOX.
Site line to shade edgelﬂ— mm 2nd glazing SyStem. l
Set Sight line to SEN i
I Use nominal glass thickness bottom of glass and |
[~ Use CR Model for Window Glazing Systems Spacer height to the 1‘_'_],/ %' Feplace Existing Glazing System
- Gap Prapertie: appropriate values. ¢~ Add as additional glazing system

& Defaut ¢ Custom Gapl‘l 'l
Keft [T050000 wimk \ 0K | Concel
Width|12.? mm
— Spacer \

[~ Draw spacer
™ Single spacer for multiple glazings

t aterial IFibergIass [PE Resin) j
— Default Boundary Condition:
% Use U-factor values
" Use SHGLC values
Ewsterior Boundary Condition—————————————— 1~ Interior Boundary Condition
IUse exizting BC from librany [select below] j IUse convection plus enclosure radiation j
| NFRE 100-2010 E sterior =l
Ik | LIJ
[,y 102.2,173.0 [dx,dy -255.3, 43.0 len2sa.9 [step 100 fom | A
Ready Divider [ MUM

Figure 20-35. Import the second glazing system as an additional glazing system, facing down.
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20. SPECIAL CASES 20.3 Dividers

5. Add the spacers, sealants, desiccants, and frame cavities as appropriate.

THERM 6.3 - [TrueDividedLite. THM] =1ol =i
& x|

‘."'E‘File Edit ‘Wiew Draw Libraries Options Calculation  ‘Window Help

DSEEHES B/ L@ i(a-kLaq 2O [FEU K| ~]
Draw the
spacers,
desiccants,

sealants, and
frame cavities as

needed. J

iKY | Ll_l
v 4115, 92.7 |de,dy 661.5,-1167.4  Jen 1341.5 [Step 10,0 |om | v
Divider MM

Ready

Fiqure 20-36. Draw the polygons to represent the divider.

WINDOW 7 User Manual March 2019 20-35



20.3 Dividers 20. SPECIAL CASES

6. Define the boundary conditions, using the “ AutoEnclosure” choice for the Radiation Model.

BC=Adiabatic
U-factor tag = None

v
-
A

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor tag = None

BC=NFRC 100-2010 Exterior
U-factor tag = None

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

/

\
Vo)

BC = Interior <frame> (convection only)
—Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC=NFRC 100-2010 Exterior
U-factor tag = None

1

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

v
A

BC=Adiabatic
U-factor tag = None

Fiqure 20-37. Assign the boundary conditions.
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20.3 Dividers

7. Calculate the results.

 THERM 6.3 - [TrueDividedLite.THM]
‘."'E‘File Edit VYiew Draw Libraries Options Calculation ‘Window Help

=101 x|
=181

DSEHEE L0 & (a-jkLaq 205 | FlEu %]

[

1.5

Step 1: Click on the Calc toolbar
button to start the simulation.

Step 3: Click on the Calculation/Show U-factors
menu choice to see the U-factor results.

uFactors ]
U-factor delta T Length

Step 2: When the simulation is wWimz K t mm__ Potation
finisphed the results specified in S SN RN B ) it Gl Plere B
the Calc/Display Options menu Edge |30565  [330 [1z7 ja0.0 | Prajected in Glass Plane > |
choice will be drawn on the [SHGCEweior  »|[23338  [s30  [aan [300 | [Froected in Glass Plane |
model. In this example, isotherms
are dlsplayed The ghOW % Enor Energy Norm I?.48°/e ﬂl
Results toolbar button will toggle .
the results display on and off.

L« b

[,y 455.6,112.9 |d=,dy 58.8,-85.7 llen 88,7 [step 10,0 |mm | v

Ready [Divider [U-factor results [ [uUM 2

Fiqure 20-38. Calculate the results.

8. Save the file using the File/Save As menu choice.

9.

Import the results to the WINDOW Divider Library, as shown below.
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20.3 Dividers

20. SPECIAL CASES

i Divider Library (C:\Program Files\LBNL\WINDOWG3'Dividers.mdb} i ]

File Edit Libraries Record Tools Yiew Help
DEWHlf=eEE: «r v|(Baed; O 7% 2N

. = Divider Library [C:\Program FilezsLEMLWWIMDOWEAD ividers. mdb) =
Letailed Yiew |

Update | Edge Edge Glazing

D Mame Source Type Uwalue Uvalue | Comeiation | Thickness Pfd Abs | Calaor
MHew WomZH | W m2-k mm mm

“Alum/Di :

co | N[O

2 Butl/Divided ASHRAE NA& N N/4  Class2 M 15.9 0.90
Delets | 3 ‘Wood/Divided ASHRAE Suspended N/ Nb  Class3 s 159 0w [

e ¢ Insvided ASHRAE Suwperded 1 e 21
IID vl i 5 A!umeuspended ASHRAE Suspended Tl A Logk in:l_)Divider j ¢ ok B
I— g “inwl/Suspended ASHRAE NA& M

— — wo :
7 DividerContoured. THM Them  Vemical Divider 1,58 |/ OiderContoured. TH
Advarced... — — - - — | Divider ContouredGasFiled, THH
| 8 DividerContouredGasFiled TH] Therm  Vertical Divider  1.8( 4] SimulatedDividedLite, THM
9 records found. 9 SimulatedDividedLite. THM Therm  Vettical Divider 25 ()
<+_
Step 1: From the WINDOW Frame
Export | Library, click on the Import button. An
R Open window will appear. Select the
Heport | . . . ’ —
THERM file or files to |mp0rt' File: narme: ITrueDMdedthe.THM Open I
Erint
= | Files of type: IThermfiIes[".thm] j Cancel |
For Hel Fl
Sl [FEE [ Open as read-only
A
x
APy
Step 2 SpeCIfy the reCOI‘d number or use Fi\es{ULgEr:IT\THEFEM53\Dividel\TrueDividedLita'I
! 0 Cancel
the program default number, whichisan —» = S [(Erd ]
increment from the last record. e Es
I~ Dverwite existing records
i Divider Library {C:',Program Files',LBNL WINDOWG3', Dividers.mdb} 1Ol x|
Flle Edit Libraries Record Tools View Help
PeH R EE: > v |Beel: OfZ %2R
. = Divider Libram [C:%Program FileghLB M LYW M DOWEIND viders.mdb) =
Letailed Yiew |
Update | Edge Edge Glazing
D Mame Source Type Uwalue Uvalue | Comeiation | Thickness Pfd Abs | Calaor
New | Wim2K | W2k . o
= 1 Alum/Divided ASHRAE NA& N/ M/ Classl N/& 15.9 0.90
Copy | —— —
2 Bulyl/Divided ASHRAE N7& N, M/ Class2 e 158 o090 [
Delet= | 3 Wood/Divided ASHRAE Suspended N/ N Class3 we 158 oso
~Find 4 Insul/Divided ASHRAE Suspended N/ N/ Classd N/ 155 o [
[io M| 5 Alum/Suspended ASHRAE Suspended N/ N/&  Class we 180 030 [
T §  Vinl/Suspended ASHRAE N7& N Class1 we 160 o3 [
7 DivideriContoured THM Them  Vetical Divider 1,953 N, w4 191 o [
aevanced.. | g DividerContowedGasFiled TH Thern  Vertical Divider 1,803 N 4 191 03
10 records found, §  SimulatedDividedLite. THM | Them  Vettical Divider 2531 183 22 oxn
Im TrueDividedLite. THM Tz 030 |
Export | Step 3: The selected record will be
Report | imported into the library.
Brint | 4| | - j
For Help, press FL Maode: MFRC ﬁ MUM |SCRL 2

Figure 20-39. Import the THERM file into the WINDOW Divider Library.

10. Use the new divider in the calculation of the complete product values in the main screen of WINDOW.
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20. SPECIAL CASES 20.3 Dividers

20.3.4. Door Caming

When modeling glazing options with caming, which are treated in a similar fashion to dividers, the NFRC
default caming can be used. The flat caming (H-Bar) shall be used as the default shape. Brass conductivity
and emissivity can be used as the default material.

PROFILE o o M
T'”ﬁ“'” " A RS

i 1IN

1B 00t

WL o [T 0 R 0| BRUSHED NICKEL
H-ROUND — T

X —
[l U
FILL SCALE .
Iy '\k_"\ L
i g

*H-FLAT
(REFERENCE 030B03)

D1 BeACk ICkeL

#NOTE: FOR CRYSTAL DIAMONDS LITES, H-FLAT BRASS
CAMING 1S DESIGNATED BY A "=1A" IN THE PARTE,

Figure 20-40. Standardized Caming Drawing

Decorative caming between two pieces of glass is an exception to the rules for linking frame cavities to
glazing cavities. This type of caming is only modeled if the distance between the exterior sides of the caming
and the inside surface of the glazing system are less than 3 mm. Therefore, even for contoured caming shapes,
a simplifying assumption is made that the 5 mm rule is not applied. The space between the caming edge and
the glass are modeled as frame cavities, and the boundary of that cavity extends to the top and bottom of the
caming component. See the following examples for detailed descriptions.

In THERM:

In this example, which represents an intermediate pane in an IG unit with caming, it is easier to start by
drawing the polgyons that represent the divider, and then placing the glazing systems relative to those

polygons.
1. Set the Cross Section Type to “Vertical Divider”.

2. Draw the caming polygons.

WINDOW 7 User Manual March 2019 20-39



20.3 Dividers 20. SPECIAL CASES

3. Insert the first glazing system (in this case the top glazing system which is a triple glazed unit made in
WINDOW) for the divider, with the following settings:
=  Set the Locator in the appropriate location for where the glazing system will start
=  Orientation = Up
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass =0
= Spacer height =0
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
= Glazing System Height: 150 mm (6.0 inches)
= Draw spacer = Not checked

Step 2: Insert
the upper
glazing
system

Step 1: Draw
<+— caming

polygons

Figure 20-41. Draw the caming polygons and insert the upper glazing system
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20. SPECIAL CASES 20.3 Dividers

4. Insert the second glazing system, with the following settings, and click the “Add as additional glazing
system” radio button upon insert.
=  Set the Locator in the appropriate location for where the glazing system will start
*  Orientation = Down
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass =0
= Spacer height =0
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
= Glazing System Height: 150 mm (6.0 inches)
= Draw spacer = Not checked

Figure 20-42. Insert the lower glazing system
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20.3 Dividers 20. SPECIAL CASES

5. From the Options menu, select Preferences, then click on the Drawing Options tab and check “Allow
editing of IG polygons” so that the glazing system geometry can be modified.

6. For both the upper and lower glazing systems, move the points of the center glass layer into the caming,
as showin in the figure below.

For both the upper and
lower glazing systems,
move the points of the
center layer into the
caming polygons.

Figure 20-43. Move the points of the middle layer of the upper and lower glazing systems into the caming.
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7. For either the upper or lower glazing system, move the points of the outer layers to meet the other
glazing system, to enclose the IG.

Figure 20-44. Move the points of either the outside layers of either
the upper or lower glazing system to meet the other glazing system, to enclose the IG
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8. If the IG Unit is air-filled, then fill the cavities with NFRC Frame Cavity 100, assign the normal boundary
conditions, and simulate as usual. If the IG unit if gas-filled, follow the procedures for gas filling a
divider.

Because internal dividers are only modeled if the gap between the edge of the divider and the glass
surface is less than 3 mm, the 5 mm rule for linking glazing cavities and frame cavities does not need to
be applied to internal dividers. The frame cavity starts at the top and the bottom of the divider
component.

Figure 20-45. Fill the cavities with Frame Cavity NFRC 100
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20.4 Storm Windows

Storm windows present a modeling problem different from most insulated glass (IG) units, because the
spacing between the IG unit and the storm window is usually quite large, as shown in the figure below. As
with all other product modeling, all relevant cross sections (head, sill, jambs, meeting rails and dividers) must
be modeled in THERM.

N

/.

Figure 20-46. Product with an interior storm window.

20.4.1. Modeling Steps

The following steps can be used to model storm windows. These steps are discussed in more detail in the
following sections.

If the product is NOT a single or double hung (i.e., it is a casement, fixed, picture, transom, awning, etc), do
the following:

In WINDOW:

Create a three-layer glazing system with the correct spacing between each of the glass layers in
WINDOW.

In THERM

Draw the frame components for the product in THERM.

Import the glazing system into THERM
Edge of Glass Dimension = 63.5 mm (2.5 inch)
Glazing System Height = 150 mm (6.0 inch).

Fill the air cavity below the glazing system and use the Library/Create Link feature to link that air cavity
to the glazing cavity.

Assign the boundary conditions

Exterior Boundary Condition = Use existing BC from library, select “NFRC 100-2010 Exterior”, and
assign the SHGC Exterior U-factor tag to the exterior frame components

Interior Boundary Condition = Use “convection plus enclosure radiation” for Glazing System, use
appropriate “convection only” frame boundary condition for the frame components.

Simulate the problem
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If the product IS a hung or sliding window (i.e., a vertical or horizontal slider), where there will be a different
gap width between the glazing system and the storm window for different frame profiles, do the following:

In WINDOW:
® Before starting the program, open the W6.INI file and add the following line (if it does not already exist):
® FrameToleranceGlazingSystemThickness=5

Note: it is all one word, no spaces, and it can go anywhere in the INI file. If this line already exists, but
has some other value other than “5”, change the value to “5”. This represents the percentage tolerance
between the frame and glazing system thickness. Setting it to “5” makes the thickness tolerance checking
500%, which should disable the WINDOW thickness tolerance checking, and therefore allowing the
program to perform a calculation with glazing systems of different thicknesses.

Location of Wé.ini file: The location of the W7.ini file will depend on your operating system.

C:\ Users\ Public\ LBNL\ Settings

®  Create the two glazing systems with the actual thicknesses between the glazing system and the storm
window, which will fit into the frame profiles that will be modeled in THERM.

In THERM
®  Draw the frame components for the product in THERM.

® Import the glazing systems with the actual gap widths into the appropriate frame profiles with the
following settings:
Edge of Glass Dimension = 63.5 mm (2.5 inch)
Glazing System Height = 150 mm (6.0 inch).

= Fill any air cavity between the bottom of the glazing system and the top of the frame profile as necessary,
and use the Library/Create Link feature to link that air cavity to the glazing cavity.

®  Assign the boundary conditions
Exterior Boundary Condition = Use existing BC from library, select “NFRC 100-2010 Exterior”, and
assign the SHGC Exterior U-factor tag to the exterior frame components
Interior Boundary Condition = Use “convection plus enclosure radiation” for Glazing System, use
appropriate “convection only” frame boundary condition for the frame components.

®  Simulate each model.

In WINDOW:

® Import the THERM frame profiles that have the correct geometry for the glazing systems into the Frame
Library.

® Inthe Window Library, create the window, referencing the matching frames and glazing systems,
including the meeting rail (you cannot “match” the glazing system thicknesses in the meeting rail, so just
reference it).

® (Calculate the overall product values from this combination of components.
® C(Close the program, open the W7.ini file, and do the following:

® Delete the line FrameToleranceGlazingSystemThickness=5

Or

“,

®  Putasemicolon “;” in front of it which keeps it in the file, but makes it a comment instead of a
command. This way it will be there the next time you need to use it.
; FrameToleranceGlazingSystemThickness=5
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20.4.2. Storm Window Example

The following example problem, based on the product in Figure 20-46, is explained in detail in the following
discussion.

20.4.2.1. Create Glazing System in WINDOW:

1. Make a glazing system consisting of three layers of glass, with the dimensions of the glazing cavity
for the first gap, and the correct dimension from the glass to the storm window for the second gap.

£ W6 - Glazing System Library (C:\Program Files' L BNL' WINDOWG 3 StormWindow.mdb} i ] 5]
File Edit Libraries Record Tools Miew Help
DSH| s R2@|E(E: > |[B - ®p: O% 7% 2%
— Glazing System Library -
List |
Calz [F9) | D n;IS Name;IStolm ‘wiindow
Mew ﬂLayers:IB ﬂ TiIt:I 90 " IG Height:l 1000 mm
E nwironmmental ]
Cory | e [NFRC 100-2010 =l Gwidk] 1000 mm
Delete | Comment:' ] ) 3
Save | Owerall thickness:l?ZBd-’i mm Mode:l
Report | [ o] Narme [Mode| Thick [Fiip| Tsol | Rsolt [ Rsoi2 | Tuis [ Ruist [Rvis2| Ti [ E1 | E2 [ Cord |
j Glazz 1 »» 102 CLEAR_3.DAT a0 [Jjo834 0075 0076 0893 0083 0092 0000 0840 0.840 0900
Gap1 »r 1 Air 127 I
j Glass 2 »v 102 CLEAR_3.DAT 30 [Jj0834 0075 0075 0893 0083 0083 0000 0840 0.840 0900
Gap 2 ¥ 1 Air 508 [
j Glazz 3 »» 102 CLEAR_3.DAT a0 [Jjo834 0075 0075 0893 0083 0092 0000 0840 0.840 0900
«| | »
Center of Glass Results | Temperature Data | Optical Datal AngularDataI Color Propertiesl
Ufactar sSC SHGC Fel Ht. Gain Tvis Keff Gap 1 Keff Gap 2 Keff
wiima-K, Wwimz W dmeK WK e
0.7864 0.E242 511 07415 01723 0.0633 0.2783 w
For Help, press Fi Mode: MFR.C E MUM |SCRL 4

Figure 20-47. Make a triple glazed glazing system with a large gap width between the IG and the storm window.
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20. SPECIAL CASES

20.4.2.2. Calculate U-factor in THERM

The steps for importing the glazing system into THERM are explained in more detail below.

1. Draw the required frame cross sections (such as head, sill, jambs, meeting rails, and dividers)

2. From the File/Properties menu, select the appropriate Cross Section Type, such as “Sill”, “Head”,
“Jamb", and so forth.

3. Import the glazing system with the correct storm window cavity dimensions (created in WINDOW), in

this case the glazing system with the 2" gap.
Edge of Glass Dimension = 63.5 mm (2.5 inch)
Glazing System Height = 150 mm (6.0 inch).
Exterior Boundary Condition = Use existing BC from library, select “NFRC 100-2010 Exterior”
Interior Boundary Condition = Use convection plus enclosure radiation for glazing system, and
appropriate “convection only” boundary condition for the interior frame components.

,!E‘ THERM 6.3 - [Stormwindow-sill.thm]
n'ﬁ'E\Ie Edit View Draw Libraries Options Calculation Window Help

DRSS BElLos i(aFLqad 2o FrUu %

Step 2:
Insert Glazing
System from
WINDOWS5

Step 1:
Draw frame
cross section

_ x
1D M ame
Glazing System I 9 Storm Window j
Ucenter |1.76 W m2-K, NFFC CM. |
Thickness |?2.B44 mm
Shading lavers: Mone
Cloze
WINDOW Glazing System Libray————————————
C:\Program Files\LBMLYWINDOWES Browse |
Window B D atabase

Insert Glazing System

Orientation I Up A l

ing system width IW mm
feheight [1000 |
i

Spacer height [12.5
Edge of Glazz Dimengion |B3.5 il

Glazing syztem height IF mrn
Site line to shade edgelﬂ T

I Use nominal glass thickness

I Use CR Model for window Glaging Systems

— Gap Propertie:
% Default ™ Custom Gapl‘l 'l
KeffID. OB327C W
Width|12.? i
— Spacer
I Diraw spacer
™ Single spacer for multipls glazings
M aterial IFibergIass [PE Resin) j

Cancel |

Step 3:
Set Glazing System
properties:

= Edge of Glass
Dimension = 63.5
mm (2.5”)

= Glazing system
height = 150 mm
(6.0”)

=  Exterior Boundary
Condition = NFRC
100-2010 Exterior

= Interior Boundary
Condition = Use
convection plus
enclosure radiation

— Default Boundary Condition

% Use U-factar values
" Use SHGC values

E=terior B oundary Condition Inkerior Boundary Condition
IUse existing BC from library [zelect below] j IUse convection plus enclosure radiation j
K1 |NFRC 100-2010 Extericr |
[xy8.403,2146 |t cy12171,4749  [len13.065 [Step0.394 [inches |
Ready
Figure 20-48. Insert the glazing system.
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20.4 Storm Windows

4. If necessary (as in this example because there is a gap between the bottom of the glazing cavity and the
frame), create a separate polygon and use the Library > Create Link feature to link the properties to the 2”
glazing cavity. In the example below, the width of the inner gap is 50.800 mm, and therefore is greater
than 5 mm, so the smaller cavity can be linked to the larger cavity. See Section 6.4.4 for details about

linking cavities to glazing cavities.

