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1. Introduction

1.1. Overview

WINDOWS 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.

WINDOWS, is a significant update to LBNL's WINDOWA4.1 computer program and includes all of the
WINDOWA4.1 capabilities as well as:

a state of the art MS-Windows interface

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

an integrated database of properties

links to other LBNL window analysis software:

= THERM S5, for calculating 2-D frame and edge effects

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

= Optics5 for the optical properties of all coated and uncoated glazings, laminates, and applied
films.
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2. Quick Start

2.1. Main Screen (Window Library)
The WINDOWS 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.

i Window Library {C:\Program Files'LBML, WINDOWS',w5-53-CHIEx.mdb) . 1] |EI|£|
Menu —J» FEile Edit Libraries Record Tools Wiew Window Help

Toobar —p D@ k| & B@B|(& E(: « « » M|[B - 0l O#| 2N

—> Lit | oz ]
Name m < Graphic
Mede[NFRC 7| representation
Input I Dividers TPDEW& of window
values Dividers | width [~ 1500 mm

Height | 1200 mm

Dizplay mode:
Area | 1.800 m2
INolmaI 'I 2l

Tilt I a0
Enwirohmental Conditions
|4SHRAENFRC 4
— Total Window Fesult = - —
s T | Click oh a component to display characteristics below |
—F
Results > SHGC | 0.6201 'anrle :
w1 [0E3z0 ame | Sill‘ented.thm j bed |
o 32 Detsi. | ID 13 Usdge [ 2213 wim2r <@ Feedback about
Source 2 Edge area | 0038 m2 selected
Ufactar | 6.380 wW./m2-C PFD 976 element
drea [ 0071 m2 abs [ 0500 (Frame, Glazing
System, or
Divider)
Far Help, press Fi Mode: MFRC MM S

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
Edit

Libraries
Record

Tools
View

Help

File

The File menu is used to open and save WINDOW databases.
The Edit menu is used to edit information in the input fields
The Libraries menu is used to move between the WINDOW libraries

The Record menu is used to move between records in the WINDOW libraries, as well as
calculate the results for active records

The Tools menu is used to activate other programs such as Optics5 and THERM5

The View menu is used to move between the list and detailed views in the library, as
well as control the display of the toolbar and status bar

The Help menu is used to view the program version number as well as the program
Help.

The File menu is used to open, save, and print new WINDOW databases. The menu options are:

Edit

New
Open
Save
Save As

Print

Print Preview

Print Setup
Preferences

Exit

Last four databases

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
Cut

Copy
Paste

Delete Record

Import

Libraries

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

Window

2-2
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2. Quick Start 2.2. Menu System

= Glazing System

=  Glass

= Gas

= Frame
= Divider

=  Environmetnal Conditions

Record

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

Tools

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

= THERM
=  Optics
View

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:

= ListView
= Detailed View
=  Toolbar

=  Status Bar

Help

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

= Help Topics
=  About W5

WINDOWS5 User Manual November 2001 2-3



2.3. Toolbar

2. Quick Start

File
ey
Open...
Close
Save
Save fs..,

ol
Ctr+0

iS5

Print, ..
Print Presiew
Print Setup. ..

ol

Preferences

1 Bestwindaws.mdb
2 W5-Newset. mdb
3 WindowsRUs.mdb
4 w5, mdb

Exit

2.3. Toolbar

Edit Libraties Record
Unda Chrl+2 ' Window Fz First Record
Glazing System F5 Previous Recard
Cut Chrl+¥
& il Glass F3 Mext Record
A Gas F4 Last Record
Paste Chrl+Y
Frame F7
Delete Record Divider Fa Save Record alk-5
Import Environmental Conditions F& Calc Fg

Taals Wigw Help

Figure 2-2. File Menu choices.

Therm List Wiew Help Topics
Cptics v Detailed View DT
- About WS,

v Toolbar
v Status Bar

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.

Environmental

File List First Next Window gas  Conditions Divid
Open Cut Paste  View Record Record Library Library Library icer
# # # * * * * + * Library
NS $BBRBEE =44 B €0: OH| TN
t T T
Detail Previous Last Glass Glazing i
Copy ; i Librar
View Record Record Library System y

Figure 2-3. Toolbar buttons.

Library
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2. Quick Start

2.4. Construct a Window Product

2.4. Construct a Window Product

2.4.1. 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.

Figure 2-4. Select a Glazing System for the window.

i Window Library (C:\,Program Files', L BNL\WINDOWS' w5-53-CHIEx.mdb)
File Edit Lbraries Record Tools Yiew MWindow Help

=lolx]|

CSH| $B2R|S B := > MN|[B- el i OH| TR

List | 1D &
Calc | M arme
Maode
[ Dividers Type
Drividers | width
Height

Dizplay mode: 2B
Area

INormaI 'I

Tilt

m =
[wrc ]

1200 mm
1500 mm

I 1.800 m2
I a0

E nvironmental Conditions
ASHRAE/MFRC =

u

i~ Total Window Fesult

.

Click on a component ta display characteristics below

-factar |—7Wz’m2—C
shac [ 7 Glazing System
Wi [
o 7 Det.| ID 9
Nlapers 2
trea [ 1118,
Edage area 287 m2

Ucenter 7 Wiim2
S 2
SHGC 7
e 7

For Help fress F1

Results show “?”
because the Calc
button has not been
activated.

Step 2:

The characteristics of the
currently selected glazing
system are displayed in the
lower group box.

* Select

Step 1:

Single click on the glazing system

to select it. The glazing system

will be hashed, and the color will
change, to indicate that it has

been selected.

Step 3:

To change the selected Glazing

System, either:

®  Click on the pulldown list to

see the names from the
Glazing System Library

Or

®  Click on the double arrow
button to open a window
showing all the information
from the Glazing System

Library

Cancel Find I I\D ¥ | 13 records found

# of Ervironmental Overall
D Mame Layers | Tilt Conditions Keft Thickness | Uwal SHGC Tvis | RHG
K mn W dm-C
1 Single Clear 1 90 ASHRAEMFRC néa 3.00 £.083 0.857 0893 BE5.2
2 Double Low-e 2 90 ASHRAEMNFRC 003 2575 1.8M 0.485 0712 3615
3 Triple Clear 3 90 ASHRAE/MFRC 0074 34.54 1.767 0.682 0740 5112
4 Dauble Clear with Argon 2 90 ASHRAEMFRC 0.080 18.80 2612 0.760 0814 5742
5

3mm clear double

ASHRAE/NFRC

0.105

WINDOWS5 User Manual
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2.4. Construct a Window Product

2. Quick Start

2.4.2. 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.

i Window Library {C:\Program FiIes"-.,LBNL"-.,WINDIIIWS"-.,w5—53—l:H‘3Eu.n1dh-). o IEI Iil
Eile Edit Libraries Record Tools Wiew Window Help
DeH| RS HE: > n[B= €0 OH*| TN

INormaI *l

List | D #{1 vl
Tl | Mame [Ficture [THERM Exampl

ModEINFHC vl

I™ Dividers Type [Picture [fired), NFT 7] 23]
Dividers | Width 1200 rom
g Heightl 1500 e
Dizplay mode:
Areal 1.800 m2

Tilt I ElL

Enviranmental Conditions

[4SHRAE/NFRC |

iT aotal Window Fesults

Click on a component to display characternistics beM |

1-fackor I ¥t i C
SHGC I ?
YT I ?

Cl ?  Detail

Frarne
Mame

D
Source
factar

Area

21 Uedge
2 Edge area | 0.082
2.201 Wim2-C PFD 80.2
0.081 m2 &bz | 0.500

i Select

[ e

FE

-Step 1:

Single click on a frame
component to select it.
The frame color will
change to indicate that
it has been selected.

Step 3:
To change the selected
Frame, either:

= Click on the
pulldown list to see
the names from the
Frame Library

Or

—=  Click on the double
arrow button to
open a window
showing all the

ifnormation from
the Frame Library.

x|

ﬂl Find IID j 24 records found.
For Help, prefss F1 Edge Edge Glazing -
Results SIhOW D Mame Source | Type Uvalue Uwalue | Comelation | Thickness | Prd Abs | Color
"2" pecause the Wwima-Co| WwWiAm2-C mm mm
Calc button has || 11 JambFikedClthm Therm  Sil £.425 3324 n/a 25.4 3.2 0.50
not been 12 Jambiented.thm Therm  Sil 5.187 2094 n/a 25.4 54.3 0.50 -
clicked. 13 HeadVented.thm Therm  Sil 5.145 2126 n/a 25.4 70.2 0.50 -
14 SilWentedClthm Therm  Sil 3629 3467 n‘a 25.4 975 0.50 -
Step 2: | 15 MestingRailthm Therm  Sil 7.368 1.951 n/a 25.4 53.5 0.50 -
The characteristics of 16 MestingRaiClthm Therm  Sil 4,892 3258 n/a 25.4 53.5 0.50 -
the frame will be 17 SilFied.thm Therm  Sil 10,970 2085 n/a 25.4 97.3 0.50 -
displayed in the lower 18 SilFixedCl.thm Therm  Sil 6681 3345 n‘a 25.4 97.3 0.50 - |
right group box. 19 Silented.thm Therm il £.380 2213 n/a 254 we 050 [
20 manual_head THM Therm  Sill 220 1.603 nia 188 0.50 -
Figure 2-5. Select a Frame for the window.
2-6 November 2001 WINDOWS User Manual




2. Quick Start 2.4. Construct a Window Product

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

i Window Library {C:'Program Files',LBNL WINDOWS5'w5-53-CHIEx.mdb) i, |E| |£|

File Edit Libraries Record Tools Wiew Window Help

NS % BRR S E: wqrM|Brel: O# 2N

List | oal =]
Tl | Hame Im
Step 1: ModeINFHC vl
Click on the [~ Dividers T}mmﬂ

Dividers width [ 1200 mm
button. : Height | 1500 mm
Dizplay mode:

Im -"-'\TEEII 1.800 mZ

Tilk I a0
Environmental Conditions
[2SHRAE/NFRE =l

 Total Window Results ; : S
| Click on a component ta display characteristics below

1-fackar I—?W.-’m2-E
shec [ 7
o
o7 Do |

1 Divider Configuration

# of Horizontal Dividers I."—\utomatic j ok I
B of Vertical Dividers |8l E1s Cancel |
For Help, press F1 Apply bo Yision Area IAII vl Aply |

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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2.4. Construct a Window Product 2. Quick Start

i W5 - Window Library {C:'Program Files',LBNL\ WINDOW5',w5-53-CHIEx.mdb) 5 = |EI |£|

File Edit Libraries Record Tools Wew Window Help

! : . | Step 3:
DS $ RS E: « «r»nE-ell; O# TN The appropriate number of
_ dividers will be displayed in
List_| DR | 4/ the window.
o | Mame |Picture [THERM Exarnpl
ModeINFHE 'l
B Do Type [Pt (ed) NFF 7] 52} //gitr? plg click on a divider
width [ 1200 mm — | 9 .
0 T component to select it.
m Afeal 1.800 m2
AR Step 5:
Environmental Conditions To Change the selected
ASHRAE NFRC ¥ Divider, either:

= Click on the pulldown
— list to see the names
from the Divider
Library records

— Total Window Result

U-factor l—?W.-"m2-E Click on a component to display characternistics below or
shec [ 7 Bice! _f’ = Click on the double
T I—.? Mame | divider-3mm. THM % il arrow button to open
o[ 7 Deti.| bl 7 Lsoe |: 1770 M a window showing all
Source 1] Edge area | 0.658 m2 the information from
Ufactor | 1.913 W/m2-C FFD 25.4 the Divider lerary
Area | 02001 m2 Abs| 0.900
x|
e Cancel | Find IID J ¥ records found.
Edge Edge Glazing
D I arne Source | Type Uvalue Uvalue | Comelation | Thickness | Prd Abz | Color
Wim2-Co| Wimz2-C T i
1 Alum/Divided ASHRAE M/ nda n#a Clazs1 nia 159 04aa
| 2 Butyl/Divided ASHRAE MA& n/a néa Class2 n/a 153 090
| 3 wood/Divided ASHRAE Suspend: n/a néa Class3 n/a 153 090
| 4 Insul/Divided ASHRAE Suspend: n/a néa Classd n/a 153 090
| 5 AlumdSuspended ASHRAE Suspend: n/a néa Classh n/a 16.0 030
G Yirgl/Suzpended ASHRAE MAa n/a néa Clazss1 n/a 16.0 030
divider-3mm. THM Generic | Divide [Naa ]

Figure 2-7. Select a Divider for the window.
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2. Quick Start

2.4. Construct a Window Product

2.4.4. Calculation

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

B Window Library (C:*Program Files',LBNL\WINDOWS', w5.mdb)
Eile Edit Libraries Record Tools Yew ‘Window Help

=lolx|

DS % 2B S8z nar (B

eN: O# 2N

Click the Calc List | 1D &[4 -]
button and_the Mame |Picture [THERM Exampl
program will Mods [NFRC -]
calculate the Total ¥ Divid . :

. v Dividers Type IPlcture [fized), MFF 'lﬂ
Window Results. =

Dividers | W’idthl 1200 ram

Height I 1500 rm

Display mode:
Area
Im:rmal = I 1.800 m2
Tilt I a0

Environmental Conditions
|ASHRAE/NFRC =l

— Total Window Result |

Click on a component ta display characteristics below

U-factar | 28921 wimoo

SHGC | 0.3597
WT | 04356
Cl I 11 Detail...I

Far Help, press F1

Mode: MFRC | [NUM 4

Figure 2-8. Calculate the whole product properties.

2.4.5. 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

Cl

explained in detail in Chapter 4 of this manual.

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,

WINDOWS5 User Manual November 2001



2.4. Construct a Window Product

2. Quick Start

2.4.6. 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.

b

Click on the Display
Mode pulldown and
select Temperature
to see the

temperature map.

Click on the Image
Control button to
control the
temperatures in

the map.

Image control

@ £ oK
Mirirum Temperature (10 °C _
Mawimum Temperature 15 °C ﬂl

" Condensation image 4I2mm

Inside Temperature |21 C

i Window Library (C:\Program Files,LBNL} WINDOWS' w5.mdb)
Eile Edit Lbraties Record Tools Wiew Window Help

DEH 2B ES(E:wqr M@ €Ni OH#| 2N

Lzt | 1D # (1 vI J
Calc | Mame |Ficture [THERM E=ampl
ModeINFHC ‘I
[V Dividers Type IF'icture [fixed], MFF "Iﬂ
Dividers | Wwidth [ 1200 mm T
Disl 4 Height 1500 mm
izplay mode:
Areal 1.800 m2
vlTempelature "I
= Tie| a0
Erviranmental Conditions
[4SHRAE NFRC =l
A | 2

Haold left button and mowve mouse to rotate

 Total Window R esults
28921 wepmao
SHGC | 0.3597

WT | 0.4956

Cl I 1 Detail...l

U-factar

[ T
AR R e e ] e 56
A

1195 150

Mode: NFRC | [WUM o

Inside RH ISD 4

Dewpaoint |0 C

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:
= Itis 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.