4B, THERM 6.3 - [Stormuwindow-sillthm] —|al x|
r=§1 File Edit View Draw b Options  Calculation Window Help ;lilil
==y | Q‘ ‘ |5 O  SetMaterial F4 F & u | e HSturmwinduwsill:Storm YWindow Cavity 2 j
Set Boundary Condition F5 j
Material Library Shift-F4
Boundary Condition Library Shift-F5
Gas Library Shift-F6
Select Material/Boundary Condition
Glazing Systems F&
UFactor Names
SR Cavity width = 25.695 mm
Step 2: / Beca_use itis greater than 5
Click on the mm, it can pe linked to the
Libraries/Create Link glazing cavity.
menu choice. The
cursor will become an
eyedropper. Click the L »
eyedropper on the - |
glazing system cavity,
which is the material the Step 1:
first polygon will be Fill the space below the
linked to. glazing system cavity with any
material using the Fill Tool.
Click on the polygon to select
it.
1.1 1 lLI

Fiqure 20-49. If needed, create a material link between the glazing system cavity.
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20.4 Storm Windows

20. SPECIAL CASES

5. Generate the Boundary Cond

itions by pressing the BC toolbar button. The figure below shows the

boundary conditions for one storm window cross section. Make sure that the interior boundary
conditions have the Radiation Model set to “ AutoEnclosure”.

BC=Adiabatic
U-factor tag = None

r

[

1

1

150 mm
(6.0”)
glazing
system
height

BC=NFRC 100-2010 Exterior
U-factor tag = None

»

BC= <glazing system> Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

<—

63.5
2.5

N

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

Edge of

BC= <glazing system> Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

mm

)

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=Adiabatic

1

U-factor tag = None

Figure 20-50. Define the boundary conditions.
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6. Simulate the problem and save the file.

S EEEE. 3 35.0

Figure 20-51. Simulate the file.
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20.4.3. Storm Window Meeting Rails

In the case of a meeting rail with a storm window, if the the space between the storm panel and the primary
sash is > 5 mm, that space is linked to the glazing system cavity with the highest Keff (effective conductivity)
value. See Chapter 6 for the frame cavity / glazing cavity linking rules for sealed and unsealed units.

Unsealed storm panel

— 5 mm rule for linking Sealed IG, so 5 mm rule
cavities applies for linking cavities is NOT
\ { applied to the cavities

AL

around the spacer
\I_H

Throat of this cavity is <5
mm, so it is modeled as a
frame cavity and not linked
to the glazing system
cavity.

Glazing
Options

V

Unsealed storm panel Sealed IG, so 5
— 5 mm rule for linking mm rule for linking
cavities applies cavities is NOT

applied to the
cavities around the

spacer Link the cavity between the storm panel

and the primary sash, which has a
throat of 25mm where it connects to the
bottom glazing cavity, to the glazing
system cavity with the highest Keff, ie,
the bottom cavity with a Keff = 0.508

Figure 20-52. Link the cavity between the storm panel and the primary sash, which is > 5 mm,
to the glazing system with the highest Keff value.

20-52 March 2019 WINDOW 7 User Manual



20. SPECIAL CASES 20.4 Storm Windows

20.4.4. Steps for Storm Window Condensation Resistance Calculation

The Condensation Resistance model is only appropriate for horizontal frame components such as Head and
Sill elements - THERM will not calculate the Condensation Resistance for a file with the Cross Section Type
set to “Jamb” or “Vertical Meeting Rail”.

There are two methods for calculating the Condensation Resistance information in THERM, which will be
used in WINDOW to calculate the total Condensation Resistance of the product:

*  Check the “Use CR Model for Window Glazing System” checkbox when importing a glazing system

OR

* In the Options menu, Preferences choice, THERM File Options tab, check the “Use CR Model for
Glazing Systems”, as shown in the figure below.
B x|

Preferences | Drrawing Options I
Simulation Thern File Optians | Snap Settings

Mezh Contral

Quad Tiee Mesh Parameter IE

[¥ Run Error Estimator

I aximum % Error Energy Norm I'ID %
M awirnurn |berations |3

¥ Lze CR Model for Glazing Spsterns

Figure 20-53. In Options/Preferences/Therm File Options, check the “Use CR Model for Glazing Systems” checkbox.

When the CR model has been “turned on”, red boundary conditions will appear inside the glazing system,
and the following steps should be taken to simulate the file:

1. Check the emissivities of these boundary conditions. They should be the following:

* Emissivity of the surrounding surface, such as 0.84 for standard glass, 0.90 for painted metal and
most other frame materials, 0.20 for mill finish metal, and so forth.

* 1.0 for the adiabatic (open end) of the glazing cavity.

2. Simulate the model. The program will calculate both U-factor results and the Condensation
Resistance results if the CR model is checked.

3. Import the results into the WINDOW Frame Library and use the file to create the whole product in
the Window Library as applicable.
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Emissivity = 1.0
Side = Open

Emissivity = glass layer emissivity
Side = Left

Boundary conditions are

drawn inside the glazing

system cavity when the CR

calculation is “turned on”. Emissivity = glass layer emissivity
Side = Right

Emissivity = emissivity of adjacent
material
Side = Adiabatic

Figure 20-54. Red boundary conditions will appear inside the glazing system when the Condensation Resistance option
is turned on. Check the emissivities of each boundary condition.
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20.4 Storm Windows

20.4.4.3. Calculate the Total Product Values in WINDOW

The following discussion explains how to model the whole product values for the storm window in

WINDOW.
Import the THERM files into the WINDOW Frame Library.
i Frame Library {C:\Program Files\LBNL\ WINDOW63', StormWindow.mdb) -3l x|
File Edit Libraries Record Tools View Help
DeEs=R[E][E: ««rv|(Bael; 07 %28
= = Frame Library [C:4Program FilestLBML\WWIRMDODWENS tormiwindow. mdb) =
Detailed View |
Update Frame Edge Edge Glazing
_l 2 em SawEe | TR Uvalue Uwvalue | Comelation | Thickness Fid Hbs Oty
Mew | wim2 | wimzk rom rom
ooy 12 Stomwindow-sil.thm Them Sl 0.439 1915 N 72 B30 030
— 19 Stomwindow-jamb.thm Therm  Jamb 0.452 1930 N/ 726 B3.0 0.30

Delete 0.440 1917 | WA

zm Starmwindow-head.thrm

| Head

_Them

Ui

r—Find
D

A

Advanced...

(]

3 records found.
Irmport
E xport

Beport

ildd

Frint

For Help, press F1

=
Mode: NFRC [S1 | [wum [SCRL

Figure 20-55. Import the storm window THERM files.

In the WINDOW Window Library, construct the storm window from the THERM files and the glazing

system previously defined, and calculate the total product values.

i1 window Library {C:\Program Files',LBNL, WINDOWEG3', StormWindow.mdb)
File Edit Libraries Record Tools Yiew Help

=101

DESEH| BB EE: carm|[@ €0: O#7 (% 2N
List o#ls =]
Calc (F3] Mame [Storm window

tode I MFRLC -
Type I Fixed [picture) - ﬂ

Width | 1200 mm
Height 1800 mm

Areal 1.800 m2
Tilk I 30

Environmental Conditions
INFHE]DDQD‘ID 'l

Hew
LCapy

Delete

Save

Beport

T

Dividers

Dizplay mode:

I Marmal X l

— Total Window R esul: - - —
| Click on a component to display characteristics below

U-factor I T WAmZ-E

-
Frame

SHGC I ?

l— Detail.. Name | Stormwindow-sill.thm j il
T ! [} 18 Uedge | 1.915 wWiim2-K
L3 I ? M Source 2 Edge area | 0.0E3 m2
Utactar | 0.433 Wém2-K FFD E3.0
Area | 0.078 m2 Abs| 0300

4

For Help, press F1

|
Mode: MFRC  [ST [ [MUM

of

»
SCRL

Figure 20-56. Storm window created in the Window Library to obtain total product results.
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20.5 Skylights

This section discusses the modeling procedures for skylights, which are modeled in sections in a similar
manner to other products. In addition, in accordance with NFRC 100, skylights are modeled at a 20° slope
from horizontal.

20.5.1. Skylight Modeling Steps
The steps for modeling a skylight are as follows:
In WINDOW:

® Create the skylight glazing system in WINDOW:

= Set Tilt to “20” degrees
In THERM:

®  Draw the required frame cross sections in THERM, for example a head, sill, and jambs if they are all
different, untilted. Because the tilt of the jambs will be in the z-direction, which is not possible to display
in the two dimensional viewing of THERM, they will be drawn vertically and the gravity vector oriented
properly to reflect the tilt in the z-direction.

® Do not use the Condensation Resistance Model on any of the THERM skylight cross sections. WINDOW
will calculate the CR value based on the temperatures from the U-factor results. (Even if the THERM
cross sections are modeled with CR enabled, WINDOW will use the U-factor temperature results rather
than the CR temperature results when calculating the whole product CR value).

®  Set the Cross Section value in File/Properties as follows:
= For Sill: set Cross Section to “Sill”, Gravity Vector should face “Down”
® For Head: set Cross Section to “Head”, Gravity Vector should face “Down”
® For Jambs: set Cross Section to “Sill”, set Gravity Vector to “Right”

® The Frame Cavity height is not used by the program for the skylight cross sections, as long as the Types
are defined properly as shown above, so the default value of 1000 mm can be left unchanged.

® Insert the glazing system from WINDOW into the frame cross sections with the Glazing system height
field set to 150 mm (6.0 inches) and the Edge of Glass Dimension field set to 63.5 mm (2.5 inches). The
CR cavity height field can be set to any value (you can leave it set to the default of 1000 mm) because the
U-factor temperatures not the CR temperatures will be used in WINDOW to calculate the overall CR
value).

® Insert the Sill glazing system with orientation up
® Insert the Head glazing system with orientation down
® Insert the Jamb glazing system with orientation up
=  Assign the boundary conditions. Interior Boundary conditions have the following settings:
= Radiation Model set to “ AutoEnclosure”
® Frame Boundary Conditions: set to the appropriate “Interior (20 tilt) ...” choices
®  Tilt the cross section 20 degrees from horizontal:

= For a Sill or Head, rotate the entire model 70 degrees clockwise
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=  For Jambs, do not rotate the model at all

® Simulate the skylight cross sections and save them.

View the U-factor for the cross section, and make sure the “Projected in Glass Plane” is selected from the

Projection pulldown list, as shown in the figure below. This will ensure that the projection will be correct

for the tilted cross section.

U-Factors x|
L-factar delta T Length
2O [ mm Ruaotation
SHGC Exterior [35302  [38.0 [138411 | 700 [Projected in Glass Plane < |
Frame [49540  [33.0 [440342 | 700 [Projected in Glass Plane < |
Edge RN EE T |g25 | 700 Projected in Glass Plane [

# Emor Energy Norm I 4 45% Export | Ok I

Figure 20-57. Make sure the “Projected in Glass Plane” projection option is selected for the tilted cross section.

There is a circumstance where THERM will not calculate the total frame length correctly, and it is
necessary to enter a “Custom Frame Length” into the U-factor dialog box above. It occurs when a section
of an adiabatic boundary “overlaps” a boundary with a U-factor tag in the projected dimension over

which the length is being calculated.

Import the components into the WINDOW Frame Library (and Divider Library if appropriate)

Construct the whole product in the WINDOW Window Library to get the overall product results.
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20.5.2. Skylight Mounting Details

There are two ways that skylights can be mounted into a roof system, either flush-mounted (also called inset-
mounted) or curb-mounted. The figures below show these two different mounting styles. Each mounting
style has a slightly different definition of the adiabatic boundary condition, and each will have a different
projected frame length. The rules for modeling can be found in NFRC 100 and the NFRC Technical
Interpretations. To model curb mounted skylights, if the projected frame height is zero, define a Frame U-
factor Surface Tag 0.25 mm (0.01 inches) up the interior of the glass, which will result in a non-zero frame
height.

Adiabatic boundaries 25.4 mm
(no heat loss) (1 inch)

< > «—>

Frame Frame

Height ) Height

T < Rough Opening > T

Surround panel — not Surround panel — not
modeled in THERM modeled in THERM

Figure 20-58. A flush-mounted (or inset-mounted) skylight.

Adiabatic boundaries
(no heat loss)

< Rough Opening

\4

Figure 20-59. A curb-mounted skylight.
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20.5.3. Example Flush Mounted Skylight Problem

This example assumes a flush-mounted skylight.

In WINDOW:
1.

Glazing System Library: Make a glazing system with a tilt of 20° off horizontal. In this example, the

glazing system is called Skylight Double Glz and is made up of generic glass layers.

i window Library {C:'Program Files',LBNL', WINDOW63',Skylight.mdb)
File Edit Libraries

Record Tools Yiew Help

=10l

DS 4B & Ez: n«r n|B- €n: OH 7

— Glazing System Library
List

| v

Calc F9]

i

D #2 Mamme: | Skylight Double Glz
#Layers:|2 ﬂ TiIt:I 207 |G Height] 1000 mm

Etviranmental

Hew

4

Cowy | e = |[NFRC 100-2010 =l Gwidk] 1000 mm
Delete | Comment: I 1 2
Save | Overall thickness:hB.SQE M Mode: Iﬁ
Report | [ | o] Name [Mode] Thick |Fiig] Tsol [ Risall | Rsol2 [ Tvis | Rwist [ Rvis2| Ti | E1 | E2 [ Cond |
-] Glass1 b 102 CLEAR_3DAT # 30 [J|oss 0075 0075 0893 0083 0083 0000 0840 0840 1.000
Gap1 1 Air
-|  Glass2 »b 102 CLEAR_3DAT # 30 [J|oss 0075 0075 0893 0083 0083 0000 0840 0840 1.000

Center of Glazz Resultz | Temperature D ata I Optical Data I Angular Data | Color Properties |

Ufactar 5C SHGE Rel Ht. Gain Tuis K.eff
W ma-K Wi ima W -
3.2284 0.6734 0.7650 578 0.8143 0.0729

Far Help, press F1

=
Mods: FRC [ST[ um [

Figure 20-60. Make new glazing system in the Glazing System Library with Tilt = 20 degrees.

2. Save the file: Make sure to save the glazing system (Record menu, Save choice.).
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In THERM, for Sill:

1. Draw the appropriate cross sections for the Sill.

THERM 6.3 - [SL-NoGlazing. THM] =]
‘.';ﬁ‘FiIe Edit ‘Yiew | Draw Libraries Options Calculstion  \Window Help -|ﬁ'|1|
DSE & [ Fobaen P2 Lo a9 [ F e % ]

Rectangle F3
B
Boundary Conditions F10

Fill toid
Insett: Point Shift+FE
Delete Paink Del
Edit Points
Move Polygon F11
Tape Measure F&
Set Drawing Scale  Shift+F3
Set Origin Shift-+F7 Step 1

Click on the Draw/Locator Step 2
Repeat mode Shift F2 p "

menu (or press Shift F2) To position the Locator,
Locator Shift+F2 .

click on the lower left

Fiip r hand corner of the space
Rotate ' where the glazing system
Clear Bad Paints will be placed

25.4 mm
+ (1 inch)

N | o

[z, -140.8,216.9 |d,dy 109.2,-39.2 llen 16,1 [step 10,0 fom | Y
Sets Locator For copying and importing Glazing Systems |Si|| | MUM 2

Figure 20-61. Position the locator so that the first glazing section can be inserted.
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2. Insert the glazing system for the Sill, with the following settings:
® Orientation = Up
=  Cavity height = 1000 mm
= Sight line to bottom of glass = measure this value with the tape measure or get from dimensioned
drawings
® Spacer height = measure this value with the tape measure or get from dimensioned drawings
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
® Draw spacer = not checked

=10l x|
B, Fle Edt view Draw |Libraries Options Calculation Window Help =&
JD@E§|||_L St Material F4 |Bc|g[[r_:tu|y:|| E
Set Boundary Condition F5 —
Material Library Shift-F4 Step 1. ibraries/Glazi i
Boundary Condition Library shift-F5 Go to Libraries/G azing
Gas Library shift-F& Systems
Select Material/Eoundary Condition
Glazing 5 &
LFactar Mames
x|
1D Mame
Glazing System | 2 Skylight Double Glz |
aL 2 +—Step 2:
ayers -
¥ I Select the glazing system
Usenter 323 Wwim2K NFRC Ch. | created in WINDOW /Step_4: .
Thickness [16.996  mm A .Glazmg system is
x| inserted
DrientationILIp 'l
Cancel |
Glazing spstem width I‘I 5] mm i
CR cavity height I‘IDDD i Step 3: Step 5:
Sightliveto battom o lass [36.771— mm nsert the Skylight glazing system with Add the spacer.
Spacerheight [11535  mm  the following settings:
Edge nfGIassDimensinnlEBE Mmoo e Orientation = Up
Glazing system heightI‘IED mm ° CR cavity helght =1000 mm
Site line ta shade edgelﬂ mm o Slght line to bottom of glass =
measured value

e Spacer height = measured value
e Edge of Glass Dimension = 63.5
mm (2.5 inches)

Glazing System Height = 150 mm

™ Use nominal glass thickness

™ Use CR Model for Window Glazing Syst
o

— Gap Propertie X
@ Defaut [ Custom  Gap m (60 InChes)
kil  Use CR Model for Window
width[108 Glazing System = not checked -
S . Draw_spacer = not checkgq | ;l_l
I Draw spacer e Exterior Boundary Condition = : A
™ Single spacer for multiple glazings “NFRC 100-2010 Exterior” il | ,_ W A
Material |Fiberglass (PE Resin) =] Interior Boundary Condition =
“Use convection plus enclosure
— Default Boundary Conditions radiation”
& Uze U-factor valies
7 Uze SHEC values
Exterior Boundary Condition———————— [~ Interior Boundary Condition
IUse existing BC from library [zelect below] j IUse convection plus enclosure radiation j
| NFRC 100-2010 Exterior |

Figure 20-62. Insert the glazing system.
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* Note: If using the Multiple Glazing Options feature of THERM, set up the multiple glazing options
before tilting the profile, so that all the Boundary Conditions become defined automatically for the
glazing options by THERM. Then tilt the cross-section.

3. Assign Boundary Conditions and U-factor tags: Click on the Boundary Conditions (BC) toolbar button
and correct any problems encountered with the geometry (see Section 6.5.3, "Voids, Overlaps, and Bad

Points" in this manual).