= Itis 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).

2-10
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2. Quick Start

2.5. Saving Projects

2.5. Saving Projects

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.

Save in: I {3 Projects

| « &k E-

2|x]

@BestWindows.mdb
@ws.mdb

121 wS-Newset mdb
@WindowsRUs.mdb

File name: |MoreWind0ws

Save I

Save as tupe: IW’indowS D atabaze [*.mdb)

j Cancel |/A

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, as

shown below:

Lok in: I 5 Projects

| = & e E-

20|

@BestWindows.mdb
@MoreWindows.mdb
@ws.mdb

121 W5-Newset mdb
@WindowsRUs.mdb

File name: ||

Open |

Filez of type: IW’indowS D atabaze [*.mdb)

j Cancel |/

2|

Figure 2-11. Use the File/Save menu to save the current data into a different project database
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3. Installation

3.1. System Requirements

WINDOWS requires the following minimum computer requirements:

Pentium class or better.

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

Microsoft Windows 98™, Windows 2000™, Windows ME™, or Windows NT™. (The program WILL
NOT run with Windows 3.1™ Windows NT 3.51T™M or Windows 98TM™),

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.

3.2.2. Installing WINDOW

Put the program installation CD in the appropriate drive.

The installation program should automatically start when the CD is inserted, but if not, browse to the CD
with MS Windows Explorer and double click on:

Window5FPRsetup.exe

& C:\TEMPY.CD =10l
C“Ck on J Fil=: Edit Yew Favorites Tools Help
WindOW5FPRsetup.exe to J = Back - = - | @Search [ Folders @Hlstnry | %’ q; * =) | -
install WINDOW5 Mame ¢ | Size | Type | Madfied |
mTHERMSGIDha.exa 1,956 KB Application B/EEI2001 6:15 PM
C||Ck on ﬁWindDWSFPRsetup.axe 30,854 KB Application 8/29j2001 1:11 PM
THERMb5alpha.exe
To install THERM5
|2 object(s) |32‘D ME |@. Iy Computer A

Figure 3-1. Run the setup.exe file on the WINDOW installation CD.
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3.2. Installation Procedures 3. Installation

An Installshield Wizard window will appear saying that the installation program preparing the installation.
Wait for this window to disappear, and then proceed to the next step. To cancel the installation, click in the
Cancel button.

InstallShield Wizard

WINDIDWE Final Pre-Releaze Setup is preparing the
InztallShield® \Wizard, which will guide you through the rest of the
setup process. Please wait.

Figure 3-2. The InstallShield Wizard window.

Another InstallShield window will appear. Wait until this window disappears, and then proceed to the next
step. To cancel the installation, click in the Cancel button.

E xtracting Files
The contents of this package are being extracted.

Please wait while the InstallShield Wizard extracts the files needed to install
WINDOWS betaZ_045 on your computer, This may kake a Few moments,

Reading contents of package. ..

|

Installshield

< Back | Mexk = | Cancel

Figure 3-3. The Windows Installer window.
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3. Installation

3.2.

Installation Procedures

The WINDOW Welcome window will appear. Click the Next button to proceed, or cancel the installation by
clicking on the Cancel button.

InstallShield Wizard

Welcome to the InstallShield Wizard for
WINDDWS

computer. To continue, click Mest.

The InstallShield® Wizard will install 'WIND WS on pour

Cancel

Figure 3-4. The Welcome window.

The License Agreement window will appear. After reading and agreeing to the terms of the license, click on
Yes button to proceed with the installation. Click the Back button to go to the previous screen, or cancel the
installation by clicking on the No button.

InstallShield ¥Wizard

Licenze Agreement

Fleaze read the following license agreement carefully. =

(&

Prezs the PAGE DOWHMN key to see the rest of the agreement.

BETA LICENSE AGREEMENT
Software: Window
Wersion: 5 Beta

IMPORTANT - READ CAREFULLY: THIS BETA LICENSE AGREEMEMNT
["AGREEMENT"]IS & LEGAL AGREEMENT BETWEEN YOU (IN YOUR CAPACITY AS
AN INDIVIDUAL AND AS AN AGENT FOR YOUR COMPANY, INSTITUTION OR
OTHER ENTITY] [COLLECTIVELY, *vOU" OR “LICENSEE") AND THE REGEMTS OF
THE UMINMERSITY OF CALIFORNIA, DEPARTMENT OF ENERGY
COMTRACT-OPERATORS OF THE ERMEST DRLANDO LAWRENCE BERKELEY

Do wou accept all the terms of the preceding License Agreement? If you choose Na, the
zetup will close. To install WINDOWS, you must accept thiz agreement.

IrstallShield

A

=

< Back Yes Mo

Figure 3-5. The License Agreement window.
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3.2. Installation Procedures 3. Installation

The Customer Information window will appear. Type the appropriate information into the fields, and click
the Next button to proceed, or cancel the installation by clicking on the Cancel button.

InstallShield Wizard

Customer Information
Pleaze enter your infarmation,

Fleaze enter your name and the name of the company for whom pou work.

User Mame:

IDa\-'id Drawson

LCompany Mame:

IConsultants of Americd

IrstallS hield

< Back | Mest > I Cancel

Figure 3-6. The Customer Informaiton window.

The Choose Destination Folder window will appear. The default folder for the program is C:\Program
Files\LBNL\WINDOWS. NOTE: It is important to keep this directory structure in order for the WINDOWS5
installation to be compatible with the Optics5 installation. Extreme caution is advised if this structure is
changed. Click the Next button to proceed. Cancel the installation by clicking on the Cancel button.

InstallShield Wizard

Choose Destination Location

Select folder where Setup will install files.

WM DODWS will be ingtalled by default in a directory called WINDOWS under Program

Filez\LEML. Do not change theze locations if you want to exchange data between
Opticeh and WINDOWHS

" Destination Folder

C:MProgram FilesiLEML Browse... |

ImstallShield

Cancel |

Figure 3-7. The WINDOW Destination Folder window.
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3. Installation

3.2. Installation Procedures

The installation program will display all the setting specified in the previous steps in the Start Copying Files

window. Any of these settings can be changed by clicking on the Back button, or they can be accepted by
clicking the Next button. The installation can be cancelled by clicking on the Cancel button.

InstallShield Wizard

Start Copying Files

Review settings before copying files.

Setup has enough information to stark copying the program files. |f vou want to review or
change any seftings, click Back. If you are satisfied with the seftings, click Next to begin
copying files.

Curent Settings:

Uzt Informatior: |
D avid Dawsan
Consultants of America

Destination Directory:

C:\Pragram FilesSLBML
Setup Type:
Typical
e
i} r
IrstallShield

Cancel |

Figure 3-8. The selected installation settings are displayed in the Start Copying Files window.
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3.2. Installation Procedures

3. Installation

The installation program will install WINDOW, and show a bar with the completion status in the Setup
Status window. The installation can be cancelled by clicking on the Cancel button.

InstallShield Wizard . il
Setup Status

WwiNDOWS Setup is performing the requested operations.

Ingtalling:

C:\Program Files\LEMNL\W/INDOWSWWE exe

= G

ImstallShield

Cancel

Figure 3-9. WINDOW is being installed.

When the installation is complete, the Installation Wizard Complete window will appear. Click on the
Finish button to finalize the installation.

InztallShield Wizard Complete

Setup has finizhed installing 'WIND WS an your computer.

Caricel |

Figure 3-10. Click on the Finish button to complete the installation.

The program can be started from the Start button, Programs, LBNL Software, WINDOWS FPR, as shown

below.

November 2001
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3. Installation

3.2. Installation Procedures

Windows Update
‘Windows Explorer (23
Mew Office Document:
Open Office Docurnent
Metscape SmartUpdate
WinZip

Launch Internet Explorer Browser

Programs
Documents
Settings
Search
Help

Run...

Shut Down. ..

@ Accessories

Microsaft Excel

Microsoft: Access

E Microsoft FrontPage
Microsaft Waord

@ Microsaft Visual Studio 6.0
@ Metscape Communicator
(5 winzip

@ Paint Shop Pro &

(3 mnstallshield

@ Microsoft Visual SourceSafe
(53 corel YENTURA &

@ Rowxin Easy CD Creatar 5

¥

[start || @ S 1 7]

Figure 3-11. Start the program from the Start button.
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3.3. Links to THERM and Optics Programs 3. Installation

3.3. Links to THERM and Optics Programs

In order to be able to use the THERM button in the Frame and Divider Libraries detail view (which launches
the THERM program), and the Edit Glazing button in the Glass Library detail view (which launches Optics),
it is necessary to have the THERMb5alpha and Optics5 programs installed on your computer.

If you already have these programs installed on your machine, you do not have to do this step.
These two programs can be installed from the following sources:

=  WINDOWS Beta2 CD contains an installation file for the THERMS5 Alpha version, called
THERMb5alphaSetup.exe, which can be run by double clicking on them from the Microsoft Windows
Explorer.

=  Optics can be downloaded from http://windows.lbl.gov/materials/optics5/default.htm.

WINDOWS will assume that the THERM and Optics5 programs are installed in the following default
directories:

=  For THERM 5:

C:\Program Files\LBNL\THERMb5alpha\Therm5alpha.exe
= For Optics5:

C:\Program Files\LBNL\Optics5\Optics5.exe

If these programs are not installed in these directories, when you click on the buttons that fire up the
programs, WINDOWS5 will put up a message saying that it can't find the programs, and an Open dialog box
will appear, where you can browse to the program location. WINDOWS5 will remember the location you
specify, so you will only have to do this once.

Information

Can't locate Opticeh. exe. Please use the browser
to locate it.

Laak ir: IaUDtimEmzzy j ﬁl
|1 Standards

If the Optics (or THERM) programs are not
installed in their default installation directories,
WINDOWS will display a message saying it
can't find the program, and will display an

Open Window so that you can browse the File name:  [Oplicsb.exe Open |
program location. =
Files of ype: IDpticsS [opticsh. exe) ﬂ Cancel |

Figure 3-12. WINDOWS will ask for the Optics5 and THERM program locations if those programs are notinstalled in their default
directories.
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3. Installation

3.4. Installation Problems

3.4. Installation Problems

3.4.1. Not enough disk space

If the installation program detects that there is not enough disk space, a screen showing how much is needed

will appear.

3.4.2. Previous Versi

i"w!;" WINDOW 5 Beta 1 - Install5 hield Wizard

Out of Disk Space

Disk space required For the installation exceeds available disk space.

The highlighted volumes do not have enough disk space available for the currently
selected Features, You can remove files from the highlighted wolumes, choose ta inskall
less features onto local drives, or select different destination drives.

‘olume | Disk Size I Available | Required | Differences I -

1027MB 36ME 42MB -5643KE

= 4000ME 117MB OKE 117MB

=IE: S09EME 1155MB G955KE 1150MB

=R S49ME 44MEB OKE 44MEB

%I: S675ME 1350MB OKE 1350MB oo

%J: S675ME 1350MB OKE 1350MB

%K: OKE OKE OKE OKE

S 2499MB 1807MB OKB 1a07Me =]

Iristallshield

Figure 3-13. Window showing necessary disk space for WINDOW installation

on Detected

The installation will detect if WINDOW has been previously installed and will require that it be uninstalled

before the new installation can proceed (see Section 3.4, "Uninstalling WINDOW").

InstallShield Wizard

Welcome

Madify, repair, or remaove the program.

‘wielcome to the WINDODWS beta? Setup Maintenance program. This program lets you modify
the current installation. Click one of the options below,

i Madify
Select new program components to add or select curently installed
components ko remove.
i Repair
@ Reinstall all program components installed by the previous setup.

@ Femove all installed components.

ImstallShield

< Back | Mest > I Cancel

Figure 3-14. Remove the previous version before installing a newer version.
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3.5. Uninstalling WINDOW 3. Installation

3.5. Uninstalling WINDOW

To uninstall WINDOW, either run the original installation setup.exe which will display the Program

Maintenance window (Figure 3-18) and click on the Remove option, or open the Microsoft Windows™
Control Panel.

Programs L4
C Documents

[ﬁ;_ Settings

B3 Control Fanel

|3 Frinters

' Iﬂ Taskbar...

Figure 3-15. To uninstall WINDOW, run Control Panel

Click on the Add/Remove Programs icon in the Microsoft Windows™ Control Panel.

B3 Control Panel [_ (O] %] I

File Edit “iew Help

T W E Y B =

|»

Acceszibility  § Conzole Data Sources  Date/Time Devices
Options Togran: BC)
- ' m @
=5y AL ]
Dial-lp Diizplay Find Fast Fonts Intemet FKevboard
M onitor Options
e oy
P 8 o
Livellpdate il Modems Mouse M5 DTC Multimedia
) 55
s D S @ 6 @
Metwork PC Card Ports Printers GuickTime  QuickTime 32
[FCMCIA) |
Fegional  SC51 Adapters Server Services Softex PC Softex Power j
Cattinas [ ard Cemtrallar b amanarmanl '

|Sets up programs and creates shortouts.

S

Figure 3-16. Click on the Add/Remove Programs icon.

In the Add/Remove Programs Properties dialog box, under the Install/Uninstall tab, select the WINDOW 5
Beta 1 program, and click the Add/Remove button.
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3. Installation

3.5. Uninstalling WINDOW

Add/Remove Programs Properties HE I

Install/Urinstall | windows NT Setup |

@ Toinstall a new program from a floppy disk or CO-ROM
i

drive, click [nstall
Install...

The following software can be automatically removed by
‘windows. To remave a program or ta modify itz installed
components, select it from the list and click
Add/Remaove.

THERM Example Files B

i, (! |
Windows NT
Wirnip

Wingip Sel-Extractor

Add/Bemove... |

ak. | Cancel | Lol |

Figure 3-17. Select the WINDOW 5 Beta 1 program and click the Add/Remove button

The Welcome window will appear. Click the Remove radio button, and then the Next button to proceed, or
click the Back button to go back to the previous step. To cancel the program removal click on the Cancel

button.

InstallShield Wizard x|
Welcome
Madify, repair, or remaove the program. = ’
(Ca>

‘welcome to the WINDDWS beta? Setup Maintenance program. This program lets pou modify
the current installation. Click one of the options below.

i Modify

Select new program components to add or select curently installed
components o remove.

i Repair
ﬁ Fieinztall all program components installed by the previous setup.

Remowve all ingtalled components.

ImstallShield

< Bachk | Mest > I Cancel |

Figure 3-18. Click on the Remove radio button, and then click on the Next button.

The Confirm File Deletion window will appear to verify that you want to remove the program. Click the OK
button to remove the program, or click the Cancel button to cancel the program removal.

Confirm File Deletion LI

Do you wank to completely remove the selected application and all of its components?

Cancel |

Figure 3-19. Click on the OK button to confirm the removal of the program.
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3.5. Uninstalling WINDOW

3. Installation

The Setup Status window will appear to show the progress of the program removal. To cancel the program
removal click on the Cancel button.

InstallShield Wizard : il
Setup Status

&

wiNDOWS beta? Setup is performing the requested operations.