4. Tilt the cross section to be 20 degrees off the horizontal plane. For this example sill cross section, click on
the Draw menu, Rotate/Degree choice, and enter 70 degrees Clockwise.

THERM 6.3 - [SL-GlazingSpacer.THM] =] |
JE Fie Edt View [Drow Libraries Options Calculation Window  Help —181 x|
Dl G| Povan i QA9 F e %
[ Rectange F3 :I
Boundary Conditions F10
Fill voic
Insert Point Shift4Re: - —
Deletz Foint Del
Edit Foints THERM - [SL-GlazingSpacer.THM] =1o) x|
Mave Palygon F11 JB Ele Edt View Draw Lbraries Options Calculstion Window Help —l&] x|
Tapetesue  F8 DEES E Lo i i Lald so% | Ffeu|x|
Set Drawing Scale  Shift+F8 |
Set Crighn Shift+F7
<
Repeat mode
Locator shift+F2

Fli

Left a0°
Right 90°

Clear Bad Poinks

Degrees |70 ﬂ

@ Clockwise

" Counterclackwise

® |

I |

%,y -65.7,237.9 dx,dy 164.3,-18.3 llen 165.3 [step 10.0 [wm | A

has been changed to sill [ oMz 41 | L'LI
[xy238.4,-126.58  [dx,dy182.7,-192.5  [enze5.4 [step 100 |mm | Vi
Ready [l [ [ o
Ready il I |

Figure 20-63. Rotate the sill cross section AFTER assigning Boundary Conditions.
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BC= NFRC 100-2010 Exterior

U-factor tag = None 150 mm

(6.0")

glass height BC= Adiabatic

U-factor tag = None

63.5 mm
(2.57)
edge-of-glass

BC= NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC= <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC= <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Adiabatic
U-factor tag = NonV

Figure 20-64. Boundary condition and U-factor tag settings for skylight Sill example.

BC= Interior (20 tilt) <frame type> Frame (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

6. Check the Gravity Vector for the Sill cross section (View/Gravity Arrow), which should point g
down.
=== |

7. Simulate the file.
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8. Click on the Show U-factors button to view the U-factors dialog box. Make sure that the projection is set
to “Projected in Glass Plane” which will allow the program to calculate the correct projected frame

dimensions with a tilted cross section.

wractors x|
Ll -factor delta T Length
w2k C mm R otation
Frame [47604  [380 [+30003" [200 | Prajected in Glass Plane |~ |
SHGE Extericr [5.1097  [39.0 |485854  |200 [ Projected in Glass Plane |~ |
Edge | 3507 [3a0 |25 Jzop | Projected in Glass Plane |~ |

% Error Energy Morm I E.33%

| Select Projected in Glass

Plane from the pulldown
list to replace Projected Y
for Frame, Edge and
SHGC Exterior

Fiqure 20-65. Select the Projected in Glass Plane for the projected frame dimension calculation.
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In THERM, for Head:

1. Create the cross section for the Head, set the Cross Section Type to “Head”, and import the glazing
system facing Down (in order to get the Gravity Vector pointing in the proper direction).

2. Assign the Boundary Conditions as shown in the figure below.

3. Tilt the Head cross section so that it is 20 degrees off horizontal (click on the Draw menu, Rotate/Degree
choice, and enter 70 degrees Clockwise).

4. Check the Gravity Vector (View/Gravity Arrow), which should be pointed down.

BC= NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC= NFRC 100-2010 Exterior
U-factor tag = None

63.5 mm (2.5”)
edge-of-glass

150 mm
(6.0”)
glass height

BC= Adiabatic
U-factor tag = None

BC= <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Adiabatic

U-factor tag = None . . .
BC= <glazing system name> U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

BC= Interior (20 tilt) <frame type> Frame (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

Fiqure 20-66. Boundary condition and U-factor tag settings for skylight Head example.

5. Simulate the file.
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6. Click on the Show U-factors button to view the U-factors dialog box. Make sure that the projection is set
to “Projected in Glass Plane” which will allow the program to calculate the correct projected frame
dimensions with a tilted cross section.

UFactors x|

L-factor delta T Length

W Am2-K, C i Ratation
Frame [47955  [2a0 |430001 200 | Proiected in Glass Plane x|
SHGC Exterior |5.1 473 |39.U |48.5353 |2E|.E| IF'miected in Glazs Flane j
Edge j |3.552?f |39.U |53.5 |2E|.E| IF'miected it Glasz Flane j

% Errar Energy Marm I FRCTEA Export |

Figure 20-67. Select the Projected in Glass Plane for the projected frame dimension calculation.

In THERM, for Jamb:

1. Create the cross-section for the Jamb. The steps are similar to modeling the head and sill, except for the
following:
» Jambs are modeled in the vertical direction .
= The Cross Section Type is set to “Sill” (because the dominant direction of gravity is not vertical

as it is with a normal jamb) ===

* The glazing system is oriented “Up”
* The gravity vector is set by hand to “Right”

2. Simulate the file.
Because the cross section is not rotated, the projection in the U-factor dialog box can be set to either

“Projected Y” or “Projected in Glass Plane”; both settings will result in the same answer.
uractors X

L-factor delta T Length
W Am2-K, C mrn Rotation

Frame [48282  [230 |430002 900 | Proiected in Glass Plane x|
SHGC Esterior |5.1 535 |39.U |48.5353 IQU.U IF'miected it Glasz Flane j
Edge x| [35485 380 |B35 ] | Proiected in Glass Plane 7|

% Error EnEI'g_l,l Marm IW EHDDI[ | J‘

Figure 20-68. The projection can be set to either “Projected Y” or “Projected in Glass Plane”; both will result in the
same answer.
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BC=Adiabatic
U-factor tag = None

BC=NFRC 100-20

[
»

150 mm
(6 inch)
glazing
system
height

10 Exterior

U-factor tag 5 None

BC=NFRC 100-2010 Exterior
U-factor tag = SGHC Exterior

63.5 mm
(2.5 inch)
Edge-of-
glass

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

<«

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

1
BC = Interior (20 tilt) <frame type> Frame
(convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

|
BC=Adiabatic
U-factor tag = None

Figure 20-69. Boundary condition and U-factor tag settings for skylight jamb example.
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In WINDOW, Calculate the Total Product U-factor:

1. Inthe WINDOW Frame Library, import the THERM files for the Head, Sill, Jamb and any other needed
cross sections that were modeled.

Detailed Yiew

Frame Libramy [C: 4] sershPublic\LBMLSWIND OWESS kylight. mdb]

Update IO

Copy

Mame

Frame
|Jvwalue

M2,
| 4795
4784

Type

Source

Theim | Head
Therm LSl

Delete 3

il

Find

o ]

1

Advanced...

I

3 records found,
Impart
Export
Repart

Print

i

4780

Therm /' sil

Jamb has cross section type = Sill (see
Jamb description above.

Edge

Uwalue | Comelation | Thickness Pid Abs
WAz i mm
3553 | N/& 169 | 430 | o3 |
3.661 MHAA 16.9 430 030
3.661 A, 16.3 430 0.0

Edge

Glazing

Figure 20-70. Import the skylight THERM files into the WINDOW Frame Library.

2. Construct the whole skylight in the WINDOW Window Library by using the THERM files for the frame
components and the glazing system for the center of glass. Make sure that Type = Skylight and Tilt = 20

File Edit Libraries Record Tools View Help

Total Window Results

= & B @ El: M4 » M |B= @0: O# 7 % 7K
List 1D # |1 hd
Calc (F9) Mame |Skylight - 3rm Generic
Maode |MFRC hd
New
Tope | Skylight ] |
Lopy
width | 1200 mm
Delste Height | 1200 mom
Save Area | 1440 m2
Repart Tilt 20
Errviranmerital Conditions
™ Dividers [NFRC 100-2010 |
Dividers
Dizplay mode:
Maormnal hd

Click on a component ta display characteristics below

U-factor | 35062 W mz-f

Frame
— Detail.. Narre [SL.THM =] »|
W | Wiy o[ 2 Uedge | 2553 wimzk
= ’—38 m Source ’—2 Edge area ’W me
Ufactor | 4.760 Wim2-K PFD 430
Area lﬁ me Abs ’W

Figure 20-71. Create the whole skylight in the Window Library.

20.5.4. Domed Skylights / Glass Block
The following describes the steps for simulating a domed skylight or glass block product to obtain the total

product U-factor.
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1) Determine the glazing components conductance, Cs, per ASTM C1363.
2) Calculate the effective conductivity (to 3 significant figures) in Btu/h/ft/°F by the following formula:

Keffglass = Cs*t/12,

Where:
Cs = Conductance of glass as determined per ASTM C1363 test
T = thickness of sample in inches
12 = conversion factor from conductance to conductivity

(Btu-in/hr/ft2/°F to Btu/h/ft/°F)

3) Make a new a glass layer in the Glass Library, and set the conductance to the calculated Keffglass
value.
a. Enter the thickness of the sample
b. If the sample is glass, enter 0.84 for the emissivity of the front and back surfaces
c. If the sample is not glass, then the emissivity of the material shall be determined per the
applicable ASTM standard.
d. The solar, visible, and Tir spectral data values shall not be used and therefore the default
values shown do not need to be modified.
4) Build the glazing system to be used in the THERM model in the Glazing System Library
5) Import the glazing system into the applicable THERM model.

Glass Block Example

. The Cs value from the ASTM C1363 test = 0.635 Btu/hr-ft2-°F. The glass =1.008" thick.
2. Keffglass=0.635 * 1.008 / 12 = 0.0533 Btu/hr-ft-°F = 0.092 W/m-K
3. In the Glass Library, make a new record, and set the Conducivity to 0.092 W/m-K. Set the front and
back emissivity to 0.84.
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4.

i Window Library (C:\Program Files',LBNL\WINDOWG3'Skylight.mdb) -3l x|

File Edit Libraries Record Tools Yiew Help

DSH| $BB & E: «ar B ¢0: O# 7% 28

Glass Library

List
= o #: [20000 Thickness:| 256 mm
Dptics 5

Mame: IGIass Block

i}
ww Product Mame: I

C n
e Manufacturer: |Genenc

Delete — Solar
Trans, Front [Teoll | 0834

Trans, Back [T =ol2) 0.834
Reflect., Front (Rzoll] | 0.075
Reflect . Back [R=al2] | 0.07

Save

Pl e

ol

— Wisible
Trans, Front [Twig] | 0.899
Tranz, Back [Twis2) | 0,899

Fieflect., Front (Rwis1): | 0.083

Reflect.. Back [Rwviz2) | 0.083
~IR
Trans [Tir). I 0.000
Emis.. Front (Emis1)| 0.840
Emis., Back (Emis2] [ 0.840
Conductivity: | 0.092 '/ Aok
S —
Comment: I” Diffusing
For Help, press F1 Mode: MFRC E LM S

Fiqure 20-72. Create a new record in the Glass Library for the Glass Block tested value.

In the Glazing System library, create a record for, in this example, a glass block glazing system using

the new glass layer created in the Glass Library, and calculate the properties.

i1 Window Library (C:'Program Files',LBNL\ WINDOW63'Skylight.mdb) 1Ol =|
File Edit Libraries Record Tools View Help
DEEH| BB S E: > M[B eN: O# 7% 28
— Glazing System Library =
List |
Calc [F9) | I} n;|3 Name;IGIass Block 25 mm
Hew tlLayers:|1 il TiIt:I an * G Height:l 1000 mm
Erwironmental |
Copy | Eonditions:lNFHEmD'zmu j IG Wfidth:| 1000 mm
Delate | Comment: I 1
Save | Owerall thickness:|25.803 mm b ode: I'?
Report | [ o] Mame [Made] Thick [Fii| Tsol | Rsolt | Rsolz | Tvis [ Rvis1 [Rvis2 | Ti [ E1 | E2 | Cond
j Glazz 1 »» 20000 Glass Block 266 [Jjo834 0075 0075 0899 0083 0083 0000 0840 0840 0092
1 | »
Certer of Glass Results | Temperature Data | Optical Data | Angular Data ColorF‘ropertiesl
Ufactor 8C SHGC Fel. Ht. Gain Twis Keff
W2k Wim2 ik
22250 1.0018 0.8715 E49 0.8952 WA —
=]
For Help, press F1 Mode: MFRC E ML 4

Figure 20-73. Create a new record in the Glazing System Library using the Glass Block layer.
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5. Import the glazing system into the applicable THERM model and simulate the product.

6. Calculate the total product U-factor. WINDOW should be able to calculate this value but if not, then
use a spreadsheet to obtain the area-weighted U-factor.

20.5.5. Sloped Glazing Systems with Large Gaps:

WINDOW can now calculate the Center-of-Glass correctly for gaps widths greater than 30 mm. Therefore,
there are no special steps required for this situation - model it as you would any other sloped skylight.

WINDOW 7 User Manual March 2019 20-71



20.6 Doors 20. SPECIAL CASES

20.6 Doors

Swinging entry doors are modeled differently than window products because there are more opaque sections
to be modeled in THERM. The procedures for modeling doors are included in NFRC 100 and that document
should be reviewed in detail before modeling any entry door systems.

NFRC has defined ten regions within a door that need to be modeled. These regions include:

"  Frame Area

= Lite Frame Area

= Divider area

= Edge-of-divider area
= Edge-of-Lite Area

= Center-of-lite area

"  Door Core Area

=  Panel Area

= Edge-of-Panel Area

NFRC 100 contains several figures which illustrate the location of the door sections to be modeled in THERM.

When modeling glazing options with caming, the NFRC default caming can be used. See the section on
Dividers in this chapter for information about modeling caming inside an IG.

A spreadsheet must be used to do the door area-weighting from the THERM files, because the current version
of WINDOW does not area-weight doors. In THERM, the U-factor Surface Tags can have any name and as
many U-factor Surface Tags can be defined as are needed to accurately describe the model. (See Section 6.2.4,
"Define U-factor Surface Tags in the THERM User's Manual), so define as many U-factor Surface Tags as
needed and name them descriptively.

SHGC CalculationWhen calculating the SHGC for the opaque components of a door, using the ISO 15099
equation for frames (see formula for SHGC; below), using an hou: value of 30 W/m?2-°C.

U
SHGC, =g - ——1—
surf L,

A

out

Boundary Conditions for Steel Skin Doors

The following boundary conditions (BC) shall be applied when modeling doors containing a steel skin with
either a non-metal or wood edge or steel edge. The appropriate BC shall be applied to applicable individual
sections.

Door section material Boundary Condition
Non-metal / wood edge Wood / Vinyl
Steel edge Thermally-Improved
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20.7 Spacers

20.7.1. Overview

THERM has the capability to model spacers in great detail, so that modeling of spacer effective conductivity
is no longer needed. Spacer models can be easily reshaped in THERM, and the program's cut and paste
feature allows spacers to be copied into each cross section as needed. A library of spacer models can be
produced for each spacer type. A sample spacer, spacer.thm, is included on the THERM installation CD.

 THERM - [Spacer.thm] |- (O] x]
%Eile Edit ‘iew Draw Libraries Options Calculation ‘window Help _|ﬁ'|i|
DEH&G Lod [ m]r-aQ 0% FEU K| B

=

4 r ;l_l
[ 0.525,1.990 |y 0.136.-0.004 [len 0136 [Step 0.500 [inches | i
Ready HUM 2

Figure 20-74. Spacer.thm sample file.
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20.7.2. Linking Glazing Cavity properties (imported from WINDOW) for Open Spacers

The properties of a glazing cavity can be linked to another polygon in order to properly model spacers that
are open to the glazing system cavity.

To Link the properties of two materials, follow these steps:
= Select the polygon that is to linked to another polygon
=  Select the Libraries/Create Link menu choice.

= The cursor will become an Eye Dropper. Click the Eye Dropper cursor in the polygon to be linked
to. The material properties of the first polygon are not linked to the material properties of the
second polygon.

When using the multiple glazing calculation option, THERM will automatically use the glazing system cavity
properties for each glazing option for the linked polygon.

=islx|
I Fie Edt View Draw [ Libraries Options Calculstion Window Help =lElx|
DS E S B sethstensl R4 B | # & U | % |[Frame cavity NFRC 100 =]
[  SetBoundary Condition FS I j
g;::::‘r’;“z;rr\;\tiun Library :::IE:; Step 3
Gas Lbrary ShFt-Fs The cursor will become an Eye
Select Material/Boundary Condion Dropper. Click the Eye Dropper
Glezna Syters % in the polygon you want to link to,
in this example, the large glazing
Tenorali cavity, labeled “2” in this
example.
Step 2:
Select the Libraries/Create The material properties of
Link menu choice. polygon “1” are now linked to the
material properties of polygon
“2”, so in this example, the
polygon below the glazing cavity
(1) will have the same material
properties as the glazing cavity
2). g\
2
Step 1:

Select the polygon
(labeled “1” in this
example) that is to
be linked to
another polygon.

l

Fiqure 20-75. Link the open spacer cavity to the glazing system cavity using the Library/Create Link feature .
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Another example of an “open” spacer is shown below. For sealed glazing systems (such as an IG) the 5 mm
rule for linking frame cavities and glazing cavities does not apply. So in the example below, the frame cavity
inside the spacer as well as the two small cavities on either side of it, all of which are connected to the glazing
cavity, are linked to the glazing cavity even though the connection (throat) to the glazing cavity is less than 5
mm.

For sealed IG units, the 5 mm rule is
not applied to frame cavities that touch
the glazing cavity,

So in this example, all the frame
cavities that touch the glazing cavity
are linked to it, even if their throats are
less than 5 mm.

Figure 20-76. Because the “throat” between the spacer opening and the glazing system cavity is <5 mm,
the two cavities are not linked.
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20.8 Non Continuous Thermal Bridge Elements

Bolts, skip and debridge thermal break, including partially de-bridged thermal break material, and thermally
slotted cross section shall be included in the model using the concept of isothermal planes. The isothermal
planes methodology calculates an effective conductivity of the bridging material based on area weighting the
sections of the product with and without thermal bridging material based on the bridging material spacing
dimensions. This method is also valid for other regularly spaced thermal bridges such as skip-and-debridged
systems.

The effect on the performance of a curtain wall system due to bolts is explained in detail in an ASHRAE
paper published in 1998 entitled “The Significance of Bolts in the Thermal Performance of Curtain-Wall Frames for
Glazed Facades”, by Brent Griffith, Elizabeth Finlayson, Mehrangiz Yazdanian and Dariush Arasteh.

The THERM model to be simulated for the final result is one in which the actual materials of the thermal
bridging elements are replaced with a user-defined material having an effective conductivity which
represents the area-weighted value that combines the bridging and non-bridging elements.

Figure 20-77 below illustrates an example of a curtain wall system which would require that the thermal
bridging elements, in this case the bolts, be modeled using the isothermal planes method.

Thermal bridging

material depth Cross section A through
thermal bridging material
(bolt)

Cross section B
without thermal
bridging material
(bolt)

I Bolt Head Size

Bolt spacing

1G

Figure 20-77. Example of a curtain wall system with regqularly spaced bolts which act as thermal bridges.
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20.8.3. Modeling Steps

The steps for constructing the final THERM model to be simulated are the following:

1.
2.

Draw the THERM model without the thermal bridging material.
Determine the conductivities of the materials that the thermal bridging material replaces.
*  Conductivities of materials can be obtained from the THERM Material Library

*  Conductivities of air-filled cavities (such as frame cavities) are assumed to be 0.024 W/m-K (or 0.014
Btu/hr-ft-°F).