Uninztalling: Copying OLE Automation files...
C:\Program Filez\Common FilezWMicrosoft Shared'

57%

IrstallShield

Cancel

Figure 3-20. The progress of the program removal is displayed in the Uninstalling WINDOW 5 Beta 1 window.

When the removal is complete the InstallShield Wizard Completed window will appear. Click the Finish
button to complete the procedure.

Maintenance Complete

InztallShield Wizard has finished performing maintenance
operations on 'WINDOWS betaZ,

< Back

Caricel |

Figure 3-21. Click the Finish button to complete the program removal.
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4. Program Description

4.1. Overview
WINDOW consists of a series of the following libraries which are described in detail in this chapter:

= Window Library

= Glazing System Library
= Glass Library

= Gas Library

=  Frame Library

= Divider Library

= Environmental Conditions Library
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4.2. Libraries in General 4. Program Description

4.2. Libraries in General

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

4.2.1. 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.
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4. Program Description

4.2, Libraries in General

The List View of the Frame Library

i Frame Library {C:\Program Files',LBNL} WINDOWS' w5.mdb) =|g|5|
File Edit Libraries Record Tools YWiew ‘Window Help
DeH| sER&SE: ««>r | Baeol: 0% 2N
- - Frame Library [C:4Program FileghLBMLW/IMDOWS w5, mdb) =
Hew | Edge Edge Glazing -
— D MName Source | Tupe Urvalue Uvalug | Comelation | Thickness Pfd Abz | Color
LCopy | Wim2-Co | Wem2-C i i
1 Alw/break ASHRAE MN/a B.EE0 Clazs1 néa B7.2 0.90
&I | 2 Alfwh ASHRAE MN/a 3970 Clazs1 néa B7.2 0.90 -
rRnd—————I | 3 ‘wood ASHRAE MN/a 2270 Clazs1 néa E9.8 0.90 -
|'D == 4 Vinyl ASHRAE Mg 1.700 Class1 nia g5 030
[ || | & HeadFisedCltim Them il 6733 nfa 5.4 mz o5 [
Advanced.. | | E  HeadFized.thm Therm Sl 8.587 néa 254 0.2 0.50 -
8 Jamb¥entedCl.thm Therm Sl 3365 néa 254 532 0.50 -
20 records found. | 9 HeadventedClthm Them  Sil 3200 néa 25.4 72 o050
Import | | 10 JambFived.thm Therm  Sill 9h39 na 5.4 R43 050 -
gt | | 11 JambFixedCl.thm Therm Sl E.425 néa 254 532 0.50 -—
12 JambVented.thm Therm Sl 5187 néa 254 543 0.50 -
&I | 13 Headvertedthm Therm Sl 5146 néa 254 0.2 0.50 -
Frint | R SilbentedCl thm Therm 3629 m 25.4 - L
15 MeetingRail.thr Therm  Sill 7368 hia 254 R3R &0 -
16 MeetingRailCl.thrm Therm Sl 4.892 néa 254 535 0.50 -;I

For Help, press F1

[
ode: FRC [ o [ 4

Click on the Detailed View button to see

the Detail View of the selected record,

where the values can be edited.

Alternatively, double click on the
highlighted record to go to the
Detailed View.

Click on the List button to see the
List View of the library

record, #14.

The Detailed View of the Frame Library fi the selected

—> 12 Frame LiSrary {05 Progrem Mies LSHL ETSOS i mel) =1Bfx
He [t lbewisr Bscond Took s Weeke Hdo
Gk ABB DM : M k(B R DO# N
Frama Librasy
e |
e i0# 14
Thean
_J Maee S ariedlitn
3 owscn Irhen:l :I T jra =
Flanarse | \Fiogron Fleid_ BRI HD TwTSnpiesh, Sroess |
UELLEE S
Fawe:| 3629 w2 ©
Edga of files [ 3867 Wi €
E g C parmhaiiar: =
GLATING FTETEM =
Whl T
Corkes o Gt Lok | 2802 WiniZE
FREME
T
Matnsa e[ 00500
Cooc
|W.
Candarmalian inde: -
BN | ES0YAH | EMGRH | Oved
Frowe| DEW|  Omr TEE ]
Edger [T - T F- 2 K]
-
For Help, pram Pl Piods: PR ramM

Figure 4-1. Switching between the List View and Detail View in a Library.

4.2.2. Selecting Records from

Libraries

From many of the libraries, it is necessary to select records from other libraries. For example, in the Window
Detail View, in order to define a window, it is necessary to select records from the Frame Library, the Glazing
System Library, and possibly the Divider Library. From the Glazing System Library, it is necessary to select
records from the Glass Library and the Gas Library.
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4.2. Libraries in General

4. Program Description

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.

& Window Library {C:\Program Files'LBNL,WINDOWS', w5-53-CHIEx.mdb) ==l il
File Edit Libraries Record Tools Wiew ‘window Help
DSH| % =R/ F/E: K«r|Ba ¢n: O#TN
—Glazing System Librar
15t
D #:[10 Name: [3 mm PP for Vil Fised .
# Lapers: |2 ﬂ Tilk: a0 :
The dOUbIe \ Enwmnmantallm :
arrow select N Conditians: ;
button can be Connens | 1 2
used to open Overal thickness: [20.700  mm
a view into [o] Name [Mode] Thick [Fip| Tsol [ Rsolt [ Rsoiz [ Twis [Rvist [Rvis2| Ti | E1 | €2 [Cond|  Comment
the G|ass N Glags 1 »p 836 Bronze_d4.afg 40 ]| 0580 0057 0057 0630 000 0080 0000 0841 0244 0300
Library to T e 1 A 127
SeleCt glaSS 172 5100az_4.ppg # 40 | 0319 0251 0063 0E36 0035 0056 0000 009 08243 03500
layers.
| »
x|
Eancell Findl IID 'I'IDDB records found.
1D Mame Manufacturer | Source (Mode| Color| Thickness | Tsol | Rsoll| Rsol2| Twis | Rwis] | Rwis2 | Tir | emisl | emis2
mm
100 Bronze_3.dat Generic Optics & # 3000 0E46 0062 0063 0620 0065 0086 0.000 0.840 0840
101 Bronze_B.dat Generic Optics & # E.000 0486 0.053 0053 0533 0056 0.056 0.000 0.840 0.840
102 Clear_3.dat Generic Optics & # 3048 0834 0075 0075 0893 0.083 0.083 0.000 0.840 0840
103 Clear_g.dat Generic Optics & # E.000 0771 0.070 0070 0884 0.080 0.080 0.000 0.840 0.840
oo 2 e e 104 Gray_3.dat Generic Optics & # 3000 0609 0.0680 0061 OE17 0062 0.083 0.000 0.840 0.840
105  One.dat Generic Optics 5 £.000  1.000 0.000 0.000 1.000 0.000 0.000 0.000 0.840 0.840
106 Zero.dat Generic Optics 5 - £.000  0.000 1.000 1.000 0.000 1.000 1.000 0.000 0.840 0.840
700 B120.afg AFG Optics & # - E.000 0140 0339 0204 0205 0323 0.217 0.000 0471 0844
701 B130.afg AFG Optics & # - E.000 0227 0.319 0141 0307 0.275 0152 0.000 0625 0844
702 B140.afg AFG Optics & # E000 0319 0.248 0052 0410 0.219 0.097 0.000 0705 0844 _
Figure 4-2. Selecting a record from another library.
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4. Program Description 4.2. Libraries in General

4.2.3. 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 4 b M

= The Toolbar has buttons for first , previous "~ next - and last

records.

record to move between

4.2.4. 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.

i window Library (C:\Program Files',LBNL', \WINDDWS5',w5.mdb) - |EI |£|

File Edit Libraries Record Tools Wiew Window Help

D ERS([E: (> r[E2e0: 0% 2N

= : Window Library (C:\Program =
Detailed View | Files\LEML'wIND D'w/5w5.mdb)
T — N

Step 1: il D Name Tige Width | Hsight | Ufactor | SHGC | Twis | O
Click on the Conv | inches | inches | Blushft2F
New button 1 Picture [THERM Example) Fictwe [fixed], NFRI 4724 5305 0509 0360 049 108
tQ copy the N Horizantal Slider (THERM Example]  Harizantal Slider, 44 : 0620 | 0.
hlghhghted ~Find—— 3 Cl Horizontal Slider [THERM Example] | Horizontal Slider, &8 53.06 4724 0E17 0E20 0E37 00
record. ||D 7

Advanced... |

3 records found. Adding a record...

Impart

E t
Apar 1D fir riews record: |4 Cancel |

Beport

il

Print . -
=L [~ Ovenwrite existing reconds

id
For Help, press F1 / Mode: MFRC | UM A

Step 3:/

WINDOWS will automatically assign a unique ID for the new record. A different ID
number can be typed, as long as it is unique. Click OK to add the new record.

Figure 4-3. Create a new record using the New button.
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4.2. Libraries in General 4. Program Description

Creating New Records Using 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.

B Window Library (C:"Program Files'LBNL) WINDOW 5 w5.mdb) : - |EI |£|
File Edit Libraries Record Tools Yiew ‘Window Help
Step 1: Ced 2R S [E: (> |[Eae0;: OH BN
Click on the ! - -
: : Window Library [C:5Program —
record to N Detailed Vlewl Filesh\LEML\WIMDOW S b, mdb)
copy to
highlight it. Mame Type Width | Height Ufactar SHGC | Twiz Cl
ﬂ inches | inches | Brush-ft2-F
Step 2 Picture [HM Example) Picture [Hd], NF[ 47.24 59.5 0.509
Click on the i Cl Harizantal Slider [THERM E .. [ Harizant II'd 8 47.24
Copy button . - arizontal Slider [ wample] | Horizontal Slider, X .
to copy the

highlighted [
record. Advanced... |

3 records found. Adding a record...

I mpart

Expart
il |D for new record: |4 Cancel |

Beport

g

Erint . L
— [~ Owenwrite existing records

=
For Help, press F1 / Mode: WFRC | UM 4

Step 3: /

WINDOWS will automatically assign a unique ID for the new record. A different ID
number can be typed, as long as it is unique. Click OK to add the new record.

Figure 4-4. Create a new record by copying an existing record.
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4. Program Description

4.3. Window Library

Step 5:

i

4

Advanced...

4

Far Help, press Fi

4 records found.
| mpart

Expart

s

Beport

Print

Picture [THERM Example]

Picture [fized), MFR

1200

Click on the Detailed View button to edit the values of the newly created record.
& window Library (C:\Program Files', LBNL, WINDOW 5 w5.mdh) _ o] x|
File Edit Libraries Record Tools Wiew Window Help
D@WH s:BRGE: (> @= el O# TN
= = “window Librar [IC:%\Program =
Detailed Yiew | FilzshLBML twINDOwWE w5, rmdb)
Mew . . .
D Marme Type width | Height Ufactor SHGLC | Twis Cl
| Copy I mrm mrm Wem2-C
1 Picture [THERM E zample) Picture [fised). MFRC 2001 1200 1500 3.057 0562 0573 00
ﬂl 2 Horizontal Slider [THERM Examples] Huorizontal Slider, &4 1500 1200 3796 0620 0B322 324
r Find 3 Cl Horzontal Slider [THERM Example] | Horzontal Slider, Ad 1500 1200 0637 00

~

=
Mode: NFRC [ UM 4

D

/
Step 4:

Highlight the record to be edited, then either click on the Detailed View button to make

changes to the new record, or double click on the highlighted record.

Record Tools Wiew ‘Window Help

i window Library {C:\Program Files',LBNL} WINDOWS'w5.mdb)
File Edit Libraries

D@ s B2R[S E: K 0B

e0;: O# 2%

Cale |

¥ Dividers
Dividers |

Dizplay mode:

INormaI 'l

D #

C—

Ficture [THERM Examnpl

INFHC 'I

Name

Mode

Type [Picture [fired). NFT =] >3]
“width [ 1200 mm
Height 1500 mm

Areal 1.800 m2
Tilt I 30

Environmental Conditions
|ASHRAE /NFRC

— Total Window Result

U-factar | 3.0570 yppo-C

SHGC I 0.5619

YT | 05730

Cl I 0 Detail.. |

1]

Click on a component ta display characteristics below |

— Glazing System

|8} I 5
Mlayers |—2
[ 0300 m2
0.273 m2

Area

Edge area

M arne I 3mm clear double

SC| 0832
SHGC | 0775
Wic | 0524

= »|
Ucenterl 2772 Wim2-C

Far Help, press F1

|
Mode: WFRC | [MOM

il

’
4

Figure 4-5. Edit the newly created record in the Library Detail View.
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4.3. Window Library 4. Program Description

4.3. 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.

4.3.1. 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.

58 Window Library (C:Program Files',LENL WINDDWS' w5.mdb) : _|EI|£|
File Edit Libraries Record Tools View Window Help

DS $R@SE: > M[B2 ©0; OH*| 2N
List | D # |1 'l

Mame m

Mode m

¥ Dividers Ti'pelmﬂ
Dividers | width [ 1200 mm

Display mode: Height | 1500 rom
. Area
[Noma =] [7800 m2
Tilt I a0

Environmental Conditions
ASHRAEMNFRC hd

— Total Yindow Result
U-factor | 28927 wima.o

Click on a component to display characteristics below

SHGE | 0.35a7
YT | 0.4956
CII 1 Detail...l
For Help, press F1 Mode: NFRC | [uUM b

Figure 4-6. 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 glass layer. If the record was imported from the Optics5 database, this
name will automatically come from that database.
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4. Program Description 4.3. Window Library

#HLayers

Tilt
Environmental
Conditions

ID#
Name
Mode

Type

Tilt
Size
Width
Height
Area

Environmental
Conditions

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

The unique ID associated with each glazing system record.
The name of the window, defined by the user.
The Mode of the calculation. Default: NFRC

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 definition.

Tilt of the product. Default: 90

Overall size of the product, based on the Type input value.

Overall width of the product, based on the Type input value. Units: mm (SI); inches (IP).
Overall height of the product, based on the Type input value. Units: mm (Sl); inches (IP)
Overall area of the product, based on the Height and Width. Units: mm (SI); inches (IP).

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

Total Window Results

U-factor
SHGC
VT

Cl
Detail

Display Modes
Normal

Temperature
Map

The whole product U -factor.

The whole product Solar Heat Gain Coefficient.

The whole product Visible Transmission.

The whole product Condensation Index.

This button displays detailed values for the Condensation Index calculation.