Using a cross-section that contains the non-thermal bridging material, measure the depths of each
element of the non-thermal bridging material that will have a different thermal conductivity in the non-
bridging cross section.

Use the conductivities of the non-thermal bridging materials and depths of the non-thermal bridging
materials in Equation 2 below to determine the Resistance (R) for each non-thermal bridging element.

Sum the resistances (Rt) and divide by the total depth of the non-thermal bridging elements to obtain Kn,
as shown in Equation 3, to calculate the conductivity of the non-thermal bridging elements

Calculate the fraction of thermal and non-thermal bridging material along the length of the fagcade using
Equations 4 and 5.

Calculate the final effective conductivity value for the thermal bridging elements using Equation 1.

In THERM, define a new material with the Keff value derived in Step 7, and assign it to the cross section
polygons that represent the thermal bridging elements.

Simulate the model.

WINDOW 7 User Manual March 2019 20-77



20.8 Non Continuous Thermal Bridge Elements 20. SPECIAL CASES

20.8.4. Equations

Calculate the effective conductivity of thermal bridging elements (e.g., bolts, screws, etc.)

Keff= Fb*Kb + Fn*Kn Equation 1
where
Fb = Fraction of the Length which contains the thermal bridging elements (see equation 4 below)
Fn = the fraction of the Length which contains non-thermal bridging elements(see equation 5
below)
Kb = conductivity of the thermal bridging elements
Kn = conductivity of the non-thermal-bridging elements

(from the sum of the resistances, Rt, of individual elements from Equation 2 below)
Assume a default value of 0.024 W/m-K for air cavities.

This methodology should be applied with the following caveats:

= If less than 1% (to obtain percentage, multiply fraction by a 100) of the Length is made of thermal
bridging elements (such as stainless steel), i.e., Fb < 0.01, do not model the thermal bridging elements.

= If between 1% and 5% of the Length is made of thermal bridging elements (0.01 <= Fb <= 0.05) and if
the conductivity of the thermal bridging elements is more than 10 times the conductivity of the
thermal break, model the thermal bridging elements using the keff calculated in Equation 1.

= If more than 5% of the length is made of thermal bridging elements (Fb > 0.05), model the thermal
bridging elements using the keff calculated in Equation 1.

Calculate the total resistance of the non-thermal bridging elements, Rt, by summing individual
resistances (non-thermal bridging element conductivity) for each non-thermal bridging element using the
formula:

Rt=%(D / k) Equation 2
Where:

Rt = Sum of the thermal resistances of the individual non-thermal bridging material. Units: m?2 - K/W
(SI), or hr £t2 °F/Btu (IP)

D = Depth of the individual non-thermal bridging elements that will be substituted by the calculated
effective conductivity. Units: m (SI), or ft (IP), or (in) (alternate IP)k = conductivity of the individual
non-thermal bridging elements that will be substituted. Units: W/m K (SI), or Btu/hr in °F (IP), or
Btu in/hr ft2 °F (alternate IP)

Therefore:

Kn=Dt/Rt Equation 3
Where:

Dt = Total depth, which is the sum of the depths of the individual non-thermal bridging elements
Calculate the fraction of thermal bridging material to non thermal bridging material as follows:

Fb=Wb / Sb  (%Fb=Fb 100) Equation 4

Fn=1-Fb Equation 5
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Where:
Wb = Bridging material width
Sb = Bridging material spacing

20.8.5. Example 1: Bolts in Curtain Wall
Note: This example is only presented in SI units and is not translated into IP units.

The following figures show two cross sections of the curtain wall in Figure 20-78. Figure 20-80 represents the
cross section of the curtain wall where the bolt occurs (screw threads should be averaged and not drawn
explicitly), and Figure 20-79 represents the cross section of the curtain wall where the bolt does not occur. The
geometry of the cross-section in Figure 20-80 would be used for the final THERM run, and the conductivity of
the materials used to define the bolt would be changed to the value derived from the methodology explained
in this section. The geometry in Figure 20-79 is drawn only to obtain the conductivity values for calculating
the conductivity of this “averaged” material.

Figure 20-78. THERM cross section where the bolt occurs (curtain wall bolt.thm).
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Figure 20-79 shows the conductivity values for the four materials that must be obtained for the calculation.
Material 1 and 4 are air cavities, and the conductivity is assumed to be 0.024 W/m-K.

ki = Air cavity ko = Aluminum ks = Vinyl ks = Air cavity
=0.024 W/m-K =160 W/m-K =0.12 W/m-K =0.024 W/m-K

Figure 20-79. Materials in the non-bridging material cross section for which conductivities must be obtained.

!

dl =0.00392m d2 =0.003175m 43 =0.00586m

d4 =0.01411m

Figure 20-80 shows the depths of each of the thermal bridging elements that are used in the Keff calculation.
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20.8 Non Continuous Thermal Bridge Elements

Fiqure 20-80. Material depths for the thermal bridging materials.

Table 20-1 shows the conductivity and depth values used to calculate the R for each non-thermal bridging
element using Equation 2.

Table 20-1
Cross Material Conductivity | Depth R
Jection WmK] | (m) [m2K/
Element
W]
1 Air cavity (default value) 0.024 0.00392 0.16333
2 Aluminum 160 0.003175 | 0.0000198
(conductivity from THERM Material Library)
3 Vinyl 0.12 0.00586 0.049
(conductivity from THERM Material Library)
4 Air cavity (default value) 0.024 0.01411 0.587917
Total 0.02706 0.800103

Calculate Rt as follows:

Re

D

= (d/K)
= (di/ka) + (dao/ka) + (da/ks) + (da/ks)

= (0.00392 / 0.024) + (0.003175 / 160) + (0.00586 / 0.12) + (0.01411 / 0.024)

= 0.800103 m2K/W

= 0.00392 m + 0.003175 m + 0.00586 m + 0.01411 m

= 0.02706 m

Calculate the conductivities as follows:

Kn

Kb

= Di/R¢

= 0.02706 / 0.800103

= 0.033821 W/m K

= 14.3 W/m K (stainless steel)

Calculate the fraction of bolt to no bolt as follows:

Wb

Sb

Fb

Fn

= Bolt head width

= 11.1 mm

= Bolt spacing 12"

= 304.8 mm

= Wb / Sb

= 11.1 mm / 304.8 mm

= 0.036 (%Fb=0.036 100 = 3.6%)
= 1-Fb

= 1- 0.036

= 0.964
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Calculate the new Keff, which will be used in THERM as follows:

Keff = Fb*Kb + Fn*Kn
Keff = (0.036 * 14.3)+(0.964 * 0.033827)
= 0.55 W/m K

In THERM, create a new material in the Material Library with this Keff. In the THERM cross section, the bolt
material should be changed from Stainless Steel to this new material. The resulting cross section is a 2-D
thermal equivalent of the cross section with and without the thermal bridging material.

Material with
Keff = 0.55 W/mK

Figure 20-81. Final THERM model with boundary conditions defined.
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20.8.6. Example 2: Thermally slotted cross-section

— = 0.3750
le—— 3.625

{0434oo= _-| Slot i

¥ [ [ 1 [ 1 [ 1 01000
H } 0520

0.1090
I 1 ] 1 £
0.3400J = 77

Figure 20-82. DXF for thermally slotted cross section.

Step |
Skip =0.009525 m (0.375 in)
Slot (Air) =0.092075 m (3.625 in)
Interval =0.092075 m (3.625 in) + 0.009525 m (0.375 in)
= 0.1016 m (4 1in)
Fb =0.009525 m/ 0.1016 m
=0.094
Fn =1-Fb
=1-0.094
=0.906
Percent of thermal bridge = (Fb)*100
=0.094 * 100
=9.4%

Because the thermal bridge is 9.4% of the length of the facade, the skip-and-debridge needs to be calculated
using the isothermal plane procedure. Note: The rest of the example will be in SI units only, with no IP unit
translation

Kb =160 W/m-K (conductivity of skipped debridge, in this case Aluminum)
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Rt =" (Depth/ conductivity)
=Dad/kq

(0.0086 m/0.024W/m-K)

0.35833 m2-K/W

where Depth is length of thermal bridge in a direction of heat flow, and the air is assumed to have the

conductivity of 0.024 W/m-K

Kn = total depth/Rt
=0.0086m/ 0.35833 W/m-K
=0.024W/m-K

Keff  =Fb*Kb +Fn*Kn

=0.094*160 W/m-K + 0.906* 0.024W /m-K

=15.062 W/m-K

To convert to IP:

Keff =15.062W/m-K*0.57782
= 8.703 Btu/hr-ft-°F

or in alternative IP units,

Keff  =15.062*0.57782* 12 in/ft
=104.436 Btu-in/hr-ft>-°F
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Step-2
Replace the strip of air-aluminum-air with new keff material of 15.078 W/m-K

Thermal-debridged Apply keff for each skip and slot row
Keff 8.918 W/m-K (air / aluminum / air)
(61.854 Btu-in/hr-ft-deg F) Keff = 15.0617 W/m-K

Figure 20-83. New Keff assigned to each skip and debridged row.

Step 3
Define the Boundary condition and run the model to calculate the U-factor for frame and edge-of-glass.
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20.8.7. Example 3: Skip-and-debridge:

17433

FRAME HETIGHT

19H-__

a—y
=

- Srale 120
0.0508 m (2

P.OSS

!

.5%*1“-#.5

scale 1: 2

Note: the skip trapezoid shall be treated as a rectangle equal to the total length of the base of the
trapezoid.

Figure 20-84. Drawings for Example 3 Skip and Debridge.
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STEP 1

Skip = 0.0508 m (2 in)

Debridge (Air) = 0.4318 m (17 in)

Interval = 0.508 m (2 in) + 0.4318m (17 in) = 0.4826 m (19 in)

Note: The rest of the example will be in SI units only, with no IP unit translation

Original file with skipped debridge New file with skipped debridge

area set to material with
Keff = 16.869 W/m-K

Figure 20-85. Original THERM model and new model with new Keff for skipped debridge area.

Fb =0.0508 m/ 0.4826 m =0.1053

Fn 1-Fb
1- 0.1053 = 0.8947

%Fb = (Fb) ‘100
=(0.1053) -100
=10.53% (Skip-and-debridge needs to be calculated using Isothermal plane procedure).

Kb =160 W/m-K (conductivity of skipped debridge, in this case aluminum)
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Rt =Y Length/ conductivity
= (0.00635 m/0.024 W/m-K)
=0.2646 m2-K/W

The length is the length of material in a direction of heat flow i.e. 0.25” as shown in the figure above. (The air
effective conductivity calculated using THERM)

Kn = length/Rt
=0.00635m/0.2646 m2-K/W
=0.024 W/m-K

Fb*Kb +Fn*Kn
0.1053*160 W/ m-K + 0.8947*0.024 W/m-K
=16.869 W/m-K

Keff

To convert to IP:

Keff = 16.869 * 0.57782 = 9.747 Btu/hr-ft-F (or in alternative IP Units: 116.97 Btu-in/hr-ft2-F)
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20.9 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

A few things to be aware of:

= Review the drawings carefully for non-continuous elements. These systems tend to have many such
elements including shear blocks, installation clips and spacers at the bolts.

»  Gite built modeling is partially depend¥: widthent on the installation of the product. Make sure that the
drawings show the installation.

= Site built products are typically multiple lite systems where the intermediate vertical and horizontal
frame members repeat in some pattern.

20.9.1. Curtain Walls, Window Walls, and Sloped Glazing

A curtain wall and window wall is a building wall carrying no super-imposed vertical load. A curtain/window
wall system will typically be exterior to the building framework and will typically bypass the building floors.

Curtain walls, window walls, and sloped glazed wall systems can be simulated as two lites with one vertical
mullion. See the introduction to this section for the specific members of curtain walls, window walls, and sloped
glazed wall systems that are to be modeled. If the intermediate vertical and horizontal members were simulated
full width or height for the jambs, head and sill, then the total area of the frame as simulated would be significantly
larger than actual frames, so some members (depending on whether it is a curtain wall, window wall or sloped
glazing) can be simulated as 2 the full height ( for head and sill) or width (for jambs). The vertical mullion is
generally simulated full width.

Modeling Procedures:

*  Curtain Walls: See the modeling steps in the following section.

1
4 Intermediate vertical frames > i
: L |
g S
1 I 1
1 1
' Modeled as '
' Head, but ¥2 : i
1 [ Modeledas —p height ' Inte_rme iate
' | Mullion, full ! [horizontal
|| width Modeled as ! frames
i Jamb, but ¥2 >
: width '
' Modeled as '
| 4—Jamb, but Modeled as Sill, ]
i but % hTight i
] ]
: v [ v
B T SRR A -
1 1
1 1
1 1
1 1
' '

Fiqure 20-86. Curtain Wall Modeling Method

=  Window Walls: For window walls, the standard head and sill members are modeled, and therefore the
steps for simulation are identical to that of a normal window cross-section.
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1
] T
1 1
1 1

- ! ! -
] ]
| A |
| | i
1 1
' Modeled as '
! Head, full :
1 [ Modeledas —3p height '
v | Mullion, full '
1| width Modeled as )
| Jamb, but %2 > i
' width '
' Modeled as '
' 4—Jamb, but %2 Modeled as Sill, ]
| width full heigl’ut .
] ]
! v !
- ! ! -

[] []
1 1
1 1
] ]
] ]

Figure 20-87. Window Wall Modeling Method

* Sloped Glazed Wall System: If the product to be simulated is a sloped glazed wall system, then the
modeling steps are identical to a curtain wall or window wall, except that the cross-section is to be sloped
20 degrees (see skylight section for instruction on sloping products).

20.9.2. Curtain Wall Modeling Procedure

54— Intermediate > i
! vertical frames !
: T i
\ |
\ 1
i Modeled as Head, '
] but ¥z height ' i
' Modeled as Ly g | Lnotﬁ;rgﬁgf te
' | Mullion, full width : frames
i Modeled as Jamb, __| i
! but %2 width )
\ 1
| 4—odeled as Jamb, Modeled as Sill, !
! 2 but % he|ight :
: v i v
R L e o e o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e = L - -
| |
\ 1
! |
: |

Fiqure 20-88. Curtain wall simulation model (represented by dotted lines) for rating,
where the framing members are modeled at half their width.
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T

Modeled as Head,

full height
Modeled as e

Mullion, full width

Modeled as Jamb, _|

full width >
Modeled as .
— . Modeled as Sill,
Jamb, full width full heigT
v

I I
Figure 20-89. Curtain wall simulation model (represented by dotted lines) to match testing.
Steps in Modeling Curtain Walls for Rating Simulation
In WINDOW:
*  Create glazing systems in WINDOW as usual, with Tilt set to “90".
In THERM:

* Draw the cross sections for curtain walls in the same manner as any other model in THERM - it will
be a model similar to a meeting rail.

The following discussion lists the steps for making cross sections for intermediate horizontal and vertical
frames. In the example, the horizontal frame and vertical frame are the same so only one drawing will be
needed.
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Figure 20-90. Curtain Wall Mullion Cross Section (mull.thm)
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20. SPECIAL CASES 20.9 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

Modeling the Intermediate Vertical Mullion:

Using the dimensioned drawings or a DXF file, create the cross section for the frame portion of the vertical
mullion. The figure below shows a THERM cross section of the frame portion of the vertical mullion.

Make sure that the section is oriented correctly with the glazing oriented up and down.

= If bolts are present make sure to model them as non-continuous thermal bridging elements if needed.
(see Section 20.8).

= Pay particular attention to the aluminum finish in order to assign the correct materials to the
drawing. (In the figure below, where the arrows point to Aluminum)

bolt

Aluminum

Figure 20-91. Mullion frame cross section without glass (Mull_noglass.thm)

This vertical cross section will be used for the vertical intermediate (mullion) and for the jambs. The jamb
model it is necessary to determine and mark the %2 width point between the sightlines. The easiest way to do
this is to make temporary reference rectangles as follows:
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Determine Frame Midpoints

In order to model the “half-width” frame dimensions for the rating simulation, it is necessary to determine
the mid-point of the frame, which is most easily done before the glazing systems are inserted.

= Draw a rectangle from the sightline (highest interior point) for both glazing systems, going horizontally
in both directions, so that each rectangle is larger than the horizontal dimension of the frame.

*  On both the right and left side of the frame draw a rectangle between the other two reference rectangles
and make sure it contacts the frame.

= Measure the exterior rectangle just created in the vertical dimension. The midpoint of the frame is half of
this dimension.

=  For both the right and left sides of the frame cross section, select the vertical frame component and insert
a point on the frame at the midpoint dimension.

Step 1 — Draw two “reference” rectangles
(top and bottom) from the sightline, larger
than the depth of the frame cross section

Sightline

Step 4 — Select the vertical frame Step :I -
components and insert a point at the Measure the
midpoint as measured in Step 3. vertical
rectangles and
This will define the midpoint of the frame determine the

for the “half-height” frame dimension for midpoint (half the
the rating simulation. vertical
dimension) of
each rectangle.

4

Step 2 — Draw two “reference” rectangles
(right and left) between the top and
bottom rectangles

Figure 20-92. Determine the frame mid-points ( mull_midpoint.thm)
Finish the cross section
= Delete the four “reference” rectangles.
= Insert the glazing and spacers as usual.
* In Therm File Properties (File/Properties), set the Cross Section Type to “Vertical Meeting Rail”.
* Assign the Boundary Conditions as follows:

= Interior Frame: For the mullion cross section, the entire frame width (not just half) is modeled, so all
the interior frame boundary condition elements are assigned a Boundary Condition of “<frame
type> Interior (Convection Only), and a U-factor Surface tag of “Frame”.
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20.9 Site Built fenestration products

(Curtain Walls, Window Walls and Sloped Glazing)

= Interior Glazing: Set the Boundary Conditions for each glazing system to “<glazing system> U-
factor Inside Film” and the U-factor Surface tag to “Edge” for the first 63.5 mm (2.5 inches) from the
sightline, and “None” for the remainder of the glazing system.

=  Exterior Frame: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “SHGC Exterior” for the exterior frame

= Exterior Glazing: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “None” for both exterior glazing systems.

Exterior

Mullion

Interior

150
(6.0

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None

\

mm
inches)

A

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

63.5 mm
(2.5 inches)

-

A

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

|

—

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = SHGC Exterior

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

T

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

Fiqure 20-93. Curtain Wall Mullion Boundary Conditions

(mull_boundary.thm)
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Modeling Curtain Wall Jambs:

In this example, the curtain wall jambs are modeled using the same drawing as the mullion. The boundary
conditions are adjusted to capture the heat flow of only half the width. Since the sections may be
asymmetrical, both the left and right portions of the mullion are required to be simulated as left and right
jambs.

For the Right Jamb:
= Copy the vertical mullion drawing with boundary conditions assigned .
* In Therm File Properties (File/ Properties), set the Cross Section Type to “Vertical Meeting Rail”.
* Do not change the Boundary Conditions but assign new U-factor Surface tags as follows:
* Interior Frame:
* from the midpoint to the top sightline set the U-factor Surface tag to “Frame”

* from midpoint to the bottom sightline and the entire bottom glass assign the U-factor Surface tag
to “None”.

* Interior Glazing System: for the first 63.5 mm of the top glazing system set the U-factor Surface
tag to “Edge”, and the remainder of the glazing system to “None”. For the entire bottom glass
assign the U-factor Surface tag to “None”.