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 5.
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4.3. Window Library 4. Program Description

4.3.2. Window Library List View

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

i Window Library (C:\Program Files'LBNL', WINDOW 5" w5.mdb) ! ol x|

File Edit Libraries Record Tools Wiew Window Help

D s 2RSE: « > r[E=200; 0% 2N

| »

= = “window Library [:4\Program
DetailedView | | Files\LBML\WINDOWS w5 mdk)

1=
o
=

[} Mame Tvpe ‘width | Height Ufactar SHGC | Twis Cl
| LCopy I mrn mm Wima-C
1 Picture [THERM Example) Picture (fixed). NFRC 2001 1200 1500 2087 05682 0573 00
&I | 2 Horizontal Slider [THERH Example] Horizontal Slider, &4 1500 1200 3796 0620 0632 324
rFind——————— ' | 3 I Horizontal Slider [THEFRM Example] | Horizontal Slider, &2 1500 1200 3501 0620  0EB37 00
fio | B ¢ | Pictus (THERM Exanpl) Ficture (ixed), NFRC 2001
I— !
Advanced... |

4 records found.
Impart
Export

Report

il

FErint

=]
For Help, press F1 Mode: NFRC | [NUM Y

Figure 4-7. Window Library, List View.

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

Detailed View goes to the detailed view of the record, where the input values can be edited.

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 Currently disabled.

Export Used to create a comma-separated text file of the Window Library list.

Report Used to create one of the following reports:

=  Window 4.1: areport in the same format as Window 4.1, with all the data associated
with the window.

= DOE-2: areport (text file) that contains input data to be used with the DOE-2 hourly
simulation program. Currently, this file can only be written for windows with one
light

Print Used to print a report which contains a list of all the records in the library.
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4. Program Description

4.3. Window Library

4.3.3. 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 L

ibrary.

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.

& window Library (C:\Program Files'LBNL', WINDOWS' w5-53-CH9Ex.mdb) i = |EI|£|
File Edit Libraries Record Tools Wiew indow Help
DSH 2RSS E: K rv|E-en; O#* 7N
List | D # [1 =l
Cale | MName |Picture [THERM Exampl
Mode |NFRC 'I
I Dividers Type | Picture [fixed), NFF ¥ ﬂ
Dividers | Width [ 1200 mm
Disel g Height 1500 mm
isplay mode:
Area
mormal o 1.800 m2
Tilt a0
E nviranmental Conditions
ASHRAE/NFRC s
|_—

— Taotal Window Result

Ll-factor I P fm2-C
SHGC I ?

.

VTI 7

ol ? Detal. |

| Click on a component to display characteristics below /

Glazing System

3mm cle

[0] 5

R i il ‘\
Ucenter I 7 Wim2-

Mlayers 2 SC I ?
Arsa I 1116 SHEC ?
Edge area 287 m2 Vtcl ?

For Help fress F1

\

Results show “?”
because the Calc
button has not been
activated.

Step 2:

IWXYWI_ Y

Step 1:

Single click on the glazing system
to select it. The glazing system
will be hashed, and the color will
change, to indicate that it has
been selected.

Step 3:
To change the selected Glazing
System, either:

" Click on the pulldown list to
see the names from the
Glazing System Library

Or

" Click on the double arrow

button to open a window

showing all the information
from the Glazing System

Library

The characteristics of the
currently selected glazing
system are displayed in the
lower group box.

+ Seleck
Cancel | Find IID 'I 13 records found.
# of Erviranmental Overall
18] Mame Layers | Tilt Conditiohs K.eff Thickness | Uwal SHGC Twis RHG
addmk mm wddmz-C
1 Single Clear 1 90 ASHRAE/MFRC néa 3.00 £.083 0.857 0893 6652
| 2 Doublelawe 2 90 ASHRAE/MFRC 0.051 25.75 1.8m 0.485 0712 3615
| 3 Triple Clear 3 90 ASHRAE/MFRC 0074 3454 1.767 0.682 0740 5112
[ | 4 Double Clear vith Argon 2 90 ASHRAE/MFRC 0.080 18.80 2812 0.760 0814 5742
» 5 [ 3mm clear double 2 A5 '5 44 2799 0524 84 B

Figure 4-8. Select a Glazing System for the window.
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4.3. Window Library

4. Program Description

4.3.4. 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.

i Window Library {C:\Program FiIes"-.,LBNL"-.,WINDDWS"-.,w5—53—EH9E:-:.n1dh-). i IEI |£|
Eile Edit Libraries Record Tools View \Window Help
DS 4B@ S E: « «» B> €0l O#| 7%

List | D # 1 vI
Tl | Mame |Ficture [THERM Exarnpl

Mode I WFRC v I
Type | Picture (fived), NFT =] >3]

[ Dividers

Dividers | Wwidth | 1200 mm

: Heightl 1500 iy
Dizplay mode:

f-‘«real 1.800 m2

INDrmaI *I
Tilt I 0

Environmental Conditions

~Step 1:
Single click on a frame
component to select it.
The frame color will
change to indicate that
it has been selected.

Step 3:
To change the selected

[4SHRAE MNFRC =l Frame, either:
= Click on the
pulldown list to see
the names from the
aTotaI Wi Roelo | Click on a component to display characteristics beM | Or Frame lerary
I-factar I_?W.-’m2-C
SHGE | ? Frame A/ . += Click on the double
wlit s Nane > arrow button to
o = o[ 2 Uedge | 1503 wi/mz-\ open a window
Source I 2 Edge areal 0.032 m2 §h0wmg_ all the
Utactor [ 2201 wimzC RO [ 802 ifnormation from
prea [ 0081 m2 abs [ 0500 the Frame Library.
* Select x|
Cancel | Find IID j 24 records found.
For Help, press Fi Edae Edae Glazing -
Results SIhOW [n] t ame Source | Tepe Uvalue Uvalue | Comelation | Thickness Pid Abz | Colar
"2" pecause the Wm2-Co | Wm2-C T i
Calc button has | 11 JambFixedCl.thm Therm  Sil E.425 3324 n/a 5.4 53.2 050
not been | 12 JambWented.thm Therm  Sil 5187 2.094 n/a 5.4 54.3 050 -
clicked. 13 HeadVented.thm Therm  Sil 5146 2126 nfa 25.4 vo.2 0.50 -
14 SilventedCl.thm Them  Sil 3629 2467 néa 25.4 976 050 -
Step 2: . 15 MeetingR ai.thm Them  Sil 7.368 1.951 néa 25.4 535 050 -
The characteristics of 16 MeetingRailCl.thm Them  Sil 4.892 2258 néa 25.4 535 050 -
the frame will be 17 SillFixed.thm Them  Sil 10.970 2085 nfa 25.4 97.3 050 -
disp|ayed in the lower 18 SilFizedCl.thm Therm  Sil E.E81 3345 nia 25.4 7.3 050 - -
right group box. 19 Silvented.thm Therm  Sil E.380 2213 nia 25.4 7.6 050 -
20 manual_head THM Therm  Sil 220 1.603 nfa 18.8 80.2 050 -
R o ;
Figure 4-9. Select a Frame for the window.
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4. Program Description

4.3. Window Library

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

Step 1:
Click on the

i Window Library {C:\Program Files',LBNL, WINDDW 5w 5-53-CHIEx.mdb)
File Edit Libraries Record Tools Wew ‘Window Help

=1olx]

DSH| 2R &S E: war B el;: OH TN

List | sl ¥

G | MHame Im
tode Im
™ Dividers Typelmﬂ

Dividers
button.

Width | 1200 mm
Diep. 4 Height 1500 mm
izplay mode:
f—‘«real 1.800 m2
INormaI 'I
Tilk I a0

Environmental Conditions
| ASHRAE /NFRC i

— Total Window Results : : i
| Click on a component to display charactenistics below

1J-factor I T wimaC

SHGC I 7
YT I ?
CII i Detail...l

Divider Configuration

# of Horizontal Dividers I."—\utomatic j

B of Vertical Dividers  |SIRL0ES

For Help, press F1 Apply toWizion Area IAII 'I

Step 2:
The Divider Configuration dialog box will

Cancel |
Apply |

appear. Select the correct number for Horizontal
and Vertical Dividers, and click the OK button.

Figure 4-10. Specify the number of dividers for the window.
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4.3. Window Library 4. Program Description

58 W5 - Window Library {C:'Program Files',LBNL} WINDDW 5% w5-53-CHIEx.mdb) o IEI ILI
File Edit Libraries Record Tools Wew Window Help .
S = = |_ Step 3:
DS $2RBSFB: B2 00; OH# 7N The appropriate number of
- | T / d|V|dgrs will be displayed in
—— the window.
Cale | Mame |Picture [THERM Exampl
ModeINFHE ‘l
IV Dividers TypeIF'iCture [fixed],NFf'Iﬂ //gteplll lick divid
T I ingle click on a |V|_er
o Height | 7500 component to select it.
: by I
mormal = rea | 1.800 m2
e[ a0 Step 5:
Enwironmental Conditions To Change the Selected
IASHHAEJNFHC 'I .. .
Divider, either:

" Click on the pulldown
list to see the names
from the Divider

— Tatal Window Result ;
B b lan | Click on a compornent to display characternistics below lerary records
U-factar I T wmaC Or
e .
siac[ 7 'V'N:m — _f,ﬁ| L= Click on the double
1N IDEr-2Mm. b
il arrow button to open
of 7 Detl. I it Uedoe || 1700 wiime a window showing all
Source 1] Edge area | 0.658 m2 the information from
Ufactor | 1.913 W/m2-C FFD 254 .. .
Area | 0.2001 m2 Abz| 0.900 the Divider lerary'
x|
-Selec:t Cancel Find [N} j 7 records found.
For Help, press F1 - _l I
Edge Edge Glazing
D I arne Source | Type Uvalue Uvalue | Comelation | Thickness | Pid Abz | Color
Wwema-Co| WmZ-C mm mm
1 Alum/Divided ASHRAE MNAd n'a n/a Clazz1 n'a 1549 .40
2 Buly/Divided ASHRAE N/d nia nfa  Class? nia 169 040 -
3 wood/Divided ASHRAE Suspend:s  nfa nfa  Class3 nia 169 080 -
4 Insul/Divided ASHRAE Suspends  nfa nfa  Classd nia 16.9 080 -
5 Alm/Suspended ASHRAE Suspende  nfa nfa  Classh n‘a 16.0 0.30 -
B Winyl/Suspended ASHRAE M/ néa nfa  Class] néa 160 030 -
divider-3mm. THM Generic | Divided [N ] [ 254 1 090 [N

Figure 4-11. Select a Divider for the window.

4.3.6. Calculate

When all the components for the product have been defined, the total product values can be calculated by
clicking on the Calc button.
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4. Program Description 4.3. Window Library

4.3.7. Condensation Index (Cl) Calculation

WINDOWS includes a feature which calculates the whole product Condensation Index (Cl) using the
methodology presented in NFRC 500. This process involves importing files from THERMS5 into the Frame
and Divider library that have been modeled in THERM with the Condensation Index feature. See the
THERMD5 User’s Manual and the NFRC THERMS / WINDOWS Simulation 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 Cl and U -factor calculations.
This will also mean that in WINDOW, separate

surface temperatures from THERM for each cross-section (see Section 4.7.4, "Condensation Index
Calculations"); 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 ClI
value is presented on the Total Window Results section of the Window Library Detailed View. The Detail
button to the right of the Cl rating on the Window Library Detail View shows intermediate component
specific values used in the Cl calculation.

B Window Library {C:"Program Files'LENL) WINDOW 5% w5.mdb) " i |EI |5|

File Edit Libraries Record Tools View Window Help

DEH s 2RSS EH: Cr B2 o0 O% TN

List oz 7
Cale MHame lm
Maode m
™ Dividers Tﬁ'pelmﬂ

Dividers Width | 1500 mm
Height | 1200 mm

i e

Dizplay mode:
A I
Im rea | 1.800 ma
A EE
Enwironmental Conditions
| ASHRAE/NFRC =
Condensation Index Details i x|
o hiea| @30%AH | @SOXRH| @70XRH|  Overal| L
- Vel nes EslE ol /43 017 2485 3239
Uactor | 3.7357 wima.C Clb 4543 017 2485 2
sic [06201 tla 1000 4676 3446 4757
VAT | Ole 9335 E4.21 4474 5847
ThedWhtO|e P o =2 I 4543 3017 2485 3238
produc bt
) 5 0430573 00000 00740 01381 00707
Condensation ol 5 043073 00000 00740 01382 OOFO7
Index value is LEOE i ) ) i )
presented in the Frame1| 13 0050744 01371 03630 04612 03204 I

Cl box. Edge1| 13 0038445 00001 00386 01619 0.0BGS
Frame2| 12 0050604 01306 03579 04563 03152
Edge2| 12 0061512 00000 0033 01571 0063
Frame3| 6§ 0050744 00935 01778 02240 01618
For Help, press F1 CEdge3| 6 0038446 00001 00393 01628 0.0B73
Frame 4| 15 0055231 00005 02359 03537 01967 |

The Detail button shows CI results
from all the window components that

are used to calculate the whole
produce Cl value.

Figure 4-12. Condensation Index results for the whole window product.
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4.4. Glazing System Library

4. Program Description

4.3.8. Temperature Map

WINDOWS displays a Temperature Map for the whole product, based on detailed temperature from
THERM. Therefore, this feature requires that the frame components of the whole product are referencing
THERM 5.0 Alpha files (modeled with the Condensation Index feature turned on).

Normal Display Mode

imlx| R

e Lty

i Fvorge ani F ke LIS W DO S |

Temperature Map Display Mode

B ke | i ¢ ] e LR R T £t )
Py Ed Lbrorm  Beroed Tode Wes Wieds  Heb ﬁ&mwwpww
e BRI o H B RR: ORI TW e L08R W W4 FHIH ell: O# W
Lt o i vl ¥ L.
Lk J Plaanm [Frz -rlli-EﬁHE-a-u = Horme [Foies THE M E ol "
= | = e (T T
1 Dovbart ppm [ Prcbiacibocet 11 =] 23] i oo L ML
oot | i [T o | || ven [ IIMME 4
Coes Hoght | 5
e LT | t
[T :n;:-':u:;ﬁu ﬂ[ﬁ?ﬂ E!':':.?!HLH‘?.'E - IR
m IS HREERFRL =
A A o
A = | |
ok bt baation: ared v e b olade Pl
rﬂm":;;n“wc Clchonsemperrt ko ol charachmsior brine 1M$E%'m
P ] sio [oFs
vr [T w1 [oasm
o [T | ol T el |
[ R o .
1 4F an De 13 2 4 ir :I:II 150
s Wil AL rm 2 e e Tl R ]
Click on Display Mode Click on Display Mode Click on the Image
pulldown and select pulldown and select Control button to control
Temperature to display Normal to return to the the Temperature Map
the Temperature Map the normal display image settings .
Image control x|

Miriraurn Tef;'uperalure A0 °C

Magimum Temperature |15 °C

" Condensation image

Ok

Catcel

ZOr

il

Inside Temperature (21 °C

Inzside RH IED %

Devapoint |0 °C

Figure 4-13. The Temperature Map.
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4. Program Description

4.4. Glazing System Library

4.4. Glazing System Library

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 Optics5 database) and definitions of the gaps
between the glass layers, which are defined by a thickness and selections from the Gas Library. When the
glass layers and gaps have been defined, the results are calculated using the Calc button.

4.4.1. Glazing System Library Detail View

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

i W5 - Glazing System Library (C:\Program Files\LBNL'\WINDOWS5' w5.mdb) e IEIliI
File Edit Libraries Record Tools Wiew Window Help
D 2B &E: K« > |B2ef: OH TN
— Glazing System Library
List |
D #: IB Mame: |Bmm brorize triple
ﬂLayers:IS ﬂ TiIt:I 90 ¢
Emviontientalf, HRAE NFRC =]
Eomment:l 1 2 3
Overall thickness: |43.4DD mm
[ o] Name Mode] Thick [Flip] Tsol | Rsolt | Fisole | Twis | Rvist | Rvis2| Ti | E1 | E2 | Cond |
Glass1 pp 101 Bronze_B.dat # 60[J| 048 0053 0053 0533 0056 0055 0000 0.840 0840 0.900
Gasl w1 A 127
Glasz 2 »» 101 Bronze_B.dat # 60 [J] 0486 0053 0053 0533 0056 0056 0000 0840 05840 0900
Gaz2 w1 Air 127
Glass 3 pp{ 111} Bronze B.dat # 60[J 04 0053 0053 0533 005 0055 0000 0840 0840 0.900
4| | »
Ceriter of Glass Results | Temperature Data DpticaIDataI
Ufactor SC SHGC Fiel. Ht. Gain Twis K.eff Gap 1 Keff Gap 2 Keff
W m2-C Wdm2 - - WK
1.7513 0.4017 0.3455 269 01547 0.0807 0.0633 0.0700
™| Frotected
For Help, press F1 Mode: MFRC | [MUM. v
Figure 4-14. Glazing System Library, Detail View.
The following section describes the input fields for the overall glazing system.
ID The unique ID associated with each glazing system record.
Name The name of the glass layer. If the record was imported from the Optics5 database, this
name will automatically come from that database.
#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

Tilt The tilt of the glazing system. Default: 900
Environmental
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4.4. Glazing System Library 4. Program Description

Conditions 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.

Comment A user entered comment.

Overall

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

The following section describes the input fields for the layers in the glazing system.
ID The unique ID associated with each glazing system record.

Name The name of the glass layer. If the record was imported from the Optics5 database, this
name will automatically come from that database.

Mode 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.

Thick Thickness Glass thickness. Units: mm (Sl); inches (IP).

Flip A checkbox to indicate whether or not the glass layer is flipped. 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.

Tsol Solar transmittance of the glazing layer.

Rsoll Solar reflectance of the glazing layer, exterior-facing side.

Rsol2 Solar reflectance of the glazing layer, interior-facing side.

Tvis Visible transmittance of the glazing layer.

Rvisl Visible reflectance of the glazing layer, exterior-facing side.

Rvis2 Visible reflectance of the glazing layer, interior-facing side.

Tir Thermal infrared (longwave) transmittance of the glazing layer.

El Infrared (longwave) emittance of the glazing layer, exterior-facing side
E2 Infrared (longwave) emittance of the glazing layer, interior-facing side
Cond Conductance of glass. Units: W/m-K (Sl); Btu/h-ft-oF (IP)
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4. Program Description 4.4. Glazing System Library

4.4.2. 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.

i Glazing System Library {C:\Program Files',LBNL\ WINDOWS',w5.mdb) L - |E||£|
File Edit Libraties Record Tools Wew Window Help
DeH|fB2RE]E: (> |Ba g O#2N
- - Glazing Systern Library [C:\Pragram =
Files\LBMLSW/IND 055w mdb)]
e | # of Environmental Owerall
— 1] Mame Layers | Tilt Conditions K.eff Thickness Uwal SHGC Twiz RHG
Copy |
1 : NFRC 0 3 0893 | 6
&l 2 Double Low-e 2 90 ASHRAE/MFRC 0.051 2575 1.801 0.485 07z 35
CFind————— | | 3 Triple: Clear 3 90 ASHRAE/MFRC 0.074 3454 1.767 0.es2 0740 B11.2
IID j' | 4 Double Clear with Argan 2 90 ASHRAE/MFRC 0.0e0 18.80 2612 0.7e0 ne14 5742
| | 5 3mmclear doubls 2 90 ASHRAE/MFRC 0105 25,44 2799 0.775 0824 5B4E
Advanced... |
5 records found,
Impart |
Expart | e
Bepart |
Print
[ Ew | -
For Help, press F1 Mode: MFRC | UM v
Figure 4-15. Glazing System Library, List View.
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.
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 Currently disabled.
Export 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.
Report Currently disabled.
Print Used to print a report which contains a list of all the records in the library.
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4.4. Glazing System Library 4. Program Description

4.4.3. Create a New Glazing System

To create a new glazing system using the Copy button, follow these steps:

= Inthe 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 l i Glazing System Libi le: ol =l
H|ghl|ght the File Edit Lbraries Record Tools Wiew Window Help
record to be DeH|s@2RE[E: v BaeN: 0% 7NV
COpIed by Glazing System Library [C:\Program
clicking on the Files\LBNLSwINDOWS . mdb)
record . # of Environmental Owerall
D MName Layers | Tilt Conditions F.eff Thickness | Uwal SHGC Twis RHG
. Wik mnm wiim2-C
St_ep 2: 1 Single Clear 1 90 ASHRAE/MFRC  n/a 300 6083 1 1 570
Click on the 1—" Double B ASHRAE/NFRC i 1 35
Copy button to — 3 Trple Clear 3 90 ASHRAEMNFRC 0074 454 1787 1 1 511
copy the 4 Double Clear with &rgon | 2 90 ASHRAE/MFRC D060 1880 2612 1 1 574
highlighted 5 3mm clear double 2 90 ASHRAE/MFRC 0105 2544 2793 1 1 585
record 6 Emm brorze tiple 3 90 ASHRAE/MFRC  0.081 4340 1751 0 0 269
Adding a record...
B records found.
_ et | | step 3: i
esot | | WINDOWS will automatically 1D fornewrecord: |7 Concel |
gt | || assign a unique ID for the new -
em | || Glazing system. A different ID I Overwite exising records
number can be typed, as long as
it is unique. Click OK to add the
new record.
For Help, press F1 Mode: HFRC | [NUM 4
Figure 4-16. Use the button to copy an existing record to a new record.
& Glazing System Library (C:\Program Files', L BNL\ WINDOW 5 w5.mdb) - |E| |£|
File Edit Libraries Record Toaols Yiew ‘Window Help
DSd s 2R[E[E: > r|[Ba efp;: O# 7N
= = Glazing System Library [C:\Program
Step 5: —k Qetal\edVIEW| FilesSLE Lt/ IND 051w mdb)
C“Ck on the # of Environmental Owerall
Detailed View _ New | D Name Lapers | Tit | Condiions Keff | Thickness | Uval | SHGC | Twis | RHG
butt t Lopy | WK o e dm2-C
u O!‘l °_C°py 1 Single Clear 1 90 ASHRAEMFAC  nfa 300 B0E3 1 1 570
the highlighted &I 2 Doubls Low-e 2 90 ASHRAE/NFRC  0.051 ®/FE 180 0 1 1
record. L — 3 Tiiple Clear 3 90 ASHRGE/MFRC  0.074 454 1767 1 1 511
fio = 4 Double Clear with Argan | 2 90 ASHRAE/MFRC  0.080 1280 2B12 1 1 574
| 5 3mmclear double 2 90 ASHRAE/MFRC 0105 244 2799 1 1 585
v & Emmbronge triple 3 90 ASHRAE/MNFRC  0.081 4340 1751 0 0 269
vanced...
2 a0 | ASHRAE/NFRC 1 35

7 records found.
[rnpart

Export

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.

Bepart

dd

Frint

For Help, press F1

Mode:s WFRC | [MUM 4

Figure 4-17. Highlight the newly copied record and click on the Detailed View button.
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4. Program Description

4.4. Glazing System Library

When the
Detailed View is

The copied record before changes have been made.

f"‘st Opened, a” 15 Gacng Sy¥ies Lbrary (03 Fragrass Py LEHL STSDOW S e Sl =l x|
. . He Eib Uwwisr Bocond  Took s windos  Hein
,thef'eldsw'”be i RS m s e w B R O
identical to the S B Ly
copied record. e
L &l Hir 5 e Clest 4
»-u.wﬁ = ] @
Ersmornentall, o o =
Corwes: | i
lehleim‘:]_!.[lll ()
I Py Mo Thk [P Tedl | Reodl | Pl | Tol Farl | Fwic| T El EZ | Cond Conmes
> a1 ee IIJ!-II_IMI_Jd-al H JﬂDlUW 00 00 0EsE 003 002 00 0330 0330 03m
Use the
up/down Type a new name
arrows to add for the glazing
or delete glass Gerierof Gan Recubt | Tenpersiun: Dot Ookoal Do | system.
lavers, Lucia i SHCC | AelHiGen  Twve | Kol
WL il L T
RS 7 L] i) L ]
i
ForHalp, pras F1 Wiode: FFRC T =
The copied record after changes have been made.
11 Glacng Systess Library (O Program Fies| DR STMIOW S, wimadhj =Ja| =|
B Edt Lbeaiss Apoond Took: Ve Window  Help
' A e AW WA W (B el O TN
Tz 5 pey L
= |
(] pilf L vy p— L |
A Lapaz [2 - Tl @m*
E"'L!;;": BEHRAEHFAG -
Coawant | 1 ¥
Drasalithicknesy: {1970 e
o Flwes Mide Thok Fip Tdod  Redll  Rsdl? - Twe | Bl | Rwid | Ti B | E2 | Cond Lo
Bl T ke 0T [Tl 1ok H 21 03y DO Do 0ARE 00z Q0eR Og R0 QD 05
Gwl s 1 A 177

Click on the Select
arrows to pick a
new glass layer
from the Glass
Library.

U
The results fields //
=

will become “?”
when values
change. Click on the
Calc button to
recalculate the

For Halp, pram ']

]

L

%n g Clews 1 H

0y oM. DI DEE aEE AR amD QR0 0D 050

Centet ol Glost s | Tarmerniuns Dars | DhoiiceiCin |

Uleciza | 4c SHeC Fid Ht B | Toar
Wil | wini_|
7 ¥ T ?

Fnd | _"{'_3 108 mcarck land.

=

1 LA
Rull| Facl, Tom | Frivl | Fisz. Th «m_-:mzii

. The Select screen
displays the

=

records from the
Glass Library.

\Click on the column
names to sort by that
column.

T~Type a value in the

Find box (and
select either ID or
Name from the

(Buer] vca]
o Howe: Moradscnmy | Sason | Mods Goka Thecknsia |
(Li]

results. | 00 poees dde  [Bewsic Dpics & 8 1M0 06% 0062 0063 D0ES D055 000 QB0 0 M0

/" W1 Boes G |Gk Dpris & 8 RIO0 043 0063 00T 0532 00 LLL T

Highlight the desired [ 103 Claw_Ede e Opicz5 GO0 D7 QOFD DOW QBB DOED L QMO O B

f 14 Gy Skt e Optiez5 8 10 DAY QDED DOEN E1F DUED DOEY 0000 QB0 OB

glass I|_brary record, | 1 Drmcdat G Otz § GDO0 1000 0000 D000 100D D000 DOB] QD00 QB0 LED

then click on the Select [ 108 Zende G Opiez & GO0 G0 1000 1001 0000 1000 1000 QD QBD QBD

button to use it in the | M0 Blleg 40 Doz . GO0 D14 0359 DM Q6 (3 DAT AN0 04 QB

. | m paneg 55 Dpiet ¢ [ GO0 D3Z 038 0140 QA7 0O 0O 0000 0ET 0B
glazing system. | M2 EALeh ] Dptica & 8 G000 03I AME OO QA0 N6 D07 Q000 0TS R

Figure 4-18. Editing the Glazing System characteristics in the Detailed View.

pulldown list) to go
to a specific record.
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4.5. Glass Library 4. Program Description

4.5. Glass Library

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. The WINDOWS Glass Library is linked to the Optics5 glass database, and is shipped with the most
current Optics5 database, as discussed in Section 4.5.3, "The Optics5 Connection”.

4.5.1. Glass Library Detail View

The Detail View shows details of individual glass layers in the Glass Library

i W5 - Glass Library (C:'Program Files',LBNL} WINDDWY ! - |E| I!I

File Edit Libraries Record Tools Wiew ‘Window Help

DSH| $B@ & E: > M[Bcell; O#*| 7R

List | Glazs Libramy
D #: I Thickness:l 3.0 mm
Opticz 5 |
MHame: |Bronze_3.dat

Fd anufacturer: IGeneric

—Solar
Tranz (Tzoll | 0.646

Reflect.. Frant [Risall]: I 0.062
Reflect., Back [Hsol2]:| 0.063

— Wizible
Trans [Twis): | 0680

Reflect., Front [Rvis1): | 0.065

Reflect.. Back [Rviz2): I 0.06G

—IR

Trans (Tir | 0.000

Ermiz.. Front (Emis1) I 0.840

Emis., Back [Emiz2]| 0.840

Conductivity:| 0,900 4/ fm-K

Colar: :

Comment:

V| Protected

For Help, press F1 Mode: MFRC | [NUM 4

Figure 4-19. Glass Library, DetailView.

The optical properties defined for each glass entry are listed below:

ID The unique ID associated with this record. For records whose Source is “Optics”, this ID
is assigned by the Optics5 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.

Name The name of the glass layer. If the record was imported from the Optics5 database, this
name will automatically come from that database.

Manufacturer The name of the glass manufacturer. If the record was imported from the Optics5
database, this name will autmoatically come from that database.

Source Source of the optical data. Current options are:

= Optics: Indicates that the data was imported from the Optics5 database. These
records will have the spectral data information from the Optics5 database.
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4. Program Description 4.5. Glass Library

Mode

Color
Thickness
Tsol
Rsoll
Rsol2
Tvis
Rvisl
Rvis2
Tir
emisl
emis2
Cond

= 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.

An identifier to determine if the glass layer is approved by NFRC. Only records with
“#7 in this field can be used for NFRC simulations.

A graphic representation of the color of the glass.

Glass thickness. 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 glass. Units: W/m-K (SI); Btu/h-ft-oF (IP)
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4.5. Glass Library

4. Program Description

4.5.2. Glass Library List View

The List View shows all the records in the Glass Library.

ii Glass Library {C:\Program Files'LBNL\ WINDOW 5" w5.mdb) ol x|

File Edit Libraties Record Tools Wiew ‘Window Help

DeWd sBR(&[E: «rv|Blaeb; O%*| 7N

&

Caopy
Delete

r—Find
D

Advanced...

Detalled Yiew

!

4

[

Glasz Library [C:\Program FilesiLBMHLWIMDOW 5w mdb)

Irnpart
E=port
Eeport

Print

i

[~ MFRC arily

1005 records found.