*  Exterior Frame:
* from the midpoint to the top sightline assign the U-factor Surface tag to “SHGC Exterior”
* from midpoint to the bottom sightline assign the U-factor Surface tag to “None”.

*  Exterior Glazing System: set the U-factor Surface to “None”.
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Right Jamb
Exterior Interior
> -— ———
150 mm . . .
(6.0 inches) BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC = NFRC 10-20100 Exterior

Radiation Model = Blackbody

U-factor tag = None | '

63.5 mm BC = <glazing system> U-factor Inside Film
(2.5 inches) Radiation Model = AutoEnclosure
U-factor tag = Edge
l |
BC d? NFRC 1 dool'fmlo IlE(Ete(;ior / BC = Interior <frame type> (Convection only)
Radiation Model = Blackbody q Radiation Model = AutoEnclosure
U-factor tag = SHGC Exterior U-factor tag = Frame
BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
( U-factor tag = None

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None BC = <glazing system> U-factor Inside Film

- Radiation Model = AutoEnclosure
U-factor tag = None

v
:
A

Figure 20-94. Right Jamb Boundary conditions
(rightjamb_boundary.thm).
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For the Left Jamb:

=  The process is the same as the right jamb except that the Frame, edge and SHGC Exterior tags are
assigned to the bottom half of the drawing and the top half is assigned the tag of “none”

Left Jamb
Exterior Interior
> HH— ——
150 mm
(6.0 inches)
BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
BC = NFRC 100-2010 Exterior | §  Ufactortag=None
Radiation Model = Blackbody 63.5 mm
U-factor tag = None (2.5 inches)
BC = Interior <frame type> (Convection only)
( Radiation Model = AutoEnclosure

U-factor tag = None

]

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

v

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor tag = None

v
:
A

Figure 20-95. Left Jamb Boundary Conditions
(leftjamb_boundary.thm)

NOTE: the THERM File option “ Use CR Model for Window Glazing System” may be left checked since THERM will
not calculate Condensation resistance for a cross section Type tagged Vertical Meeting Rail or Jamb.
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Modeling the Intermediate Horizontal (as Head and Sill):

The horizontal frame cross section is drawn in exactly the same way as the intermediate vertical frame cross
section, including inserting the midpoint. For this example the horizontal and vertical frames are identical so
the same drawing is used. Assign boundary conditions in the usual way and then assign new boundary
condition U-Factor Surface tags as follows for the head and sill.

For the Head:
* Use the drawing for the intermediate horizontal.
* In Therm File Properties (File/Properties), set the Cross Section Type to “Head”.
=  Assign the Boundary Conditions as follows:
* Interior Frame:

= For the interior frame from the midpoint to the bottom sightline, set the Boundary
Condition to “<frame type> Interior (Convection Only), and the U-factor Surface tag to
“Frame”.

*  For the interior frame from midpoint to the fop sightline, set the Boundary Condition to
“<frame type> Interior (Convection Only), and the U-factor Surface tag to “None”.

* Interior Glazing: Set the Boundary Conditions for each glazing system of the bottom of the glass to
“<glazing system> U-factor Inside Film” and the U-factor Surface tag to “Edge” for the first 63.5 mm
(2.5 inches) from the sightline, and “None” for the remainder of the glazing system.

=  Exterior Frame:

*  For the exterior frame from the midpoint to the botfom sightline, set the
BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface tag to
“SHGC Exterior”.

*  For the exterior frame from the midpoint to the top sightline, set the BoundaryCondition
to “NFRC 100-2010 Exterior” and the U-factor Surface tag to “None”.

*  Exterior Glazing: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “None” for both exterior glazing systems.
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Head
Exterior Interior
> -—h ————
150 mm
(6.0 inches)

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC = NFRC 100-2010 Exterior | T
Radiation Model = Blackbody 63.5 mm
U-factor tag = None (2.5 inches)

BC = Interior <frame type> (Convection only)
l Radiation Model = AutoEnclosure
U-factor tag = None

“—

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

v

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor tag = None

v
:
A

Figure 20-96. Head Boundary Conditions
(head_boundary.thm)
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For the Sill:
* Use the drawing for the intermediate horizontal.
* In Therm File Properties (File/Properties), set the Cross Section Type to “Sill”.
=  Assign the Boundary Conditions as follows:
* Interior Frame:

= For the interior frame from the midpoint to the top sightline, set the Boundary Condition
to “<frame type> Interior (Convection Only), and the U-factor Surface tag to “Frame”.

*  For the interior frame from midpoint to the bottom sightline, set the Boundary Condition
to “<frame type> Interior (Convection Only), and the U-factor Surface tag to “None”.

= Interior Glazing: Set the Boundary Conditions for each glazing system of the top of the glass to
“<glazing system> U-factor Inside Film” and the U-factor Surface tag to “Edge” for the first 63.5 mm
(2.5 inches) from the sightline, and “None” for the remainder of the glazing system.

=  Exterior Frame:

*  For the exterior frame from the midpoint to the top sightline, set the BoundaryCondition
to “NFRC 100-2010 Exterior” and the U-factor Surface tag to “SHGC Exterior”.

* For the exterior frame from the midpoint to the bottom sightline, set the
BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface tag to
“None”.

*  Exterior Glazing: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “None” for both exterior glazing systems.
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Sill
Exterior Interior
> 4 <

150 mm _ . . .

(6.0 inches) BC = <.gla2|ng system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None

5 <
I |
63.5 mm BC = <glazing system> U-factor Inside Film

(2.5 inches) Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = NFRC 100|'§01|0 IIE(xterior / BC = Interior <frame type> (Convection only)
Radiation Mo_de = Blackbody { Radiation Model = AutoEnclosure
U-factor tag = SHGC Exterior U-factor tag = Frame

v

—]

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
( U-factor tag = None

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None BC = <glazing system> U-factor Inside Film

. Radiation Model = AutoEnclosure
U-factor tag = None

v
:
A

Figure 20-97. Sill Boundary conditions ( sill_boundary.thm)
It is a good idea at this point to verify the orientation and the direction of the gravity arrows of these sections.
In WINDOW:

Calculate these files and import into WINDOW. Use the files to create the whole product in the Window
Library as applicable.

20-102 March 2019 WINDOW 7 User Manual



20. SPECIAL CASES 20.10 Garage / Rolling Doors

20.10 Garage / Rolling Doors

Garage doors and rolling doors are modeled differently than window products because there are more
opaque sections to be modeled in THERM.

As with all other product modeling, all relevant cross sections must be modeled in THERM. Detailed
illustrations of sections, elevations and model details, as well as the area-weighting methodology for
calculating the whole product properties (based on THERM results from of each cross section) are defined in
NFRC 100. The information in this manual covers the specific modeling procedures for the THERM cross-
sections.

NFRC has defined nine regions within a door that need to be modeled. These regions include:
* Frame Area
* Lite Frame Area
* Divider area
= Edge-of-divider area
* Edge-of-Lite Area
= Center-of-lite area
* Door Core Area
* Panel Area
* Edge-of-Panel Area
NFRC 100 contains several figures which illustrate the location of the door sections to be modeled in THERM.
When modeling glazing options with caming, the NFRC default caming can be used.

A spreadsheet must be used to do the door area-weighting from the THERM files, because the current version
of WINDOW does not area-weight doors. In THERM, the U-factor Surface Tags can have any name and as
many U-factor Surface Tags can be defined as are needed to accurately describe the model.

20.10.1. Sectional Garage Door (Insulated and Non-Insulated)

The overall product U-factor is calculated based on the area weighted average of the U-factor of each
component of the door. The components used for area weighting a sectional garage door are:

* Top Rail

= Bottom Rail

= End Stile

*  Meeting Rail

= Door Panel Core
* [Edge-of-Lite

= Center-of-Lite

The U-factor of each component is calculated using two dimensional heat transfer software THERM. The
sectional garage doors with embossed or raised panels are not covered in this section. However, refer to the
entry door section for the principles of modeling embossed or raised panels which can then be applied to
sectional doors.
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The boundary condition details and other modeling assumptions used on the simulation models for door
components are discussed in the following sections.

20.10.1.1. Top Rail Model

A nominal 2 x 4 wood block is used in the Top Rail Model as shown in the figure below. The torsion spring
assembly, and any non-continuous hardware, shall not be included in this model. The boundary condition
(BC) type and U-factor tags used in the model are illustrated in the figure below.

THERM File Properties:
= Cross Section Type: Head

= Gravity Arrow: Down
Figure 20-98. Top Rail Model.

BC=Adiabatic

l U-factor tag = None ’/

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

Model the greater of
63.5 mm (2.5”) or into

—— 25.4 mm (1”) of core
material consistency,
from top edge of
wood framing
member

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

v
A

BC=Adiabatic
U-factor tag = None
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20.10 Garage / Rolling Doors

20.10.1.2. Bottom Rail Model

A nominal 2 x 6 wood block is used in the bottom rail model of the garage door. Refer to the figure below for
the boundary conditions and U-factor tag tags.

THERM File Properties:
= Cross-section Type: Sill

=  Gravity Arrow: Down

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

Height of weatherstrip

BC=Adiabatic

BC=Adiabatic

U-factor tag = None
|

l

P
<

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

Model the greater of 63.5 mm
(2.5”) or 25.4 mm (1”) of core
material consistency, from
bottom edge of wood framing
member.

U-factor tag = None

Figure 20-99. Bottom Rail Model.
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20.10.1.3. End Stile Model

A nominal 2 x 4 wood block is used in the End Stile Model. The projected frame dimension shall incorporate a
1” uniform section of the garage door panel. Any non-continuous hardware, such as rollers, shall not be
included in the model. The boundary condition type and the U-factor tag used on the End Stile model are
shown in the figure below.

THERM File Properties:
= Cross-section Type: Jamb
=  Gravity Arrow: Into the Screen

BC=Adiabatic
U-factor tag = None
|

| L

>

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure

BC=NFRC 100-2010 Exterior U-factor tag = Frame

U-factor tag = SHGC Exterior

Model the greater of
63.5 mm (2.5"), or
into 25.4 mm (17) of
core material
consistency, from
outside edge of wood
framing member

5

| BC=Adiabatic T\

U-factor tag = None

Figure 20-100. End Stile Model.
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20.10.1.4. Meeting Rail / Door Panel Core Model

The Meeting Rail Model is combined with the Door Panel Core Model, as shown in the figure on the
following page. The meeting rail model shall include 63.5 mm (2.5”) section of the each joining panel. The
projected dimension of the panel core section shall be equal to:

([Height of the Panel]-57) / 2
THERM File Properties:
* Cross-section Type: Horizontal Meeting Rail

*  Gravity Arrow: Down
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BC=Adiabatic
U-factor tag = None

l

P
<«

v

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Core

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

Py N

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

>\
Model the greater of

< 63.5 mm (2.5”), or into
25.4 mm (1”) of core
material consistency,
. from the meeting point
of the panels

A

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Core

g r:

BC=Adiabatic
U-factor tag = None

Figure 20-101. Meeting Rail and Door Panel Core Model.
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Modeling Assumptions:

20. SPECIAL CASES 20.10 Garage / Rolling Doors

20.10.1.5. Edge-of-Lite Model

The procedure for modeling edge-of-lite (edge-of-glazing) properties is the same procedure as for entry
doors. See the entry door procedure in this manual for detailed instructions for modeling these cross-sections.

Below is a sample THERM cross section for the Door Lite Sill.

BC = Adiabatic
U-Factor Surface tag = None

3

[ <
» <

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-Factor Surface tag = None

Cross Section = Sill
Gravity Arrow = Down

pE——
) BC = <glazing system> U-factor Inside Film
BC = NFRC 100-2010 Exterior Radiation Model = AutoEnclosure
Radiation Model = Blackbody U-Factor Surface tag = Edge

U-Factor Surface tag = None

BC = NFRC 100-2010 Exterior BC = Interior <frame type> (convection only)

Radiation Model = Blackbody Radiation Model = AutoEnclosure
U-Factor Surface tag = SHGC Exterior U-Factor Surface tag = Frame

4 | A

BC = Adiabatic

U-Factor Surface tag = None
Figure 20-102. Edge-of-Lite model for the garage door lite.
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20.10.2. Rolling Door

The overall product U-factor is calculated based on area weighted average of various component’s U-factor.
The components used for area weighting a rolling door are:

* TopRail
* Bottom Rail
*= End Stile
*  Door Core
The U-factor of each component is calculated using two dimensional heat transfer software THERM.

The boundary condition details and other modeling assumptions used on the simulation models for door
components are discussed in the following sections.
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20. SPECIAL CASES 20.10 Garage / Rolling Doors

20.10.2.1. Top Rail Model

A nominal 2 x 4 wood block is used in the Top Rail Model as shown in the figure below. The torsion spring
assembly, and any non-continuous hardware, shall not be included in this model. The boundary conditions
(BC) and U-factor tags used in the model are described in the figure below.

THERM File Properties:
= Cross-section Type: Head

=  Gravity Arrow: Down

BC = Adiabatic

| U-Factor Surface tag = None
—>

BC =Interior <frame type> (convection only)
Radiation Model = Blackbody
U-Factor Surface tag = Frame

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = SHGC Exterior

» &
> <«

T

BC = Adiabatic
U-Factor Surface tag = None

Figure 20-103. Top Rail Model for Rolling Door
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20.10.2.2. Bottom Rail Model

A nominal 2 x 6 wood block is used in the bottom rail model of the rolling door. The figure below illustrates
the boundary conditions and U-factor tags.

THERM File Properties:
= Cross-section Type: Sill

=  Gravity Arrow: Down

BC = Adiabatic
U-Factor Surface tag = None

K3

BC = NFRC 100-2010 Exterior

Radiation Model = Blackbody

U-Factor Surface tag = SHGC Exterior BC =Interior <frame type> (convection only)
Radiation Model = Blackbody

U-Factor Surface tag = Frame

—
T_ BC = Adiabatic 4T

U-Factor Surface tag = None

Figure 20-104. Bottom Rail Model for Rolling Door
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20.10.2.3. End Stile Model

A nominal 2 x 4 wood block is used in the Stile Model. The boundary condition type and the U-factor tag
used on Stile model are shown in the figure below

THERM File Properties:
= Cross-section Type: Jamb

=  Gravity Arrow: Into the Screen

BC = Adiabatic
U-Factor Surface tag = None

k!

> r—

Model the greater of
63.5 mm (2.5”), or into
25.4 mm (17) of core
BC = NFRC 100-2010 Exterior material consistency,
. from outside edge of
Radiation Model = Blackbody wood framing member
U-Factor Surface tag = SHGC Exterior ’

BC =Interior <frame type> (convection only)
Radiation Model = Blackbody
U-Factor Surface tag = Frame

—

| ______ BC = Adiabatic /T

U-Factor Surface tag = None

Figure 20-105. End Stile Model for Rolling Door
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20.10.2.4. Door Core Model

The Door Core Model shall include two full slats and two half slats at each end. The details of the section
where slats join shall be obtained from the manufacturer. The boundary conditions on door core model are
specified in the figure below.

THERM File Properties:
= Cross-section Type: Horizontal Meeting Rail

*  Gravity Arrow: Down
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BC = Adiabatic
U-Factor Surface tag = None

}

» = <&
L 1

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = SHGC Exterior

BC =Interior <frame type> (convection only)
Radiation Model = Blackbody
U-Factor Surface tag = Core

» i
<«

BC = Adiabatic
U-Factor Surface tag = None

Figure 20-106. Door Core Model for Rolling Door
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20.11. Creating a Laminate in Optics for NFRC

20.11.1. Overview

Optics can be used for the limited purpose of constructing laminates for NFRC certified simulations using the
following criteria:

Laminates cannot have embedded coatings, where embedded coatings are defined as a coating on a
substrate that touches an interlayer

Only NFRC glass layers with the NFRC approval indicator “#” can be used in these constructed
laminates

The glass layers can be tinted or coated as long as the coatings do not face the interlayer

The interlayers in Optics do not have a “#” on them and therefore, only interlayers from the
LBNL/NFRC “Approved Interlayer” list can be used (updated by LBNL with every IGDB release
and available on the WINDOW Knowledge Base website), which means the data for those interlayers
was submitted to the IGDB using the criteria specified in Section 1.2 of this document.

For NFRC verification of the laminate construction submitted by simulators:

Laminates constructed by simulators in Optics will not have a # next to them. The simulator shall
provide base properties for the complete laminate assembly, including solar transmittance (solar, T),
visible transmittance (photopic, T), solar reflectance front (solar, Rf), solar reflectance back (solar, Rb),
visible reflectance front (photopic, Rf), visible reflectance back (photopic, Rb), Emissivity front
(EmitF), Emissivity back (EmitB). These values are reported on the Optics screen when the laminate is
calculated, and also in the WINDOW Detailed Report from the Glazing System Library. This
requirement is satisfied by submitting a WINDOW “mdb” database file which includes this laminate.

An IA (or anyone else wanting to check the results) can recreate the laminate from the specified
layers and verify the calculated values

NFRC simulators shall assign numbers to the laminates starting with 30,000. The numbers do not
have to be unique between simulation laboratories or even between projects in the same laboratory.
These laminates are not stored in a central NFRC database.

The naming convention for the laminate should describe the layers used to construct the laminate,
using the IGDB Layer ID for glass layers and the interlayer name (from the Optics program) for the
interlayer. If a glass layer is flipped, add the “F” designator to the end of the layer number. The total
number of characters (not including extension, but including “/” separators in the name) cannot
exceed 45.

<glass layer ID><F if layer is flipped>/<interlayer name from Optics>/<glass layer ID><F if layer is
flipped>

For example:

102/030keepsafe/2026F
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20.11.2. Laminate Interlayer Data

Optics can accurately calculate the optical properties of laminates as long as the component layers with the
following characteristics (the records matching these characteristics can be found on the windows.lbl.gov
website in the WINDOW Knowledge Base under the NFRC section):

* Interlayers are measured with transparent glass with a solar transmittance Tsol > 0.820 and Tvis >
0.890. This ensures that a “constructed” laminate in Optics will always have a similar or lower
transmittance than the reference laminate which determines the interlayer properties

= No glass layers have coatings next to interlayers (embedded coatings).

* Substrate layers (the base glass to which the interlayers are applied) are measured separately from
the interlayers. This is the responsibility of the manufacturer submitting data to the IGDB, as
discussed below.

As discussed in the LBNL document which contains guidelines for submitting data to the IGDB, “an
interlayer is an adhesive layer used to join components in a laminate. The optical properties of laminate
layers cannot be measured directly. Instead they are calculated from the spectral properties of a ‘reference
laminate” which consists of the interlayer laminated between two glass layers of known optical properties. To
submit data for an interlayer, both the spectral optical properties of the reference laminate, and the glass
layers used in the reference laminate should be submitted.”

This means that in order for an interlayer to be added to the Optics “Interlayer” type, and therefore used in
making laminate constructions in Optics, the spectral data for a “reference” laminate which contains that
interlayer is submitted to the IGDB as follows:

Reference — s — —

laminate —

substrate layers > Interlayer

> <
Interlayer + Optics
algorithms

Spectral data is Spectral data is With these two sets of data, The interlayer
measured for a measured for the Optics can “back out” the appears in
laminate construction clear glass used optical properties of the Optics as an
made up of the as the substrate interlayer. That interlayer “Interlayer” type
interlayer layers in the then appears as a record in and can be used
sandwiched between previous the “Interlayer” type in to make other
two identical pieces laminate Optics, and can be used as laminates.
of clear glass (the measurement an interlayer in other
substrate layers) laminates “constructed” in

Optics

Figure 20-107. How Optics “deconstructs” measured data to obtain interlayer information.

Optics can do an accurate calculation for the interlayer properties from the reference laminate as long as the
substrate glass layers have a high solar and visible transmittance, hence the requirement of Tsol > 0.820 and
Tvis > 0.890. This ensures that laminates that are later created in Optics with this interlayer will almost
always have a lower solar and visible transmittance then the reference laminate.
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20.11.3. Constructing a Laminate in Optics

20.11.3.1. Building a New Laminate

When Optics starts, you can start building a laminate immediately by switching to the “‘Laminate’ tab and
adding layers (see “20.11.3.3. Add Layers to a Laminate”).

Glazing System

Layer:

Filename | | |

Figure 20-108. Click on the Laminate tab to start constructing a laminate.

If you have created a laminate already, but want to start over with an empty laminate:

* Make sure the ‘Laminate’ tab is selected

*  Choose menu option File|[New Laminate

*  You will be prompted to save the current laminate if one already exists
Note: if you created new layers and did not save the layers or did not save the laminate (which would save
any new layers), the new layers will be lost when you start a new laminate
20.11.3.2. Wavelength Sets

Use the NFRC default wavelength set, which is called “Optics”. This setting is shown on startup of the
program, and also can be viewed (and changed if necessary) from the menu option Tools|Select Wavelength
Set.

20.11.3.3. Add Layers to a Laminate

You can add monolithic, coated, and interlayer type layers to a laminate. There are a number of ‘rules’ for
building laminates:

1. The first and last layer in a laminate must be a non-interlayer type (e.g. monolithic or coated)

2. You can place as many interlayers as you like adjacent to each other, but you must separate rigid
non-interlayers with at least one interlayer.

3. For NFRC certified simulations, you can NOT place a coating next to an interlayer.
If you break rule 1 or 2, the operation will be cancelled.

Use the “Add Interlayer’ tab above the database to add interlayers. To add other layers, use the ‘Add Glazing’
tab. Only those database records with enough data to be loaded into a laminate will be shown in these views
- if you want to see all records in the database, including those which cannot be used in laminates, use the
‘View All tab. If you try to load an invalid layer into a laminate from the “View All’ view of the database, an
error message will be displayed.
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20.11.3.4. Add Glazings to a Laminate

You can add monolithic, coated, and interlayer type layers to a laminate as long as you follow the laminate-
building ‘rules’ (see “20.11.3.3. Add Layers to a Laminate” above).

To add layers from the current database to a laminate:

*  Select the first available (unoccupied) layer in the laminate by clicking on its layer button - if you
select an occupied layer, it will be replaced (see “20.11.3.8. Replace a Layer in a Laminate”)

Click on the “Layer Glazing System |L: _l_l

button”, in this case g #1 | |
#1, of an unoccupied ’
layer

Filename

zolar, T

|
|
zalar, Rf |
zolar, Rb |
photopic, T |
|

|

|

photopic, RF

photopic, Rb
EmitF
Emite |

Figure 20-109. Click on the #1 layer button to add the first glass layer.

»  Select the “Add glazing’ tab in the database

Add Glazing l Add Intetlayer ] Add Embedded Coating l Edit Laminate l Wigw Al l Schemnatic ]

Manalithic BROMZE_G.DAT | Generic Bronze ... |6 mm 114 5.7404 |Generic 101 #
lonolithic CLEAR _EDAT Generic Clear Gl... |6 mm 14" 5715 |Generic 103 #
lonolithic GRAY _JDAT Generic Grey Gl |3 mm double - 108" 31242 |Generic 104 #
lonolithic BROMZIE_3.DAT |Generic Bronze ...|3mm double - 15" 31242 |Generic 100 #

Figure 20-110. Select the glass layer from the Add Glazing tab.

*  Double-click on the layer in the database
or

* Using the mouse, drag the layer from the database over the layer button where you want to add the
layer and release the mouse button
or

*  Select the layer in the database, then choose the menu option Database|Add/Replace Layer
or

»  Select the layer in the database, then right-click to display the pop-up menu then choose Add/Replace
Layer

If you are replacing a layer, a dialog box will appear to confirm that you want to replace the existing layer.

Note: Select a layer in the database by clicking on it with the mouse, or by browsing to it by pressing the up
and down arrow.
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20.11.3.5. Add Interlayers
To add an interlayer to a laminate:
= Select the first available (unoccupied) layer by clicking on a layer button
= Select the “Add Interlayer” tab
*  Select the interlayer you want to add, and load it into the laminate (see “20.11.3.3. Add Layers to a

Laminate”)
Select the desired interlayer for the laminate
Click on the Add construction, double click the mouse, and that
Select the Layer Interlayer tab. interlayer will be added as the next layer in the
Button for the laminate
Interlayer l
Glazing System _Laminate | J | | Add Glszing Add Interlaysr | Add Embedded Costing | Edit Lbminats | View ll | Schematic
Lager: il | #2 | | Larmin. |
Filename |CLEAH | | |Ea|CLa Product name hanufacturer Nominal {mil)| Code Appearenee M aterial Referance
solar. T o834 | | [N Butacite®NCITD | DuPont 15 Clear PVE 15PYEE DUP
solar. R [oo7s | | [N/ Butacite® NCOT0 |DuPont a0 Clear PVE 30PYEE DUP
solar. Aib Jo.075 | | [N, Butacite®@NC10 |DuPort £0 Clear PVE EOPYEE DUP
photopic, T [ngag | [ N Butacite® 0637 |DuPont 30 |0E37E00 W [Biue PYE & TURBLUE DUP
photopic. Rf [0083 | [ NZE Bt
photopic, Rb [00g3 | [ N Butacite® 0360... |DuPont 30(0360900  |Dark Brown PVE BRN_DARK DUP
EmiF [oasn | [ [N/ |Butacte@036S... |Dupont 30(0365500 |Light Brown PVE BRM_LITE DUP
EmiE fog4n | [ N7 Butacite® 0362... [DuPont 3010362800 Medium Broven IPYE BRM MEDM.DUP

The selected Interlayer has been
added as then 2" layer in the
laminate construction

Glazing System  Laminate | | Add Glazing  Add Interlaver | add Embedded Coating l Edit Laminate l Wiews Al ] Schematic ]
o | e R
Filename |ELEAH |BLUGH | |Ea|'3|-a Froduct name M anufacturer Hominal (mil)| Code Appearnence hdaterial Reference
solar. T fngad  [ness | M2 Butacite® NC010 |DuPart 15 Clear PVE 15PBIE DUP
solar. Rf Joo7s  |oooo | [N/ Butacite®NCO10 |DuPart 30 Clear PYVE S0PYEE DUP
solar.Bb foors  Jooo0 | [z Butacite® NCO10 |DuPart 60 Clear FVE BOPWEG DUP
photopic. T 0893 [o&34 | [W/a |Butscte®0&37.. [DuPart 30|0B37600 [Blue PVE & ZURBLLIE DUP
phetopic. Rf [0ogz  [oo00 | Wi
phatopic, Bb [nogz  Joooo | [W/a  |Butacte®0360... [DuPort 30|0360900 Dark Browen PYE BRM_DARK DUP
EmiF [0z40 [o000 | [N/ |Butecte®0385.. |DuPont 30(0365500  |Light Brown PYE BRM_LITE DUP
EmitB |D.84IJ |D.IJDD | T Butacite® 0362... [DuPort 3010362800 Medium Browen [PWB BRMN MEDM.DUP

Figqure 20-111. Select the desired interlayer from the Add Interlayer tab for layer #2.

20.11.3.6. Flip Layers in a Laminate
To flip layers in a laminate:
*  Select the layer to flip by clicking a layer button

=  Choose the menu option Edit|Flip Layer
or

* Right-click on the layer button to display the pop-up menu and select Flip Layer
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= If flipping the layer would place a coating adjacent to an interlayer, and this will break the laminate-
building rules (see “20.11.3.3. Add Layers to a Laminate”) and the laminate cannot be constructed for
NFRC certification.

Note: Check the schematic view and the layer spectral averages if you are not sure which way a layer is
oriented.

If any glass layers are flipped, make sure to add an “F” to the NFRC ID in the name of the final laminate.

20.11.3.7. View the Properties of a Laminate
To view the calculated spectral data, spectral averages and other properties of a laminate:
=  Select the laminate by clicking on the “‘Lamin.” layer button

* The laminate is now the current layer, so its spectral data and spectral averages are displayed in the
lower part of the screen

Click on the Lamin. Button and Optics will calculate and display the calculated
properties of the laminate construction in the column below that button.

File Edit Database View Tools Graph Help

D& 2| A3 00 [Main petabasd c0e) ]

Glazing System ~ Laminate | -+ Add Glazing ] Add Interlayer | Add Embedded Coating ] Edit Larninate ] Yigw Al Schematic ]Warnings! ]

Laver _#1 | w2 | w3 |[Cemind [oouee inside >
Filename [CLEAR [BLUGR |Optiw3.
sl T [ng3d  [0.859  [0.904
solar. BF Joo7s  |oooo  [0.081
solar. Ab o075 [oooo  |o.0s1
photopic. T [0.839  [o83s  [0912
photepic. RE [nngz  [oooo  [0.085
phatopic, Bb [00a3  [o.000  |0.085
EmitF |0640 [0000  |0.840
EmitE |0&40 0000  |0.840

(] calcLamusr B ys_nrrc_2003 B 16DE version 14.3

===
o o |
=R =10
|| e

[=]
-~
=
~

Ol o o o ¢
| o o] O
= B =] =
ol ol = =

3.0 mrm 0.8 2.9 mrn

- --- Coating / Applied Film

Spectral Properties:

Filename ’m —
solar, T |0.703
solar, R W 100
solar, Ab O.OBT e 1

photopic, T [0747
photopic, R 0071 || M T
phatapic, Rk 0071 o L

EmiF 0840
e

0.00

I
3

0.00 250
Wigvelength (microns)

Transrission —Feﬁectance frant Refectance back

When the Lamin. Button above is selected, the graph below
displays the properties of the entire laminate construction.

Figure 20-112. Click on the Lamin button to view the optical properties of the entire laminate structure.

* To view a schematic diagram of the laminate, select the ‘Schematic’ tab in the upper right part of the
screen
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= To view the spectral data in a table, choose menu option View|Spectral Data Grid.

* To view calculation warnings for the laminate data, select the “Warnings’ tab in the upper right part
of the screen

* To see more information about the laminate, choose menu option View|View Details

20.11.3.8. Replace a Layer in a Laminate

Replace a layer in a laminate in the same way as you would replace a layer in a glazing system - you must
respect the laminate-building rules (see “20.11.3.3. Add Layers to a Laminate”).

You cannot insert layers into a laminate - you must delete and add layers from the interior side of the
laminate to modify the structure.
20.11.3.9. Delete a Layer in a Laminate
You can only delete the last (interior side) layer in a laminate. To delete the last layer:
* Select the last layer by clicking the layer button

*  Choose the menu option Edit|Delete Layer
or

* Right-click on the layer button to display the pop-up menu and select Delete Layer

20.11.3.10. Save a Laminate
To save a laminate to the user database:
*  Select the laminate by clicking on the ‘Lamin.” layer button

= (lick the ‘Save’ button on the toolbar:
or

*  Choose the menu option File|Save filename
or

* Right-click the layer button to display the pop-up menu and select Save filename

Note: To save the laminate under a different name, choose the menu item Save As...

20.11.3.11. Edit a Laminate
To edit a laminate saved in the user database:
* Make sure the ‘Laminate’ tab is selected above the layer buttons

* Select the ‘Edit Laminate” tab in the upper right part of the screen
or

*  Choose the menu option File|Edit Laminate

* Load the laminate you wish to edit like you would add a layer into any layer position - the current
laminate will be cleared, and the saved laminate loaded.

Note: You cannot edit laminates in ‘Glazing’ mode, you must switch to ‘Laminate’ mode first. In order to use
the edited laminate in a glazing system, save the laminate to the user database, switch to ‘Glazing’ mode and
re-load the laminate layer into the glazing system from the user database.

Note: You cannot use a laminate as a component of another laminate
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20.11.3.12. Calculation Warnings for Laminates

The optical properties of most laminates without coatings can be calculated without generating warnings,
except that it is likely that some components will not have spectral data across the whole range of the selected
wavelength set (see “20.11.3.2. Wavelength Sets”), so the wavelength set will be truncated.

20.11.3.13. Viewing Calculation Warnings for Laminates

To view calculation warnings for a laminate:
=  Select the laminate by clicking on the ‘Lamin.” layer button
=  Select the “Warnings’ tab

The example below shows a warning message that says:
= Results could not be calculated at all wavelengths in the selected wavelength set. Wavelength set
truncated to: 0.300 — 2.500 um

This message does not indicate a problem because the solar optical properties in WINDOW are calculated
between 0.300 and 2.500 um.

JRI=E

Ele Edit Database Yiew Tools Graph Help
Dlﬁ:lnl 7 | || ==| IMainDatabase(IGDB) j

Glazing System Laminate | 4 | - | Add Glazing | Add Interlayer | Add Embedded Coating | Edit Laminat= | view all | Schematic Warnings! |
Layer: #1 | #2 | #3 | iLanin.;

Fiename [CIEAR [BLUGR |Optiwd | |[102/Bk
TUW.T Jo7ms (oo (08es |D.DBD 102/Bluegreen.dup/9811.usr - Laminate

W, Cum) [ Warning Description

SPE.T |10885 [129.846 [2512 169164 A Results could not be calculated at all wavelengths in the selected wavelength set.
TOW, T Ig.342 IEI.B2B ID-ES? == Wavelength set truncated to: 0,300 - 2,500 pm

EmitF Joga0 o000 Jos40  |[oE40
Emite [0gs0  fooo0  [oed0  |[osan

(] CalcLamusr | £Z] | @ s _wrre_2003 | B 1608 version 14.5|

Figure 20-113. An example of a warning that is not relevant for the calculations WIND OW will be doing with the
laminate.
20.11.3.14. Save the Laminate to a User Database to Import into WINDOW5S

User databases have the same format as the IGDB, but they are used to store data that the user has imported,
or generated with Optics. It is not possible to add layers to the IGDB, so all new layers are saved to the user
database.

The default user database is UserGlazing.mdb in the \LBNL Shared directory of your program installation.
You can specify the location of the user database - this allows you to use as many user databases as you like
(one at a time) with Optics.

To create a new (empty) user database:

= (Click on the Database menu, and select the choice “Create new user database”.
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Wigw

Find. ..

YWiew Tools Graph Help

Chr+F

Create new user database

»

Fiqure 20-114. Use the Database/Create new user database option to create a blank user database.

The program will ask you for a database name and location. Name the database as appropriate and
put it in whatever directory is desired - the default directory for the default Optics User Database
(called UserGlazing.mdb) is the “C:\ Users\ Public\LBNL\LBNL Shared” directory, but any user
database can be put in any directory, as long as the path is specified (Tools menu,

Save new user database as...

D

My Recent
Documents

Desktop
My Documents
My Computer

by Hetwork,
Places

Savein: |3 LBNL Shared

x| & ® ek E

Doitterice,
[CT)Standards

() Version 14,2 Final
() Version 14,3 Final

[ 160E Update-14-4.mdb
Z160E Update-14.3.mdh
[#160E Update-14.5.mdb
E160E Update.mdb

[T Version 14,3 For testing UserGIazing.mdb

(L) Version 14.4 For testing WS—IGDBH.SUpdate.mdb
(L2 vwesion 14,5 For checking

Copv of IGDE Update.mdb

Empty UserGlazing.mdb

GIazing-l‘I-.D.mdb
] Glazing-14.2.mdh
()] Glazing-14.3.mdb
(] Glazing-14.4.mdb
Glazing-14.5.mdb
Glazing.mdb

File harne: |HobinDpticsD atabsze.mdb j

Save as type: |User databasze [*.mdb) j

Save |
Cancel

Figure 20-115. Specify the name of the new user database as well as the location where it will be stored.
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= Set the default user database to the newly created database from Tool/Options

P

i§§ File locations x|

[ atabaze locations / Default folders | Other preferences |

Main database (IGDE) C:'iF'rogram FiIes\LBNL\LBNIL Sharei[l |
1 »

Uzer database Iﬂ_ Shared'RobinOpticsD atabaes.mdj aoc I
A 3

Default [/0 folder: ohhemnpt, () I
i 2

Standards / bl sharedhStandards', e I

W avelengtheets folder: | 4 _pl

Ok | Cancel | Apply I

Figure 20-116. Define the location for the User Database from the Tool/Options menu, setting the “User database” field

You can save a layer to the user database if it has a different filename to any layer currently in the user
database or in the IGDB. If you save a layer that has components (such as a coated layer that has a substrate,
or a laminate which has component layers), the component layers will be saved to the user database at the
same time (unless they already exist in the IGDB or user database). This allows you to load and edit those
layers at a later time.

If you want to save an unmodified layer from the IGDB to the user database, you must change its filename
first.

To save a layer to the user database:
*  Select the layer or system to save by clicking on a layer button

= (lick the ‘Save’ button on the toolbar:
or

= Choose menu option File|Save filename
or

»  Right-click to display the pop-up menu and select the option Save filename

* If the layer or system you saved had components, or if the save operation fails, you will be asked ‘Do
you want to view the details of the save operation?’. If you answer yes, you can view information
about components that were saved to the user database, and components that were not saved to the
user database along with an explanation of why some components were not saved.

Note: to change the filename and save in one operation, choose menu option Save As.. instead.

Note: You cannot save data for a layer with the same filename as another layer in the IGDB or your current
user database. If a conflict is detected, Optics will ask you to rename the layer before saving it, or cancel the
import. The most common reason a component is not saved is that its filename already exists in the IGDB or
user database. In this case Optics assumes that the component layer information is already available and
does not need to be saved again.
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Glazing Syskem Laminate| - I - I

Layer: #1 | #2 I #3

4_
Filename  |CLEAR_ |015_82) [Optin3.l |[Calclan
soler. T/ 0,834 J0.899  [0904  [[o7a7
solar, RF [o075  [o.000  [o.0e1  |[ooss
solar. B Jnozs  [0.000 o081 |[ooes

Select the Lamin
button to save the
entire laminate
construction.

photopic. T [0833  [0.873 oo
phatopic. Rf [ooss  [oooo  [o.o
phatapic, b |o.0s3  [o.000

EmitF Jos40 [oooo (o

EmitB [og40 o000 [0

HEEE

CalcLam.usr As. .,

Iﬁe Edit Database ‘iew Tools Graph  Helg Select the File /
Mew Laminate Chrl+Hh Save As menu
Edit: Laminate Chrl+Or option
Save CalcLam.usy hrl+5

Export CalcLam.usr Text File, .. Zhrl+E

Export CalcLam.usr Radiance File. ..
Export CalcLam.usr \Warnings Filg...

Import Text File(s). .. Chrl+I

Prink Screen
Exit

Ctrl4-Fy

Type the desired name for the new

laminate. Optics will automatically add the /

“.usr’” extension

Mew Filenane [leave extension blank ta use default
extension):

Cancel |

|1 02A¢ancevatguamarine/ 3817 uar

This new record will be automatically added
to the Optics User Database set in

Tools/Options

Figure 20-117. Save the final laminate using the naming convention of<glass layer ID>/<interlayer name/><glass layer

ID>.
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Select User Database from the
pulldown list to see the records in
the User Database.