D Mame Manufacturer | Source |Mode| Color| Thickness | Tsol | Rzoll | Rzol2| Twis | Rvisl | Rvis2| Tir | emis] | emis2

mm

EO00 0486 0.053 0.053 0533 0056 0056 0000 0.840 0.840

10 Bronze B.dat Generic Opticz & i~
| 102 Clear_3.dat Generic Optics5 # 3000 0834 0075 0.075 0899 0.083 0.083 0000 0.840 0.840
| | 103 Clear_G.dat Generic Optics5 # E000 0771 0070 0.070 0824 0.080 0080 0000 0.840 0.840
| 104 Grap 3.dat Generic Optice5 # 3000 0E09 0.060 0.081 OE17 0062 0083 0000 0.840 0.840

105  One.dat Generic Optics 5 E000  1.000 0.000 0.000 1.000 0.000 0.000 0000 0.840 0840

For Help, press F1

106 Zero.dat Generic Optics 5 - E000 0000 1.000 1.000 0.000 1.000 1.000 0000 0.840 0.840
[ | 700 B120afg AFG Optics 5 # - EO00 07140 0333 0.204 0205 0323 0217 0000 0471 0844
[ | 7 B130afg AFG Dptics5 # [0 E000 0227 0219 0141 0307 0.275 0152 0.000 025 0.844
[ | 702 E140afg AFG Optics 5 # EO00 0319 0.248 0.092 0410 0.219 0057 0000 0705 0844
| | 703 B220.4fg AFG Optics 5 # - EO00 0091 0401 0102 0178 0326 0162 0000 0473 0844
[ | 74 B230af AFG Optics 5 # - EO00 07140 0320 0.087 0260 0.277 0123 0000 0623 084
[ | 705 E240afg AFG Optics 5 # EO00 0193 0.243 0.080 0355 0225 0079 0000 0705 0844
[ | 706 E320afg AFG Optics 5 # - EO00 0079 0400 0.096 0105 0324 0.088 0000 0472 0843
[ | 707 B33af AFG Optics 5 # - EO00 0130 0317 0.074 0160 0273 0072 0000 0622 0843
[ | 708 E340.afa AFG Opticz 5 # - EO00 07182 0244 0057 0217 0213 0057 0000 0704 0844
[ | 709 E420afg AFG Optics 5 # - E000 0088 0400 0104 0125 0324 0102 0000 0480 0843 =

Mode: NFRC | [NUM V

Figure 4-20. Glass 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 records from an Opticsb database, either the standard database or the
user database. The database to be referenced can be specified in the File/Preferences
menu, Optics 5 tab.

Used to create a comma-separated text file of the 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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4. Program Description 4.5. Glass Library

4.5.3. The Optics5 Connection

The WINDOWS Glass Library is based on the Optics5 glass database, and is contains records from the most
current Optics5 database available at the time of the program creation. The Source field indicates that the
records are from the Optics5 program, and all these records are protected from editing (they have a gray
background in the list view, and cannot be deleted or edited in the detailed view). All data that comes from
the Opticsb database has detailed spectral data associated with it, equivalent to the "*" and "#" in WINDOW
4.1. The optical properties displayed (transmittance, reflectance, emittance) are average values calculated
from the Optics5 spectral data.

As the Optics database is updated, the new records can be download from the following website and then
imported into the WINDOWS Glass Library:

http://windows.Ibl.gov/software

4.5.4. Updating the Glass Library from Optics5

If a new version of the Optics5 database is released, these new records can be imported into the WINDOWS5
Glass Library using the Import button on the Glass Library list view. It is possible to import one or more
records at a time, or all the records.

To import Optics 5 records from the Optics5 database, follow these steps:

= Inthe File/Preferences menu, Optics 5 tab, use the Browse button to select the “Optics 5 database” or the
“Optics 5 User database”, which will then be the default Optics 5 database that WINDOW will use for

importing.
x|
Calculation Options | Colorz  Optics 5 I
Usze the following Optics database:
' Optics § database
\Program Files4 LENLYWINDO'W S optics. mdb Erowssl « Click on the Browse button to specify the
Optics 5 database and/or Optics 5 User
" Optics 5 ser database q Database. Then click on the radio button
Emwsel A/ to set the default database for WINDOW

to use when the Import button is used
from the Glass Library.

Ok, I Cancel | Lpply | Help |

Figure 4-21. Glass Library, List View.

= From the Glass Library List View, click on the Import button
= The Selectdialog box will show the records from the Optics 5 database.

= Highlight one or more records (Shift-left mouse click to select multiple contiguous records, Ctrl-left
mouse click to select multiple non-contiguous records)

= Click on the Select button and the highlighted records will be imported into the WINDOWS5 Glass
Library. This may take a few minutes. If the records already exist, a dialog box will appear asking
whether to overwrite existing records. The records will come in with the Source field set to Optics5, and
they will be protected (not editable).

= OR, click on the Select All button and all the Optics5 records will be imported.
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4.5. Glass Library

4. Program Description

= If the selected records already exist in the WINDOWS Glass Library, the program will ask if you want to

overwrite the existing records. These can be overwritten one at a time, or you can click on the "Yes to All"
option, and all the records will be overwritten without any more warning messages.

B Glass Librasy (0= Progeam Files LENL | WIND 4 Sow s madh)

Pl [dt Lirenss fecord Toos Mew Windee  Help

CEE| 4R S mE N

£ F F

H

Tl O# %W

=0l x|

Glaes Library 12 \Proguan FlessLB MUY DM Ereifi o]
=
= Bl Mee ) Momibicleet | Bowce Mods Dool Thickoesr | Teod | Reoll Fedz Tl Rl Fve2 To el ended |
Lo /

r I

= 10 Bones Gidst | Geveic  Opiiosh 8 B0 0405 (5 0063 053 0056 0056 0000 0G40 0
Fird e Cewr 2o Beneic [T 1000 DEM LOTE OUOFD DES 093 00ER D00 OGMD DB
£ || b TR Geneac Uptka s ¥ E000 077 U070 OUFD DES4 030 DOED D000 D40 IBHD
T 104 G Ade Geneic Opikea 5 4 1000 OEDS QOSD CWET DETT 0GE 0063 DEOGI ORN0 DM
; = 10 e dat Geneic Opikce 5 ED00 1000 0000 0000 1000 000D 0000 D000 CIS4D  DLBH
: | 1E Zends Geneac opices ] E000 0000 1000 1000 0O 10001000 0000 ORI 0RO
Step 1: 1005 recadz founcl 7m0 Elag 4 Opsee 5 % B0 0140 038 020 LI 0T 0277 D000 C4TI . DB
Click on the Import — Jrpan T Bl HFE Opikez 5 8 = EDI0 027 0319 0141 07 0375 0152 D000 OB e
button to open the o @ Elilag & DgiccE E000 019 0B O0EC 0410 0218 0057 0000 O DB
. e H Bl 4T Upicc5 EO00 091 080 0102 017 0T D162 D000 0471 DB
Select dialog box, EfsEe M Bl SFE Opiczs # = EO00 0140 0320 O0BF D261 03277 013 0000 021 OBH
which shows the Earl 715 Edillaig AFE Optice5 4 B0 0195 0245 O0ED N3 025 007 D00 075 DB
records in the Optics5 P 6 Elflaig & Dpicc 5 # B000 D07 0400 0056 DA 034 00BS DOOO 0472 DET
database 707 Edlaig 4 Opice5 ¥ B000 0130 017 0074 0180 0273 0072 000 Qe (I
: 708 Ed4lain & Dpticz5 % BI00  [EE 024 005 D 0213 005 D000 0704 (6

T |78 E4dlan AL Optizs 5 # - B0 0065 0400 0104 00125 0324 0002 0000 0480 (B =
Fior Halp, prese Fl T T | wm [ E
Sekct | Coreal | Sabecdl| Dawssisction] Frd| [0 ¥ 1000meosh oo
Step 2: o | A W eple Twe. | Moy | THones EveE | ErE | Aggenmrce =

Highlight the reocrds to be imported into the
Glass Library and click on the Select button
to begin the import process.

Or use the Select All button to import all the
records from the Optics database. This import
can take several minutes.

Use Shift-left-mouse-click to select multiple
contiguous records, and Ctrl-left-mouse-click
to select multiple non-contiguous records.

Tal C1NEg
e DAL

T Clag

73 CiEGag

T CEDe

e

Cled gl C000 COHG
Cley gl CO0peS 004G
Crunriglar: moppa coalng

Giwan glans coppa coalng

Do plhow: Doppey Dostng

Figure 4-22. Importing records from the Optics5 database.
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4. Program Description

4.5. Glass Library

4.5.5. Creating a User-Defined Glass Layer

In most modeling situations, the Optics5 data provided in the WINDOWS library (discussed in the previous
sections) 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. 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
WINDOWS will only be able to do a single-band calculation. (Use the Optics5 program to make a new glass
layer with spectral data and then import it into WINDOWS5 with the method described above for importing
data from the Optics5 database). In the case of a user-defined glass library created in WINDOWS, the values
input for the optical properties will represent average data supplied by the user rather than calculated by
WINDOWS from the spectral data in the Optics5 database.

To create a user-defined glass record in the Glass Library, follow these steps:

= Inthe Glass Library List View, copy an existing record by highlighting the record to be copied and
clicking on the Copy button. This will create an unprotected record with Source set to "User", so that the
fields can be changed in the Detailed View.

= Click on the Detailed View button to edit the glass information as needed, including the Name.

= Save the record using the Record/Save menu (or Alt-S).

File Edit Libraries Record Tools View MWindow Help

=10l x|

Step 2: NEH| 4 BR(&E: « «» v B=zel; O# 28
Click on the :
COpy bUtton to Detaled Viawl Glazs Library [C:\Program FileshLEMLWIMDOW S W, mdb)
copy the \ T =
h|gh||ghted t' - I 1D Narne Manufacturer | Source |Maode| Colar Thl::ess Tzol | Asoll | Rsol2| Twis | Awisl | Avis2| Ti | emis1 | emis2
record to a new = 100 Bronee,d.dat Garer Optics 5 # 3000  0.645 0.062 0.063 0.600 O.0B5 D0B6 0000 0.040 0.840
record. ﬂl [ | 101 Bronee_Bdat Generic Dptics 5 # 6000 0485 0.053 0.053 0533 0056 D056 0000 0840 0.340
. i1 — ] Clea t Generic Optics 5 0.534 0.075 | 0. a4
SFep .l' fip =l 103 Clear_B.dat Generic Optics & # BO00 0771 0.070 0.070 D824 0.080 ﬁm 0840 0840
Highlight the [ || | 104 Gray 3dat Gene PYF—" 0062 0063 0.000 0240 0.840
record to be pcvarced.. | | 105 Oneda Giene 0000 0000 0000 0540 0.840
copied. — |7 | 106 Zew.dat Gene 0 1.000 1000 0000 O.840 0,840
1005 records found. ||| 700 B120.afg AFG 1D for new record: [9333 Carcel | 5 0323 0217 0.000 0471 0.544
Impart | | 701 B130afg AFG 7 0275 0152 0000 DRZ5 0844
Expat | | 72 Bl4na I~ Overwite existing recards 0 0219 0097 0000 0705 0.844
703 EB220.afg AFG 2 0326 0162 0000 0473 0.844
ﬂl | 704 B230 afg AFG Optics o 7 - EOO0  0.140 0320 0087 U260 0277 0129 0000 0623 0841
Print | 75 B24naig AFG Dptics 5 # 6000 0193 0,243 0.060 0.355 0,225 D079 0000 0705 0.844
T : 706 EB3203 AFG Opties5 # [l 6000 0.079 0400 0.095 0105 0324 0088 0000 0472 0843
707 B3 AFG Opties5 # [ 6000 0130 0.317 0.074 0160 0.273 0072 0.000 0622 0.843
708 RA40.alg AFG Optes5 # [ 6000 0182 0244 0057 0211 0213 0057 0000 0704 0.844
707" B420.alg AFG opres5 # [l 5000 0.088 0400 0104 0125 0324 0102 0000 0480 0843
I | S—

For Help, press F1

Mode: MFRC | UM .

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.

Figure 4-23. Creating a user-defined glass layer which will not have spectral data associated with it.
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4.5. Glass Library

4. Program Description

Click on the

Detailed View ——

button.

58 W5 - Glass Library rogram Files\LBNL WINDOWS' w5.mdb) ;IEILI
File Edit Libraries Record Toaols Yiew ‘Window Help
DeHf2RE[E: Ky v|Bjaen;: O# 7
_ﬁ Glass Library (C:4Program Files\LENLSWINDOWS S, mdb) =
Detaled View |
New -
1D Mame Manufacturer | Source |Mode| Color| Thickness | Tseol | Bzoll | Rzol?| Twiz | Bwigl | Rwis2| Tir | emis] | emis?
Lapy | T
9922 Low-e_4.lof Fikirgton Morth Optics 5 # 4000 0BT 0117 0103 0819 0113 0104 0.000
&I | 9923 Lowe Slof Pilington Morth Optics 5 # 5000 OE7E 0119 0105 0826 0115 0109 0.000
~ Find | 9924 Low-e Blof Filkington Morth Optics 5 # EOO0  OBEZ 0113 0100 0819 0708 0102 0.000
D :l' | 9325 EclEvaRlof Fikirgton Morth Optics 5 # - EO00 0173 0.285 0116 0301 0431 0.247 0.000
[ ||| | 5me Eckblet Pikinglon Morth Opties 5 #  [I0] 6000 0192 0,288 0111 0.247 0433 0155 0000
e — | || 8927 ArcBiiof Fikington Morth Opticz 5 4 4000 0453 0054 0054 NESD NDE3 N0OR3 D000
9928 AucBIElof Fikington Morth Optics 5 # EOO0 0351 0.050 0050 0562 0053 0.059 0.000
1005 records found. ||| 9929 AmBH 0o Pikington Marth Optics 5 # 10.000 0215 0.046 0046 0409 0052 0.052 0.000
Import | | 9330 SolaE 2ot Fikington Morth Opticz 5 # ZE00 0475 0073 0122 0635 00R3 0098 0000
Export | : 9931 SolarE 3 lof Fikington Morth Optics 5 # 3000 0478 0076 0123 0597 0075 0.097 0.000
9932 SolarE 3 lof Pikington Morth Opticz 5 # 3000 0477 0075 0123 059 0075 0100 0.000
ﬂl | 9933 SolaE4lof Fikirgton Morth Optics 5 # 4000 0475 0076 0121 0611 0074 0101 0.000
Prirt | | 9934 SolarESlof Pikington Morth Optics 5 # 5000 0471 0077 0119 0612 0077 0107 0.000
I NFRC oniy : 9935 SolarEE lof Pikington Morth Opticz 5 # EO00 0456 0.074 0113 0E07 0074 0.097 0.000
9937 Bronze_3.dat Gereric Uszer - 3124 0F46 0.052 0053 0530 00BS 0.065 0.000
For Help, pres}}/ WI_IW!_ v

After creating the record, the

program will move to the new record
and highlight it.