File Edit Datsbase ‘“jew Tools Graph Help

0 ||ul| 2| |28 foeorvtabace ]

The laminate construction (called in this case
ClearLaminate.usr) as well as the Interlayer used in
the laminate is saved in the User Database. The
glass layers on either side of the Interlayer are not
saved in the User Database because they are
found in the IGDB

Glazing System  Laminate LIL‘

| Add Glazing | Add Interlayer | Add Embedded Coating | Edit Laminate: MSEWI warnings! |

Lager:  HI #2 13

-TVPEJ
Fileriame [CLEAR [ELUGR [Optiw3l |[102/B1 - , .
UV, T W’W 63 W JType,‘ FileName Prp#flctName Hpffiinal (m... Hominal (in) |Thickness Manufacturer |NFRC_ID Acceptance |Appearance
= Interlzyer
SPF.T [T0855 [12984 2512 |[i5a1ed
1Bl en 12912 ({fEeNES [intertayer  [BLUGREEM.usr [Eutaciteg277 .. [ia [30 mi | o7eseonz]opticss  [30000 [ [
TOW.T |og42 |06 [0837 |[o5s3 ] s
[Laminste [102BIuegreen. dupiat 1 usr ‘K [paes [huia, [ 576 User [300m1 [
—
—
0.840

EmtB [0g40 o000 |o40  |[Dman |4 |
(] 102/Blusgresn dupiae! 1 usr B s _ere_2003 | B RobinopticsDatabase mb
Spectral Properties:
Filename: [102/Blusare 102/Bluegreen.dup/381L usr
T, T [0.030
5PF, T [159.164 Lo
Tow, T |0.563 a0
,— 060
0,40
EmitF |0.840
Emite [0.840 020 7
— 7
0.00 |
.00 250
Wavelength (microns)
Transmission — Reflectance front  — Reflectance back

The name of the User Database is

displayed on this button

Figure 20-118. Select the User Database to see the constructed laminates (and the associated interlayers)
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20.11.3.15. Importing the Laminate into WINDOW from the Optics User Database

In WINDOW, in File/Preferences, go to the Optical Data tab, and set the second option, Optics User
Database, to your Optics user database (which by default is called UserGlazing.mdb, but it can have any
name with the "mdb" extension) -- you can browse to the file with the browse button (its default location is in
C:\ Users\ Public\LBNL\ LBNL Shared directory).

" Options ] Themal Calcs ] Optical Cales  Optical Data | Updates |

Use the following database for optical data:
" 1GDB or IGDE Update
|\LB NL SharedGlazing_IGDE29_Chromogenic mdb  Browse

{* Optics 5 User database
|C:\Users\Puinc\LBNL\LBNL Shared\UserGlazing!  Browse

Standards File
|C MProgram Files 86\LBNL\LBML Shared"Standa Browse

Figure 20-119. Using the File/Preferences menu, click on the radio button for the “Optics User database”
and use the Browse button to specify the file with the full directory path.

In WINDOWS, go to the Glass Library List View, click on the Import button, select "IGDB or Optics User
Database" as the format, and click OK.

Import @

Format IGDE or Optics Uzer D atabase

v Avoid creating duplicate records in export database by searching
for identical records

1] | Cancel |

Fiqure 20-120. Import the data from the Optics User Database.

The program will open the user database set in the File/Preferences dialog box (the name will be displayed at
the top of the dialog box) and you will see the glass layers that can be imported in to the existing library.

Il C:"Program Files',LENL"Dptics54hb3.mdb x|
Select I Cancel | Select Alll Clear selaclinnl Find ID VIT records found.
MFRC_ID FileM ame ProductMame Manufacturer Acceptance | Thickness ef eb Appearance Conductivity |Database Yersion

mm

Uarnarin

Figure 20-121. You will see all the entries in the specified user database.

You can select the records you want to import (use Shift Click to select contiguous records, Ctl Click to select
multiple non-contiguous records, or Select All to select all records). Then click the Select button, which will
import the selected records into the Glass Library.
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=100 I
File Edit Lbraries Record Tools View Help
DEH s BR|S[E: > |Bja el O# 7[%[2 N
= Glass Library [C:\Program Files\LBM LW/ NDOWE3\wE. mdb] =
Detajled \u"lewl
Lo | [[od Mame Productiame Manufacturer Sawce  |Mode Color| Thickness | Teol |Recll | Recl2| Tvis | Rvisl| Rvisz| Tit | emisl | emis2 =
New | mn
= | 14701 Eurofloatd.EGS Eurofloat 4mrm Euroglas GmbH 1GDE +17.4 3800 0850 0077 0077 0.904 0.083 0.083 0.000 0840 0.840
el 14145 SSTSTMeutralS0EFE.GTS Silverstar Sunstop T Glas Trasch AG IGDB «17.4 5800 0455 0152 0090 0506 0153 0122 0000 0756 0840
14700 Eurofloat3 EGS Eurofloat 3mm Euroglas GmbH 1GDE +17.4 2800 0866 0.079 0.073 0.907 0.083 0.083 0.000 0840 0.840
I 14701 Eurofloatd EGS Eurafloat 4 Euraglas GmbH IGDE «17.4 3800 0850 0077 0.077 0.904 0083 0.083 0.000 0840 0340
D - 14702 Eurofloat1DEGS Eurofloat 10mmm Euroglas GmbH 1GDE +17.4 9800 0764 0071 0071 0835 0.081 0.081 0.000 0840 0.840
— 14705 Eurowhite5 EGS Eurovihite Smm Euraglas GmbH IGDE «17.4 4800 0595 0083 0.083 0.910 0.087 0.057 0.000 0840 0340
14707 Eurowhite8 EGS Eurowhite Smm Euroglas GmbH 1GDE +17.4 7800 0884 0082 0.082 0908 0.087 0.087 0.000 0840 0.840
M 14708 Eurowhite6 EGS Eurovihite Brm Euraglas GmbH IGDE «17.4 5800 0591 0083 0.083 0.909 0087 0.057 0.000 0840 0340
3526 records found. 14709 Eurofloath EGS Eurafioat B Evroglas GmbH IGDE v17.4 5800 0820 0075 0075 0.830 0.082 0.082 0.000 0840 0840
Import | 14710 Eurofloat5 EGS Eurafloat S Euraglas GmbH IGDE «17.4 4800 0535 0076 0.076 0.901 0083 0.083 0.000 0840 0340
= 14711 Eurofloatd EGS Eurafioat S Evroglas GmbH IGDE v17.4 7800 0791 0073 0073 0.892 0082 0.082 0.000 0840 0840 | |
ﬂl 14712 Eurowhitel2EGS Eurovhite 12mm Euraglas GmbH IGDE «17.4 11.800 0,859 0.081 0031 0.905 0.085 0035 0.000 0.840 0840
Report | 14713 Eurowhite10.EGS Eurowhite 10mm Euroglas GmbH IGDE +17.4 9800 0875 0082 0082 D906 D086 008G 0000 0840 0840
Bint | 30009 1024 ancevadquamarine/3817. us User IGDB User vl 6374 0737 0069 0.059 0.787 0.074 0.074 0.000 0840 0840
A T
[ WFRCony | | BRIl
For Help, press F1 Mode: NFRC E ML A

The laminate has now been imported from the
Optics user database to the WINDOW Glass
Library. It can now be used in the Glazing System
Library to create a glazing system.

Figure 20-122. The laminate has now been added to the WINDOW Glass Library.
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20.12. Creating an Applied Film Layer in Optics for NFRC Certification

20.12.1. Overview

Glazing layers with applied films can be constructed using Optics for NFRC certified simulations using the
following criteria:

= The substrate for the applied film cannot have embedded coatings, where embedded coatings are
defined as a coating on a substrate that touches the applied film.

*  Only NFRC glass layers with the NFRC approval indicator “#” can be used as the substrate for
applied film layers

= The glass layers used as the substrate for the applied film can be tinted or coated as long as the
coatings do not face the applied film

*  Only the layers of the Type “Applied Films” in Optics that have a “#” on them and are also on the
“Approved Applied Films List” (updated by LBNL with every IGDB release and available on the
WINDOW Knowledge Base website) can be used. This means that the data for those applied films
was submitted to the IGDB using the criteria specified in Section 1.2 of this document, and that the
Applied Film manufacturers are participating in the NFRC rating program.

For NFRC verification of the laminate construction submitted by simulators:

»  Glass Layers with an applied film constructed by simulators in Optics will not have a # next to them
when imported into WINDOW. The simulator shall specify in simulation reports the NFRC ID’s of
the applied film and the substrate, which shall all meet the # criteria, such as:

2802 / 5038

* The simulator shall provide the properties for the applied film layer, including solar transmittance
(solar, T), visible transmittance (photopic, T), solar reflectance front (solar, Rf), solar reflectance back
(solar, Rb), visible reflectance front (photopic, Rf), visible reflectance back (photopic, Rb), Emissivity
front (EmitF), Emissivity back (EmitB). These values are reported on the Optics screen when the
laminate is calculated, and also in the WINDOW?b Detailed Report from the Glazing System Library.
This requirement can be met by submitting the Optics User Database containing the applied film
glass layers with the certification documentation.

* An A (or anyone else wanting to check the results) can open the Optics User Database to verify the
film and substrates used, as well as recreate the applied film layer from the specified film and
substrate to verify the calculated values
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20.12.2. Film Data

There are two types of films in Optics; the difference between them is how they were measured for submittal
to the International Glazing Database:

* Films: These films were measured without a substrate and may appear in and be inputs to Optics
calculations. However, the IGDB submittal process no longer accepts this type of submittal, and they
cannot be used for the NFRC Applied Film procedure. Data in this category can be resubmitted to
the IGDB, measured as an applied film with a substrate, and thus be added to the Applied Film
category.

= Applied Films: These films are measured with a substrate. For the purposes of the NFRC Applied
Film procedure, the only films that can be used are those that were measured with a clear substrate,
the substrate having the properties of Tsol > 0.820 and Tvis > 0.890

Optics can accurately calculate the optical properties of applied films on glass layers as long as the applied
films were measured following the guidelines listed below (and only applied films submitted with these
characteristics will be included in the “Approved Applied Films” list for use in NFRC certified product
calculations):

20.12.2.1. IGDB Submittal for Applied Films

As discussed in the LBNL document which contains guidelines for submitting data to the IGDB, “an applied
film glazing is an adhesive backed film applied to a Monolithic substrate.” If the measured data submitted to
the IGDB includes the substrate information, Optics can apply the film to another substrate.

This means that in order for an applied film to be added to the Optics “ Applied Film” type, and therefore
used in making applied film glass layers in Optics, the spectral data for the “reference” substrate to which
that applied film was attached, is submitted to the IGDB as follows:

* Applied films are measured with transparent glass with a solar transmittance greater than 0.820 (Tsol
> (0.820) and a visible transmittance greater than 0.890 (Tvis > 0.890). Glass that meets this criteria
includes 3mm clear glass, 3 mm low-iron glass, 6 mm low-iron glass. This ensures that an applied
film layer in Optics will always have a similar or lower transmittance than the reference substrate
which determines the applied film properties

* Substrate layers (the base glass to which the applied films are applied) are measured separately,
without the applied films attached, and submitted to the IGDB. This is the responsibility of the
manufacturer submitting data to the IGDB, as discussed below.

The applied film manufacturer can submit to the IGDB two spectral data files, single 3 mm clear with the
applied film on a clear substrate and the clear substrate by itself. With this data in the IGDB, simulators, using
this Applied Film Procedure, can then create the other two cases, the single 6 mm clear with the film, and the
single 6 mm gray with the film, to do the SHGC and VT calculations.
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This will allow a film manufacturer to submit to the IGDB several different films with the same clear
substrate, if they are all measured on the same clear 3 mm substrate (from the same glass batch). For example,
if a film manufacturer wanted to submit data for 20 different applied films, they would submit one spectral
data file for the substrate of all 20 measurements (assuming the substrates for each film all came from the
same glass batch), and 20 spectral data files, one for each film on the substrate, resulting in 21 files submitted.

Reference Hn |
substrate o Applied
layers o <« Film
Applied film + Sites
algorithms
Spectral data is Spectral data is With these two sets of data, That applied film
measured for a measured for the Optics can “back out” the then appears as
construction made up clear glass used optical properties of the arecord in the
of the applied film as the substrate applied film. “Applied Film”
glued to clear glass layer in the type in Optics,
(the substrate layer) previous applied and can be used
film as an applied
measurement film on other
substrates in

Optics

Each of the 20 spectral data files for the films applied to the substrate would reference the substrate spectral
data file.

Additionally, the glass manufacturer will not have to submit spectral data for the applied films attached to 6
mm clear or 6 mm gray cases, as they can be simulated in Optics from the applied film on the 3 mm clear
substrate.

20.12.3. Using this Procedure for NFRC 200:

NFRC 200 specifies a procedure for calculating SHGC and VT for attachments, which applies to “Applied
Films”. This procedure specifies that reference glazing systems shall be calculated “with and without the film
installed” from the following glass layers.

* Single 3 mm clear
* Single 6 mm clear
* Single 6 mm gray

The first case, “Single 3 mm clear” is what the applied film manufacturers submit to the IGDB and will be in
that database. The other two cases, “Single 6 mm clear” and “Single 6 mm gray” can now be calculated with
Optics.

20.12.4. Creating a Layer with an Applied Film in Optics

20.12.4.1. Adding an Applied Film to an Uncoated Layer
You can apply a film to a monolithic layer in Optics to create a new applied film layer.

To apply a film to a monolithic layer follow the steps below:
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= Click on the Glazing System tab
* Add the desired layer to a layer column under the Glazing System tab
= Select the monolithic layer by clicking on the desired layer number button
= Add an Applied Film to the selected glazing layer in one of the following ways:
= Choose the menu option Edit| Change/Add Film
-

Delete Laver
Flip Layer

Change Thickness
Change substrate
Add Coating

Figure 20-123. Select a monolithic glass layer, click on the Layer button,
and select the Edit/Add Film menu choice

= OR
* Right click on the selected glazing layer button and select the choice “Add Film”

* The Change Glazing dialog box will appear. The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “ Approved Applied Films” list.

*  The new film will be added to the side you select in the “Apply Film to” section of the dialog box:
*  You will be prompted to enter a new name for the glazing

* If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).
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i@ Optics

File Edit Database Wiew Tools Graph Help

=10l

D|D”|g ‘?|_;||.,§1|ﬁ|m| IMainDatabase(IGDB) vl

Glazing System |Laminate | 4 | - |

| Add Glazing | Ecit Glazing System | view al | Schemtic |

Layer: #1 | #2 | #3 | System |
L3
Filenamne —
=
solar, T
. M4
zolar, R . ll4 FileName » ProductName Mominal (m... |Mominal {in) | Thickness Manufacturer |HFRC_ID JJ
mm
zolar, Rb M e
photopic, T M S mm
photopic, Rf M o
photopic, Rb M EDUPDM
EmitF
m_l N/ *|General Electric Company il
EmitEB M Pl | »
() clr80e  |£] Float Glass | ws_rrc_2003 B 1008 version 150
Spectral Properties: \
Filename [CLR-6.CIG Step 1.
solar, T [0.788 Select the monolithic layer that
solar, R [0.071 Lo you want to add the applied film
solar, R [0.071 260 7 to, and double click on it
photopic, T |0.830 060
photopic, R |0.051 040 4+
i 0.081
photapic. Rb 0.20 + ‘/\
EnitF [0840 | /\
0.00 }
ite |0.840 !
Emi8 0.00 1250 25,00
Wavelength (microns)
Transmizsion — Refectance front Reflectance back ﬁ

i x|
File Edit Database Wew Tools Graph Help
D|D”|g ‘?|_;||.,§1|ﬁ|ﬂ| IMainDatabase(IGDB) vl
Glazing System |Laminat8[ A | > | Add Glazing | Edit Glazing System | view &l Schematic |
Layer: Sustem | <~ Dutside Inzide -»
Filename  [CLR-A. GlzSys.
solar, T [0.786 \ 0786
solar, RE 0071 \ loor
zolar, Rb ' {0071 \ [TXika)
phatopic, T [0 230 \ 0890
phatopic, R {0,081 n.0al
phatopic, Rb [g 0 \ 0081 5.7 mm
EmitF J0.840 \ |[o840 ——
E Ele Edit Database Wiew Tools Graph Help
[] cLrReCG | Flost Glass | WS_NFRC_2003|ﬁ IGDB version 15.0 | —
Spectral Properties: \ glglgl ? -J g ﬁ " IMaln Datahase |
Filename [CLR-6.CIG Step 2: ' _ B Glazing System |Laminatel | |
solsr, T [0.786 The selected layer will appear in the
solar, R [0.071 #1 column of the Glazing System Layer e | #2 | 13 || System
0.071 u.sy f
R 1 Step 3: ame [eRE [ Gty
photopic, . 060 N solar, T
photapic, Rf |8.081 IE Database  Wiew Tools g Click on the #1 column Whel’V ID'?BB I I 0.786
shetopic. Fib [0.081 Delets Laer the substrate was added solar. Bt oo | | 0.071
EmitF ]0.840 Flip Layer - - solar, Bb ID-D?1 I I 0.0A
Emitg [0.840 o photopic. T [n.830 | | 0.890
Change Thickness : p
B Sulbsid Wavelength (micrans) photo;.nc,FH ID-D81 I I IU.EIS'I
Add Caating phatopic. Fib ID-D81 I I IU.EIS'I
add Film ‘\ Transrnission — Reflectance front Reflectar EmitF IDS4D I I |084D
o EmitB ||j_g4g | | [os4n
ename ELGRM10,LOF .
Change Details \Step 4
Select the Add Film choice from the Edit
Glazing System Gap Width Menu OR right click on the Layer button

to see the menu to add the film

Figure 20-124. Select a monolithic glass layer, click on the Layer button, and select the Edit/Add Film menu choice
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Change Glazing

— Exizting Glazing
Filename:

Praduct Hame:

IELEAH_B.DAT
IGeneric Clear Glass

— Mew Glazing

Filenarme:

Product Mame:

IELE.&H_B.D:’-‘«T
IGeneric Clear Glass

&ppearance: ICIear Appearance: ICIeal
WIARIG [0t [102 NFRCID: [tz
Glazing Type: IMonoIithic Glazing Type: IMonoIithic Click on the
I aterial: IGIass t aterial: IGIass highlighted Film
Substrate Filename: M Substrate Filename:  [pya, Name bOX, which will
Film M arne: s, Filrn M arne: s < Qpen the Se!ect rIEW
. ; = film or applied film
Thickness [mm; |3.|348 Thickness [mm: |3.U48 dialog box
Manufacturer: IGenelic tanufacturer: IGeneric
S poi i Make sure to specify
fim appiied fo: PR i fo- the side of the
Frant of Glazing [Exteriar] - Frant of Glazing [E xterior] 8 glazing to apply the
Back of Glazing [Interiar] i Back of Glazing [Interiar] o film to. either Front
Replace existing film r or Back
Create glazing with bwo films r
Ok | LCancel |

Only select films from Type =

Applied Films

Click on the + to expand the list.
Only select Applied Films that
are on the Approved Applied

\ 4
l'i'g Select new film or applied film - IEI|5|

|Main Database (GDB] < |

anufach

Film List
or applied =1of x|
Main Database (GDE) x|
-
ft Manufacturer »
Type s Filerame ¢ rocuctMame Mominal {mm) |Mominal (iny | Thickness Manufacturer |[NFRC_ID Acceptance
Applied Film - [SLGYCLO3 SWT [Solis® Select Gr... [MIA Pi, 33274 (Southeeeall ... 1545
Applied Fim SLGYCLDB.W/ Solis® Select Gr... |MWi& [, 5.715 | Southwvall ... (1549
Applied Film - |Yk40.5wt / W-Hool® 40 [, [, 3.0584 |Southweeall . [1561 #
Applied Fil YVETO 3wt [, [, #
#
Applied Fim WIP by Y-KoolE #
+|Film |
-
KN oI

Wh75 2wt

; — — —
08 | P WL VA VAN N
0.6 — e W P o
2 1 e Transmission

Mg == Refactance front

02 i —

0 r—T1. ' i i = . t Refectance back.

25

i awelength (microns)

LCancel

Figure 20-125. Choose the film to apply
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I".‘g Select new film or applied flm

Main Database (IGDE) x|
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Type ¢
b Manufacturer »
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— Existing Glazing
Filzname:

Product Mame:
Appearance;
MFRCID:

Glazing Type:

I aterial:

Substrate Filename:

Filrn Mame:

EEEr—
[Cea
004
[Blass

[REZ)
A

Change Glazing

— Mew Glazing

Filetarne: W
Product Marme: IW
Lppearance; Il:lear—
NFRC ID: [eoos
Glazing Type: W
Material: IGIass—

Substrate Filename:  [ryia,
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Thickness [mm]: |5_55|3 Thickness [mm]: EEED
Manufacturer: ICardinaI G M anufacturer: IEardinaI G
Filr applied ta: Apply filrn to:
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Figure 20-126. Apply the film to the substrate
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The dialog appears saying a new name must be
applied to the new glazing (glass layer) ll

Dpticss

The current glazing will become the substrate of the new glazing. You have to supply a name For the new glazing.

x|

T rra— 5

Mew Filename [leave extension blank to uze default

extenzion];

Type a new name for the glazing (glass layer). Then

name should be the NFRC IDs of the glass layer and

the applied film.

— |2004/1563

A dialog box appears asking if you want to review the
information fields of the new glass layer. Click Yes,
to change the NFRC ID # of the new layer.

Change Glazing

— Existing Glazing — Mew Glazing
Filename: IW Filenarme: IW
Froduct Name: I— Praduct Name: l—
Appearance: I— Appearance: l—
MFRC ID: [zoon | | NFRCID: [3000n ——
Glazing Type: W Glazing Type: W
b aterial: M/t b aterial: IN;A—
Substrate Filename: W Substrate Filename: IW
Filrn M ame: Iw;?s— Filrn M ame: l\-’K?’S—
Thickness [mm]; IEBBD— Thickness [mm): |555|j—
b anufacturer: ILlser— b atufacturer: lLIser—
Coated Side:
Front of Glazing [E=terior] il
Back of Glazing [Interiar] 3
Ok Cancel

The Change Glazing dialog box
will be displayed. Change the
NFRC ID to an appropriate (and
unique for your user database)
number.

Figure 20-127. Give the new applied film layer a name and a new NFRC ID number if needed to ensure uniqueness.
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20.12.4.2. Adding an Applied Film to a Coated Layer

You can apply a film to the uncoated side of a coated glazing, creating a double-coated layer with the coating
on one side and the film on the other.

To apply a film to a coated layer:
=  Click on the Glazing System tab
= Add the desired layer to a layer column under the Glazing System tab
*  Select the coated layer by clicking on the desired layer number button
= Choose the menu option Edit | Change/Add Film
= OR
= Right click on the selected glazing layer button and select the choice “Add Film”

* The Change Glazing dialog box will appear. The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “ Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “ Approved Applied Films” list.

*  The new film will be applied to the uncoated side of the glazing to create a double-coated layer with
the film on one side and the coating on the other - this is indicated in the ‘Apply Film to’ section of
the dialog box.

*  You will be prompted to enter a new name for the glazing. Use the naming convention specified in
the beginning of this document, i.e., NFRC IDs for both the glazing layer and the applied film.

= If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).
20.12.4.3. Adding an Applied Film to a Laminate

In the same manner as adding an applied film to either a coated or an uncoated layer, a film can be applied to
a laminate. This laminate can already exist in the IGDB or can be a laminate constructed using the NFRC
Laminate Procedure. The laminate is treated as a glass layer in the Glazing System tab, and the applied film is
then added to that layer.
20.12.4.4. Change a Film
To change the film applied to an applied film layer:

*  Select the applied film layer by clicking on the appropriate layer button

= Choose the menu option Edit| Change/Add Film

* The Change Glazing dialog box will appear The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “Approved Applied Films” list.

*  The new film will replace the current film - this is indicated in the “Apply Film to” section of the
dialog box

*  You will be prompted to enter a new name for the glazing. Use the naming convention specified in
the beginning of this document, i.e., NFRC IDs for both the glazing layer and the applied film.

= If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).
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20.12.4.5. Saving Layers to the User Database

You can save a glazing layer with an applied film to the user database if it has a different filename from any
layer currently in the user database or in the IGDB. If you save a layer that has components (such as a glazing
layer that has an applied film), the component layers will be saved to the user database at the same time
(unless they already exist in the IGDB or user database). This allows you to load and edit those layers at a
later time.

To save a layer to the user database:

= Select the layer or system to save by clicking on a layer button

= Click the ‘Save’ button on the toolbar:
or
Choose menu option File | Save filename
or
Right-click to display the pop-up menu and select the option Save filename

* If the layer or system you saved had components, or if the save operation fails, you will be asked ‘Do
you want to view the details of the save operation?’. If you answer yes, you can view information
about components that were saved to the user database, and components that were not saved to the
user database along with an explanation of why some components were not saved.

Note: to change the filename and save in one operation, choose menu option Save As.. instead.

Note: You cannot save data for a layer with the same filename as another layer in the IGDB or your current
user database. If a conflict is detected, Optics will ask you to rename the layer before saving it, or cancel the
import. The most common reason a component is not saved is that its filename already exists in the IGDB or
user database. In this case Optics assumes that the component layer information is already available and does
not need to be saved again.

20.12.4.6. Renaming a Layer
To rename a layer with an applied film:
*  Select the layer you want to rename by clicking on a layer button.

*  Choose menu option Edit | Rename filename
or
Right-click on the layer button to display the pop-up menu, and select item Rename filename

=  Enter a new filename and click ‘OK’

If you want to save the layer under the new name, save it to the user database (see “Saving Layers to the User
Database”). You could also achieve the same result by using the File | Save As... menu option to rename and
save the layer in one operation.
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20.13. Framed Intermediate Pane

20.13.1. Overview
For a product that has an intermediate pane with it's own frame, the modeling steps are as follows:
In WINDOW:
= Create the glazing system, including the intermediate pane.
In THERM:

* Model the head, sill and jamb sections including the intermediate pane and frame, using the glazing
system created in WINDOW. Model caming, if applicable.

In WINDOW:
* Import the THERM cross sections into the Frame (and Divider if modeling caming) Libraries.

*  Model the whole product using the Glazing System, Frame and Divider components.

 evwwaw
777

A# /ll

Figure 20-128. An example of a framed intermediate pane. Section A is modeled for the Sill/Jamb, Section B is modeled
for the Head, and Section C is modeled as a Divider.
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20.13.2. THERM Modeling Details

The THERM modeling is relatively straightforward, with a few details to be aware of shown below.

The head and sill are modeled normally, except that the extra frame for the intermediate pane is also
modeled. The sightline will remain defined as the highest interior point on the window /door frame.

If the glazing system is gas filled, any frame cavity opening into the glazing cavity must also be gas filled.

Example Sill

Link spacer cavity to
glazing system cavity
above, if appropriate.
Because this is a sealed
unit, the 5 mm rule for
linking frame cavities and
glazing cavities does not
apply. Therefore the
cavities around and inside
the spacer that are next to
the glazing cavity are
linked to that cavity.

Intermediate pane

Frame for
intermediate pane

Figure 20-129. Example sill with framed intermediate pane
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Example Head

Link spacer cavity to glazing system
cavity above, if appropriate. Because
this is a sealed unit, the 5 mm rule for
linking frame cavities and glazing
cavities does not apply. Therefore the
cavities around and inside the spacer
that are next to the glazing cavity are
linked to that cavity.

Figure 20-130. Example head with framed intermediate pane

Example Caming / Divider

Caming, if it exists, is modeled as a Divider.
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20.14 Complex Glazing Database (CGDB)

The Complex Glazing Database (CGDB) is provided by LBNL for modeling complex glazing products. Over
time, more products will be added to the database, as methodologies are developed to measure the properties
of the complex glazing products, and manufacturers submit data to LBNL to be included in the CGDB.

The current version of the CGDB is located on the LBNL website:
http:/ /windows.lbl.gov/software/ CGDB

There is a version of the database for each version of WINDOW (at the time of this writing, WINDOW 6 and
WINDOW 7). The databases are basically just WINDOW databases that only have the complex glazing
records in them, so the products are easily imported into any WINDOW database (keeping in mind the
program version compatibility).

And by default will be installed into the following directory:
C:\ Users\ Public\ LBNL\ LBNL Shared

When you want to import records from the CGDB into the Shading Layer Library of your current WINDOW
working database, follow these steps:

1. Shading Layer Library: Import the frit product from the CGDB into the Shading Layer Library
In the Shading Layer Library List View, click the Import button and browse to the CGCB database.

- - Shading Layer Library [C:\Users'rdmitchelDocumentsihdy
Dietailed View DropbawtnfrehTrainingsw6 TE MFRC Training for Software Apprawal - Complex

[[n] Mame ProductM ame

il

3 1
= et IE|
2 Yenehian 445 L5
Delete 3 Wenetian A90 Ijpet @
i 4 “Yenetian BO
D - 5 Venelian B45 Format |W’|nd0w B or 6 Database j
B ————
’7 E Wenetian BI0 |3 Import database ic\LBMLALBML Sharedin/53-CG0B-1.2.mdb ) Browse
7 YYenetian C
q v Avoid creating duplicate records in export database by searching

for identical records

Advanced...
i

Wenetian C80
10 Yenetian C30
1 Venetian D0

12 Wenetian 045 15

Repart 13 YYenetian 030 15
Fint 17 “White Frit G

Cancel |

a2 Clear Frit [ro pigment] G
3000 Slim white VB Cloged Slimn ‘W hite Yenetian Blind P
2002 Shimwhite Open Slim White Venetian Blind P

Figure 20-131. Browse to the CGDB database to import the frit records into the Shading Layer Library

When the CGDB dialog box appears, highlight the records to import and click the Select button (or
click the Select All button to import all the records in the CGDB file). At this point, for NFRC
certification, only the Fritted Glass and Venetian Blind products (which can be either Type = Venetian

Blind, or Type = BSDF) can be used, so you may want to only select these products to import from the
CGDB.
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7| C\Users\Public\LBNL\LBML Shared\W&3-CGDB-1.2.mdb

Select | J Cancel | Selecthlll Clear selectionl Findl IID ;I 105 records found.
—

1D Mame ProductMame | anufacture] Type

RO0 lat: il [ at db [ ] : Fritted g
o000 Hewmcel Screen? [S2) 3%, white Pearl [wS) Hexcel Screenz [52] 3%, White Pearl [S4-9) Myzan BSDF J
o071 GreenScreen Eco 3%, Pewter Platinum (w95 GreenScreen Eco 3%, Pewter Platinum [SA-2) Myzan BSDF

Figure 20-132. Select the desired records to be imported into the Shading Layer Library

The selected records will be imported into the Shading Layer Library.

= = Shading Layer Library [C:% sersbrdmitchelhD ocumentsihy
Detailed Vlewl Dropboxtnfrch Trainingsws TE MFRC Training for S oftware pproval - Comples
Calc | D Mame FraductMame I anufacturer Type
Hew
Copy | ’ . : ; .
2 Wenetian 445 IS0 15093 appendix  Yenetian Slq
Delete | ] 3 Wenetian 490 150 15099 appendis  Venetian Sla
Find | 4 “enetian BO 150 15099 appendiz  Venetian Sl
lm 5 ‘enetian B45 150 15099 appendix  Venetian Sla
I— g Wenetian B0 IS0 16093 appendix  Venetian Slg
] 7 “Wenetian CO 150 15099 appendix  Venestian Sl
acionced | | 8 veretincas SO 16099 appendi*  Venetion 514
13 records found. | s Wenetian C20 150 15099 appendis  ‘enetian Slg
: 10 Yenetian C30 150 15099 appendix  Venetian Slg
11 Wenetian DO IS0 16093 appendix  Venetian Slg
E zport | ] 12 Yenetian D45 150 15099 appendiz  Venetian Slg
R eport | ] 13 “Wenetian DE0 150 15099 appendix  WVeretian Sla
Print | : 17 /hite Frit Generic Fritted glass
27 Clear Frit [no pigment) Generic Fritted glass
] apon Sl white VB Clozed Slirn white Yenetian Blind Pella Yeretian W
T 3002 Shmwhite Open Slim White Yenetian Blind Pella Yeretian W
| soo0 Viraspan(TM) Medium Gray (v-948] 30% | Viraspan(T) Ceramic Frit, Medium Gray [¥-348) 30% Coverage  Viracon Fritted glazs
] 5001 Simulated Sandblast fV-1086) 707 Translucent Frit, Simulated 5 andblast (V-1088) 70% Coverage Yiracon Fritted glass

Figure 20-133. The records selected from the CGDB will be imported into the WINDOW Shading Layer Library

20-144 March 2019 WINDOW 7 User Manual




20. SPECIAL CASES
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2. Shading Layer Library -- Fritted Glass Records

Highlight one of the fritted glass records and click on Detailed View to see the frit coverage and
associated Glass Library records. You will see that there are several glass layers referenced, one for
the substrate and two for the specular and diffuse optical data. If these records are not already in the
Glass Library, they will automatically be imported when the Frit layer is imported into the Shading

Layer Library.

If the frit coverage in the imported record does not correspond to the coverage of your product,

change the value and save the record.

Shading Layer Library

Meris: |Simulated Sandblast [W-108E) 70%
Praduct M arme: |Translucent Frit, Simulated Sandblast [V-1086) 7

Manufacturer: |VlraCDn

Fritted glass |

5001

|Fritted glass J

Glass substrate [3203 -:LE_‘;W =]

The referenced
optical data files
will automatically

Frit coverage: enter the
appropriate value if it is different
- than the default from the CGDB.

The “Glass substrate” cannot be
|~ changed.

Glazs Library [C:WUzershrdmitchelhDocumentsiMy Dropboxinfrch T rainingbwE TE
MFRC Training for Software Approval - Canmples

Frit coverage i y . .
20 be imported into ID
Frit optical data the Glass Library
Specular 0000 1088Specular bl =] B
Diffuse |60001 1086Dffuse bl =]

3 |E0OOD 10865 pecular bl
» 500071 108EDiffuse. Ibl

E0002 9485 pecular bl
EOO03 948Difuse. Ibl

MHame Producti arme Source

Tratislucent Frit, Simulated Sare CGDE +1.01
Tranzlucent Frit, Simulated Sarm CGDE +1.01
irazpan[Th) Ceramic Frit, Med CGDE +1.01
Yirazpan[TM] Ceramic Frit, Med CGDE +1.01

Fiqure 20-134. The necessary records will be imported into the Glass Library for the frit layer
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Shading Layer Library - Venetian Blind Records

Highlight one of the Venetian blind records and click on Detailed View to see the details of the

Venetian blind definition.

The Detailed View will show the Blind Geometry, which includes Permeability Factor (automatically
calculated by the program based on the slat geometry), Slat Width, Slat Spacing, Tilt, and Rise.

D #: 300

t anufacturer:
Type:

b aterial:

Slat width:
Spacing:
Titt:

Titt angle:

Product Marme:

Wenetian Blind

Shading Layer Library

Mame: Sl white VB 45

Slirn wfhite Wenetian Blind
Fella
Wenetian blind, harizontal

100 wWhite Wenetian Blind Slat [whit

Permeahility Factar 0.939

Blind thickness:

14,808 |mm

12700 [mm

45 degrees

5.0000| - degrees

10,471 |mm

NN

Figure 20-135. Set the Tilt as needed to define the slat geometry
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20.14 Complex Glazing Database (CGDB)

Tilt:

Rather than entering a value for the Tilt angle, it is much better to select from the Tilt pulldown list,
and the program will determine the actual tilt based on the curvature of the blind (derived from the

Rise value)

Retracted Open: “fully open (0°)
Venetian Blind |

Slat width: 148 mm
Spacing: 120 mm
Tilt: fully open (0¢) -

closed (30
45 degrees
fully open (0%)
Blind thickness: |-45 degrees

Titt angle:

® Closed: depending on the direction of the slat curvature, either

o Closed (90)

Venetian Blind |

Slat width: W mm

Spacing: W mm

Tt -
Tilt angle: I—SB— :‘ degrees
Blind thickness: IF mm

Rise: W mm

Help

o Closed (-90)

Venetian Blind |

Slat width: ’W mm

Spacing: ’W mm

T -
Titt angle: ’EE— :‘ degrees
Blind thickness: ’F mm

Rise: W mm

Help
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4. Shade Material Library - Venetian Blind Records

When a record from the CGDB Shading Layer Library is imported into a working WINDOW
database, the associated Shade Material Records are also imported.

For example, for the Venetian blind Shading Layer Library record below, the associated record in the
Shade Material Library is automatically imported and associated with the Shading Layer.

Shade Materia

| Libram [C:4U zershrdmitchel D ocument sibdy

Dropboxinfrch Trainingy w6 TE NFRC Training for Software Approval -- Comples

D

Shading Laver Libramy
D # |3002

1003
21005

Mame: |5imWhite Open

31006
31100

Product Mame; | 5lim Wwhite Venetian Blind

mm

Marufacturer.  |Pella

Type: |Venelian blind, harizantal j
Material | 31109 White: Venetian Blind Slat (whit |

Effective Opentess Fraction | 1.000

Wenetian Blind |

Slat width: W mm

Spacing: W mm

Tit: Fyopen @ =]
Titt angle: ’D— :l degrees
Blind thickness: W mm

Rise: W mm

Help

102
1103
1104
3105
21106

107
\ 31108

Marne

BSDF Material: LEML example for Klems coord
BSDF Material Koester Retrolux Blind
‘wWioven Shade Material

Off 'white Slat

Light Green Slat

Light Erovn Slat

Ried Slat

Drark Blue Slat

BSDF Material: Mame

Wwihite Yenetian Blind Slat [white. txt]
‘wihite Wenetian Blind Slat [white. txt]

white Yenetian Blind Slat (white.txt)
i Blind ]

Productt ame

‘wWoven Shade
Qff-white diffuse slat
Light-greet lat
Light-brown zlat
Red slat

Dark-blue slat

White Venetian Blind Slat
White Yenetian Blind Slat
‘wéhite Yenetian Blind Slal

M ariufacturer Source  |Mode Color| Thickhess
mm
| ED
B oow
Generic User 0.600
Generic IGDE User wL 0.250
Generic IGDE User wlL 1.000

Generic
Generic

Generic

Pella
Pella
Pella

]

L

L]
Manufacturer - 0.0in

[ |

|

]

IGDE User vl
IGDE User vl
IGDE User L

1.000
1.000
1.000

CGDE
CGDE
CGDE
CGDE

0.100
0.100
0.100
0.100

Figure 20-136. When a Shading Layer Library record is imported from the CGDB, the associated Shade Material
Library record is imported automatically.
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