& W5 - Glass Library {
File Edit

Record Tools Wew window Help

=] 3]

DSH $BREE: > (@ e0;: O 2N

Optics 5 |

For Help, press F1

Glass Library
1D #: |983B Thickness: 3.0 mm

Mame: |Heall_l,l Clear Glass

ManLfacturer: IEenerlc

— Solar

Trans [Tsol] I 0771
Reflect., Front [Fizall] I 0.075
Reflect., Back [Hso|2]:| 0.075

— Wisibl

Trans [T wis] I 0.893
Reflect., Front [Fwis1]) I 0.083
Fieflect., Back [Rvis2) I 0.083

IR

Trans [Tir) | 0.000

Emis., Front [Emiz1 ]I 0.840
Emis., Back [Emis2]| 0.540

Conductivity: | 0900 ' /K,

Calor. I:'

Comment;

I | Frotected

<

Mode: MFRC | UM v

Edit the fields in the new record with the
desired optical properties.

Keep in mind that because this is a user
defined record made in WINDOWS, it will
not have the detailed spectal data that
would be available from a layer created in

the Optics5 program.

Figure 4-24. The user defined glass layers must have the averaged optical properties input, rather than automatically calculated by the

Optics5 spectral data files.

4-28

November 2001

WINDOWS User Manual



4. Program Description 4.6. Gas Library

4.6. Gas Library

4.6.1. 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.

i W5 - Gas Library (C:\Program Files'\LBNL, WINDDW5', w5NewG: ol x|
File Edit Libraties Record Tools Wiew ‘Window Help
DSH| $B@&(@: 1 v |@cjen: O# 2N
Gasz Library
List |
1D &: |1
Marne: IAir
™| Gas Misture
— Conductivity Caefficients — Properties at STP
A|0.0028730 W/m-k Conductiviy [0.024083 WmK.
B|0.0000776 w/m-K2 Visgosiy [0017217 g/mes
£]0.0000000 k3 Specific Heat [37.150830 kl kg,
—Wizcoszity Coefficients Density |1.288344  kg/m3
AID.DDS?2BD o/ Framdd |26.5736
g |0.0000434 g/m-s-k
cloaoooann gimesk2 Froperty Calculator
— Specific Heat Coefficients ——
A|1.0394DSD ke -k
E |-0.00025847 k)/kg-k2
C|0.0004849 kl/kgK3
Molecular weight I 28.970
Camment:
¥ | Frotected
For Help, press F1 Mode: NFRC MM v

Figure 4-25. Gas Library, Detail View.

The properties defined for each gas entry are listed below:

ID Unique ID number associated with each gas 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 Name of the gas record, input by the user.

Conductivity Coefficients

The conductivity calculation is based on the following formula from ISO 15099:
Cond=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 Conductivity from 1SO 15099
Units: W/ m-K (SI); Btu/h-ft-oF (IP)
B Coefficient B for Conductivity from ISO 15099

Units: W/ m-Kz (SI); Btu/h-ft-oF2 (IP)
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4.6. Gas Library 4. Program Description

C Coefficient C for Conductivity from 1SO 15099
Units: W/ m-K3 (SI); Btu/h-ft-oF3 (IP)

Viscosity Coefficients

The viscosity calculation is based on the following formula from ISO 15099:
Viscosity = 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 Viscosity from 1SO 15099
Units: g/m-s (SI); Ib-s/ft2 (IP)

B Coefficient B for Viscosity from ISO 15099
Units: g/ms-K; (SI); Ib-s/ft2-oF(1P)

C Coefficient C for Viscosity from ISO 15099

Units: g/ ms-K2; (SI); Ib-s/ft2-0F2(1P)

Specific Heat Coefficients

The specific heat calculation is based on the following formula from 1SO 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: KjZkg-K (SI); Btu/Ib-oF (IP)

B Coefficient B for Specific Heat from 1SO 15099
Units: Kj/Zkg-Kz (Sl); Btu/1b-oF2 (IP)

C Coefficient C for Specific Heat from 1SO 15099
Units: Kj/Zkg-K3 (SI); Btu/Ib-°F3 (IP)

Molecular

Weight Molecular weight of the gas.

Properties at STP
Gas properties at Standard Temperature and Pressure.

Conductivity Conductivity of the gas, based on the Conductivity Coefficients and formula above.
Units: W/mK (SI); Btu/h-ft-oF (IP)

Viscosity Viscosity of the gas, based on the Viscosity Coefficients and formula above. Units: g/ms
(Sh); Ib-s/ft2 (1P)

Specific Heat Specific heat of the gas, based on the Specific Heat Coefficients and formula above.
Units: kiZkg-K (SI); Btu/1b-oF (IP)

Density Density of the gas. Units: kg/Zn® (SI); Ib-ft3 (IP)

Prandtl Prandtl number of the gas. Unitless.

Property

Calculator Property calculator for values at different pressures and temperatures other than the

standard values.
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4. Program Description 4.6. Gas Library

It is also possible to define gas records in the Gas Library which are mixtures of other gases, as shown in the
figure below. Section 4.6.3., “Gas Mixtures”, discusses how to creat new records composed of multiple gases.

i W5 - Gas Library (C:\Program Files',LENL} WINDOW S w5.mdb) _ o] x|

File Edit Libraries Record Tools Wew Window Help

DS $BRRS/E: > M[Bo[eli: OH*| TN

Gas Library
List |
10 #: IB

M ame: IAil [5%) / Argon [95%] Mix

V' Gas Mixture Add I Delste |

| D | Mame |Pe[cent| — Properties at STP
Gazl 1 Air BO% Conductivity |0.016688 '/ /m-K.
Gaz2 2 Argon 95.0% Viscosty (0020925 gimes

Specific Heat |0.539710  kl/kgK
Denzity |1.752144  ka/m3
Prandtl |0.6767

Property Calculatar |

Cammeht:

[~ Frotected

For Help, press F1 Mode: NFRC MM v

Figure 4-26. Gas Library, Detail View showing a gas mixture.
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4.6. Gas Library

4. Program Description

4.6.2. Gas Library List View

The List View shows all the records in the Gas Library.

i Gas Library (C:"Program Files'LENL', WINDOW 5 w5.mdb)
File Edit Libraries Record Tools ‘iew Window Help

- EE

Sy |[@Bolen; O#| 2N

Detaled Yiew
&
Copy

Delete

r—Find
1D

1

Advanced...

Gas Library [C:\Program Files\LBM LM wND 0w 5B mdb]

!

[

7 records found.
Impart
Export

Beport

uddd

FErint

[} Mame Type | Conductivity Wiscozity Cp Drenszity Frandtl Comment
WAk g/m-s kel gk kg/m3
1 Air Pure 0.024118 0.017174 1.005767 1.288344 0.7162
| Argon Pure 0.016330 0.021100 0.521922 1.776555 0.6744
e Krypton Pure 0.008675 0.023728 0.243700 3726727 0.6830
| 4 Henon Pure 0.005160 0.021069 0158040 58393131 0.6453
| 5 sF6 Pure 0.013000 0.014182 0.418600 E.497312 0.4567
| 6 A [5%] / Argon [95%) Mix hdix 0.016688 0.020925 0.539710 1.752144 0.6767

Air (1

)¢ Argon |

0.011503

0.023011

For Help, press F1

Mode: NFRC [ [ram [

|»

Jud|

yA

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

Figure 4-27. Gas Library, List View.

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

goes to the detailed view of the record, where the input values can be edited.

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
Currently disabled.

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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4. Program Description

4.6. Gas Library

4.6.3. Gas Mixtures

To create a record that has a combination 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, then select the gas and type in the gas percentage in the Gas
Mixture dialog box. A new line will appear in the gas mixtures section.

= Use the Add and/or Delete buttons create the desired gas mi

xture.

Step 1: 12 WY - Gas Lirery {C2 Program Files USHL SESOEEW S S Heet anl imsdb) =lo x|
Make a new record *g:*“‘“;“‘“.”w‘fblﬂ S AR
. . & R i - 4 L] ¥
using either the Copy : -
Giarx: Libraey [T Fiagraan =
button to copy an Dntsbed Yomn | | FiatL BHL WD Tt o]
existing record or then o i o e o e s
New button to create <p_ Wi ave | EARE | g
1 M Fus 28RS nmrar T e LRl EINE
anew reCOrd based i.l ] Fias noe Lificglen] nanam 1. T DETH
on a default record. Fire 3 Enpm Fus  DOBHY QNS D2EE AT DET
[io F-| i e Fios  OOEIE] OO0 DSIM) SESR O DES4
| & &FE Puea [0 3000 ez [ETE =1 B4 D
Step 2: TR | B An ¥ dugan [F5XIHE Wa  LONEAM QDCOERT  18EASR 1754 1AM
Goto the Deta"ed — | [ ———— 7 hm i) 4 dugan (RS Fayplon BRI HE Hm [Tt k] L CrEDEd 27 TELOTN 1365086 XD NIE
B ik by Fus TS 15 e 1 ¥ B1F
View of the newly . . -
created record. Emat i
e
B | =
For Halp, pram F1 Wioc: FFRC rar
Step 3:
Change the 12 W - Gas Lisrary (O Progr sm Pl SR SIENTHIN S vy ~lal l||
Fle E Ubrwisr Bl Took Wema Wnde Hel W neh} = -1E]
name of the Sh A0 W M4 HIE e N D% BN B BX W b Tok S e B0
new record. ~~ I ST SH A B W Ky [EeRl OF §R
= Bt
oulE Lt
Step 4: \‘“m i vioher L
Click the Gas P G 2| M s Wi
Mixture box so Fread | FrosteLssTe F ek Daetn |
Corchxira ﬁt@ltﬁ? A D Marss Fmcand Prpmiar & 5TF
that a .,,.,,m.: A0 g [ R =" T Concheiy JITEADES Wink
checkmark Specc Heed (7 150650 k1A A ooty TTTAT gives
a ears. Dereip fLZESRI kel Spacic Husl {!Hm kel Ak
pp P arcil _ESP‘E Derzp (1. 286344 bpmd
Poel [BE
Step 5: - S| Pirgeds Cacubat
Click the Add L
Button, and the
Gas Mixtures
dialog box
appears.
Conmmsni:
Conwrest
&
i
Pt Halps, prass F1 5'
Mioch: MFFC rard
Step 6: —’ Gas to add IXenon j
The Gas Mixture dialog box Mixture IED—J
appears. Select the gas from the Percentage =T Step 7:
pulldown and type in the mixture ’—|UK Cancel | A new line will appear with the added gas.

percentage, then click the OK button.

Continue to add gases as necessary.
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4.7. Frame Library 4. Program Description

Figure 4-28. Creating a new gas that is a mixture.

4.7. 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.

4.7.1. Frame Library Detail View
The Frame Library Detail View shows all the data for an individual record.

il Frame Library {C:\Program Files'LBNL\ WINDOWS' ol x|

File Edit Libraries Record Tools Wew ‘Window Help

DSEH| BB SB[z« rv|[B- 00; OH* 2N

Frame Library

List
Ll o# [i4
Therm | -
Mame: | SilventedCl.th

Source: ITherm 21 ﬂ T_l,lpe:ISiII j
FilenameZIE:\F’rogram Files“\LBMLYWAMDOW S amples', 3r0wse..l
— U-WaLLES

Frame:| 3.629 wim2-C
Edge of Glazz:| 3467 wWi/m2-C

Edge Correlation: IClass 1 'l

— GLAZING SYSTEM

Wwidth:| 254 mm
Center of Glass U-value: | 2802 Wim2-C

— FRAME
width: 7.6 mm
MateriaIAbs:I 0.500
Color:-
Cammeht:

r— Condensation Inde:

@30%RH | @50%FH | @70%RH | Overal
Frame ©ar7 0786 6.4
B 0045 0244 0361 783
™| Pratected
For Help, press F1 Mode: NFR.C MM v

Figure 4-29. Frame 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 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.

Source The source of the frame information, from the following list:
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Filename

Browse Button

Type

U-VALUES

Frame

Edge of Glass

Edge Correlation

= 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 Spacer

Correlation Material

Number

1 Aluminum - ASHRAE Metallic

2 Stainless stell; dual seal

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

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 froman imported THERM file, the
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4.7. Frame Library 4. Program Description

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 frame, 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 frame, input by the user. Default: blank.

Condenstation
Index Condensation index of the frame components, if the record was imported from a
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 NFRC 500:
Procedure for Determining Fenestration Product Condensation Index document for the
Frame and Edge components of the THERM file.

= Overall: the overall Cl 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 [ndex
@30%RH | @50%RH | @70%RH | Owverall
Frarme 0.658; 0747 0.736 269

Edge 0.04E 0.244 0.361 /a3

Figure 4-30. Condensation Index details on Frame Library record.
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4.7.2. Frame Library list View
The Frame Library List View shows all the records in the library.

i Frame Library (C:'Program Files'\LBNL WINDOWS5',w5.mdb) o] x|

File Edit Libraries Record Tools Wiew Window Help

DeH|s=28E[E: K< |Baeon;: [0H* 2N
- - Frame Library [C:\Program FileshLENL\W/IND OS5 mdb) =

Detailed Wiew
MNew | Edge Edage Glazing BN
— D Mame Source Tvpe Ulvalue Uwvalue | Comelation | Thickness Ffd Abs | Color
LCopy | Wm2-Co | Wim2-C mm mm
1 Alwibreak ASHRAE M/ 5530 nfa  Classl néa 572 090
ﬂl 2 Alflush ASHRAE M4 2970 nfa  Classl néa 57.2 0.0 -

(AL E— 3 wood ASHRAE N4 2270 nfa  Classl néa 9.8 0.0 -

|'D :l' 4 Winyl ASHRAE M/ 1.700 nfa  Classl néa £9.8 0.40 -
| 5 HeadFixedCl.thm Therm Sl £733 2591 n'a 25.4 0.2 0.50 -
Advanced.. | £ HeadFisedthm Them  5il 8,587 2130 néa 25.4 0.2 050 -
8 JambVentedCl thm Them  Sil 2365 1416 néa 25.4 532 050 -

20 recards found. 9 HeadventedCl.thm Them  Sil 2200 2747 néa 5.4 702 050 -
Import | 10 JambFixed.thm Therm Sl 9539 2088 n'a 25.4 543 0.50 -
Export | 11 JambFixedCl.thm Them  Sil £.425 3324 néa 25.4 53.2 050 -—

12 Jambiented thm Them  Sil 5187 2034 néa 5.4 54.3 050 -

ﬂl 13 Headvented thm Them  Sil 5145 2126 néa 5.4 2 050 -
Frint | SillventedCl thm Therm W 25.4 - L

15 MestingRailthm Them  Sil 7.368 1.951 néa 25.4 535 050 -
16 MestingRaiCl thm Them  Sil 4892 2258 néa 5.4 515 050 -;| <

For Help, press F1 Mode: NFRC UM v

Detailed View
New

Figure 4-31. Frame Library, List View.

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

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.

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.

WINDOWS User Manual

November 2001 4-37



4.7. Frame Library

4. Program Description

4.7.3. 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.

5 Frame Library (C:\Program Files',LBNLWINDOWS' w5.mdb) —|ol x|
File Edit Libraries Record Tools Wiew window Help
Ded tERE[E: K (r|[HBa el [0k 2N
Frame Library [C:\Program Files\LBMLW/IMNDDWSYWwE. mdb)
Detailed View |
Hew | Edge Edge Glazing
— ID Mame Source | Type Usvalue Uvalue | Carrelation | Thickness Prd Abs | Calor
Lopy | Wim2-Co| wime-C mrn
1 Alwibreak ASHRAEE M/ 5,680 n/a  Classl 57.2 090
2 Alfush ASHRAE M/ 2970 mia  Class] 7.2 na0 -
~Find——————— 3 Wood ASHRAE M/ 2270 néa Classl 538 090 -
|'D :I' 4 Vil ASHRAEE M/ 1.700 néa  Classl £38 090 -
| 5 HeadFizedCl.thm Therm Sl E733 2591 n'a 0.2 050 -
o 3 5 HeadFixed.thm Thooeee rm nenT AdAn - non
anced...
—I 8 JarbVentedClthm x|

18 records found.

HeadVentedCl.thm

Stepl: ———— P Impat | 10 JambFised thm
Click on the et | || 11 JambFisedClthm
12 Jambvented thm
ImpOI’t bUtton' ﬂl | 13 Headvented.thm
Erit | 14 SibentedCl.thm
| 15 MestingPail thm
16 MeetingRaiCl.thm
Step 2: : 17 SilFixed
| 18  SilFixedCl.thm

Select a THERM file
from the Open
dialog box.

—

For Help, press F1

11 Prasse Lsbrary (L Pragram Ml LSS0 EENDMTES wsmid
Fle [ Libswies feooed Took YR Wndow Helo

Look jn: | ‘=3 Samples-THERMS
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maral-CI-addedge, THIY

RR_Head_ci.thm
RR_Jambs_ci.thm
_ci.thm
SillFixed.thm
SillFixed-5,thm
sillvented.thm

E manual-Head, THM
MeetingRail.thm

File name: — [RF_Sill_ci thm

Files of bype: ITherrn files [¥.thrn)

[~ Open az read-only

Cancel
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Step 4: 4

WINDOW will create a new record, with the Name field set to the THERM filename.

Figure 4-32. Use the Import button to create Frame Library records from THERM files.
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4. Program Description

4.7. 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 Cl (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/Preferences menu, the Simulation tab.

I8 Frame Library {C:Program Files\LBNL, WINDOWS5' w5.mdb) =|E|£|
File Edit Libraries Record Tools Wew Window Help
D tER|S[E: K> Bael;i[0H TN
= = Frame Library [C:%Program FileshLEMLYWAIND O Shwb. mdb)
Mew | Edge Edge Glazing
— 0 Mamme Source | Tupe Uvalue Uwalue | Cormelation | Thickness Pfd Abz | Color
Copy | Wim2-Co| wimZC i
1 Alwibreak ASHRAE MAa 5.680 néa Class1 57.2 0.50
ﬂl | 2 Alfush ASHRAE Mia 3370 néa Class1 57.2 0.30 -
rhnd————— 3 Wood ASHRAE M/a 2,270 nia Classl E3.8 0.590 -
|'D = 4 Vinyl ASHRAE N, 1.700 na  Classl sz oo [
[ || | 5 HeadFisedOtim Therm  Gil 6733 2591 nfa w2 o [
Advanced.. | L B HeadFized.thm Therm  Sill 0.587 2130 né'a 70.2 0.50 -
8 Jamb¥entedCl.thm Therm Sl 3365 3418 nda 532 na0 -
13 records found. || 3 HeadVentedCl.thm Therm  Sil 3,200 2747 n'a 7z o050 [
| 10 JambFised.thm Them Sl 9533 2088 réa 53 080 [
B | L 11 JambFixedCl.thm Therm  Sill £.425 3324 néa 53.2 0.50 -
12 JambVented.thm Therm  Sill 5.187 2.034 né'a 54.3 0.50 -
ﬂl | | 13 Headvented.thm Therm Sl 5148 2128 nda 0.2 na0 -
FPrint | | 14 SilWertedClthm Therm  Sill 3629 3467 nia 978 0.50 -
15 MeetingR ail.thm Therm  Sill 7.368 1.951 néa 535 0.50 -
16 MeetingR ailCl.thm Therm  Sill 4.892 3.258 néa 53.5 0.50 -
17 SilFired.thrn Therm  Sill 10.970 2.085 né'a 597.3 0.50 -
18 SillFixedCl.thm Therm  Sill E.E81 3345 né'a 973 0.50 -
19 Sillented.thm Therm  Sill E.380 2213 nia 978 0.50 -
For Help, press F1 ;Iglil
File Edit Libraries Record Tools Wiew ‘Window Help

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
fiels, 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.

ICESH 2R & E:4d4r B

Frame Library

T

—I Name:  |RR_Sil_cithm
/ Source: ITherm 21 j T_\Jpe:lsi\l j
’/y Fi|ename:|C:\F‘rogram FileshLEMLYWINDOWELS amples-  Jrowse. l

- U-AALLES

1D #:

Frame:| 5217 \wWim2-C

1.666 \wWimz-C
Edge Correlation: ICIass 1 'l

- GLAZING SYSTEM

Edge of Glass:

7/

width| 234 mm
Center of Glass U-value:l 1.277 Wiim2-C

™N E
width: E1.0 mm
atenaIAbs:I 0.500
oo [
Comment:
— Condensation [nd
@30%RH | @50%RH | @F0%RH | Overal
Frame oo 0182 0.308 836
Edge 0.000 0.044 0161 932
" Protected

For Help, press FL

Mode: NFRC | MM 4

Figure 4-33. Edit the THERM file frame record if neccessary.
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4.7. Frame Library 4. Program Description

4.7.4. Condensation Index (CI) Calculation

WINDOWS includes a feature which calculates the whole product Condensation Index (Cl) using the
methodology presented in NFRC 500. This process involves importing surface temperatures from THERM
for each frame cross-section. When performing CI calculations with this Betal version of WINDOWS5, note the
following:

= Itis necessary to use THERMS5 in order to get the proper temperature data. Older versions of THERM
will not have the correct data.

= The THERM modeling procedures are outlined in the THERMS5 / WINDOWS NFRC Simulation Manual. As
discussed in that manual, it is necessary to model the THERM profiles with the CI feature turned on
(when importing the glazing system, or after the glazing system is imported in the Options/Preferences
menu, Therm File Options tab). Modeling THERM profiles with the CI feature NOT turned on will result
in U-factors that are not calculated in accordance with standard NFRC procedures. Therefore, it is
necessary to do two THERM calculations (and save them to two separate files):

= one for U-factor values with Cl turned off

= one for Cl with CI turned on.

The CI values from the THERM files are shown in WINDOW in the Condensation Index section of the Frame
Library Detailed View, as discussed in Section 4.7.1, “Frame Library Detail View”.

4-40 November 2001 WINDOWS User Manual



4. Program Description 4.8. Divider Library

4.8. 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.

4.8.1. Divider Library Detail View

The Detail View shows details of individual dividers in the Divider Library

i W5 - Divider Library (C:\Program Files\ LBNL\WIN ol x|

File Edit Libraries Record Tools Wiew ‘Window Help

D d B2 BE: N« B ell; O 2N

Diivider Library

10 #: I?
Therm | =
Mame: |d|V|der-3mm.THM
Sowce: [Them21 x| Tope:[Divided v

FilenamBZIE:\Program FilessLEMLYwAMDOW 545 amples' 3r0wse..l
- UAALLIES

Frame:| 1.913 wi/m2-C
Edge of Glass:| 1.706 wi/m2-C

Edge Correlation: ICIass 1 'l

— GLAZING SYSTEM

Widthe | 25.4 mm
Center of Glass U-value: | 1.802 Wwiim2-C

— FRAME
“width: 25.4 mm
MateriaIAbs:I 0.300
Eolor:-
Comment:

r— Condensation |nde

[~ Protected

For Help, press F1 Mode: NFRC UM v

Figure 4-34. 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:
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4.8. Divider Library

4. Program Description

Filename

Browse Button

Type

U-VALUES
Frame

Edge of Glass

Edge Correlation

= 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 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 Number Spacer Material
Divided Lights:

Aluminum, hollow

Butyl, solid, with aluminum backing

Wood, solid

Insulating material, solid (k=0.012 Btu/hr-ft-oF
Divided Lights:

Aluminum, hollow

A 0N -

(6)]

Vinyl, hollow

GLAZING SYSTEM

Width

Center of Glass
U-value

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.
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4. Program Description 4.8. Divider Library

FRAME
Width

Material Abs

Color

Comment

Condenstation
Index

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.

Absorptivity of the divider, 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 divider, input by the user. Default: blank.

Condensation index of the divider components, if the record was imported from a
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 NFRC 500:
Procedure for Determining Fenestration Product Condensation Index document for the
Frame and Edge components of the THERM file.

= Overall: the overall Cl 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 [ndex
@3I0ERH | @50%RH | @70ERH | Owverall

Frame 0.653! 0.747 0,786 269
Edge 0.04E 0.244 0361 a3

Figure 4-35. Condensation Index details on Frame Library record.
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4.8. Divider Library

4. Program Description

4.8.2. Divider Library List View

The List View shows all the records in the Divider Library.

i Divider Library (C:'Program Files',LBNL WINDOWS',w5.mdb) ol x|
File Edit Libraries Record Tools Wiew Window Help
[DZE|sER(E[E: «« > n|Baen; O TN
- - Divider Library [C:%Frogram
Detailed View| | Filas\LBNLYwINDOWSwS mdh)
Mew | Edge Edge Glazing
— 10 Marne Source Type Uvalue Uwvalue | Caorrelation | Thickness Pfd Abz | Color
Copy Wim2Co | Wem2-C
| e — ;
Delete o
4| 2 Butyl/Divided ASHRAE M4 n‘a nfa  Class2 n'a 159 090 -
(L1 — 3 ‘Wood/Divided ASHRAE Suspended n/a nfa  Class3 n'a 159 090 -
|'D :I' 4 Insul/Divided ASHRAE Suspended n/a nfa  Classd néa 159 040 -
| 5 Alm/Suspended ASHRAE Suspended n/a nfa  Classh néa 160 030 -
Y — | £ Vinyl/Suspended ASHRAE N/ n/a nfa  Classi néa 160 030 -
7 divider-3mm. THM Therm  Suspended 1.913 1.706 n/a 254 254 090 -

7 records found.
Impork
Export
Beport

FErint

i

For Help, press F1

Mode: MFRC | [MUM 7

Detailed View

Figure 4-36. Divider Library, List View.

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

goes to the detailed view of the record, where the input values can be edited.

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 Divider 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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4. Program Description 4.8. Divider Library

4.8.3. 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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4.9. Environmental Conditions Library 4. Program Description

4.9. Environmental Conditions Library

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.

4.9.1. 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).
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4. Program Description 4.9. Environmental Conditions Library

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.

&8 W5 - Environmental Conditions Library (C:\Program File: R - IEI Iil

File Edit Libraries Record Tools Wiew Window Help

DS $BRR(E E: <« M|[B2e0; OH#| 2N

List | Environmental Conditions Library
1D #: |1

Mame: [ASHRAE/MNFRC

U-factor: Inside | U-factor. Outside | SHEC: Inside | SHGE: Dutside

Inside Air Temperature I 211 C

r— Convectioh

Modet [ASHRAEMFRC Inside =]

r— Radiation
Effective Foom Temperaturel 211 C
Effective Foom Emissivityl 1.000
¥ | Frotected
For Help, press F1 Mode: NFRC LM v

Figure 4-37. Environmental Conditions Library, Detail View, U-factor Inside Tab.
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4.9. Environmental Conditions Library

4. Program Description

The input values are the following:
Inside Air

Temperature Inside air temperature. Units: °C (SI); °F (IP)
Convection
Model The convection model, which controls what other input values appear in this section,

from the following choices:

Model Convection Coeff Outside Wind Speed | Wind 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/ZA N/ZA

Yazdanian-Klems N/A N/A N/A

Kimura User Input User input Choices:
Windward
Leeward

Radiation
Model The radiation model, which controls what other input values appear in this section:

Model Effective Room Temperature Effective Room 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
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4. Program Description 4.9. Environmental Conditions Library

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.

&8 W5 - Environmental Conditions Library (C:\Program File: R - IEI Iil

File Edit Libraries Record Tools Wiew Window Help

DS $BRR(E E: <« M|[B2e0; OH#| 2N

List | Environmental Conditions Library
1D #: |1

Mame: [ASHRAE/MNFRC

Urtactor: Inside  U-factor: Outside | SHEC: Inside | SHEC: Dutside

Outside Air Temperaturel 178 C
DirectSoIarHadiationl 0.0 Wwim2

r— Convectioh

Model: IASHHAE#’NFHE Outside j
Convection Coef. | 25,446 wi/m2-C

Outzide ‘wind Speedl BE7 m'z
wind Direction IWindward 'l

r— Radiation
Effective Sky Temperaturel 7.8 C
Effective Sky Emissivityl 1.000
¥ | Frotected
For Help, press F1 Mode: NFRC LM v

Figure 4-38. Environmental Conditions Library, Detail View, U-factor Outside Tab.
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4.9. Environmental Conditions Library

4. Program Description

The input values are the following:
Outside Air

Temperature Outside air temperature. Units: °oC (SI); °F (IP)
Convection
Model The convection model, which controls what other input values appear in this section:
Model Convection Coeff Outside Wind Speed | Wind 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/ZA N/ZA
Yazdanian-Klems N/A N/A N/A
Kimura User Input User input Choices:
Windward
Leeward
Radiation
Model The radiation model, which controls what other input values appear in this section:
Model Effective Sky Temperature Effective Sky 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
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4. Program Description

4.9. Environmental Conditions Library

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.

i8 W5 - Environmental Conditions Library (C:\Prograi

File Edit Libraries Record Tools Wiew Window Help

=]

D 2RSS E: 4> 1@

o N; O# 2K

Lizt |

For Help, press F1

Environmental Conditions Library

1D #: |1

Mame: [ASHRAE/MNFRC

U-factor: Inside | U-factor: Dutside  SHGC: Inside | SHGC: Outside

Inside Air Temperature I 2339 C

r— Convectioh

Model: IAS HRAE/MFRLC Ihzide

r— Radiation

Effective Foom Temperaturel 2389 C
Effective Foom Emissivityl 1.000

¥ | Frotected

Mode: NFRC | [MUM v

Figure 4-39. Environmental Conditions Library, Detail View, Solar Heat Gain Coefficient Inside tab.

The input values are the following:
Inside Air

Temperature Inside air temperature. Units: °oC (SI); °F (IP)
Convection
Model The convection model, which controls what other input values appear in this section,
from the following choices:
Model Convection Coeff Inside Air 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/ZA N/ZA
Fixed Combined Coefficient User Input N/ZA N/ZA
Yazdanian-Klems N/A N/A N/A
Kimura User Input User input Choices:
Windward
Leeward
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4.9. Environmental Conditions Library

4. Program Description

Radiation

Model The radiation model, which controls what other input values appear in this section:
Model Effective Room Temperature Effective Room 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
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4. Program Description 4.9. Environmental Conditions Library

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.

I8 W5 - Environmental Conditions Library (C:Program Fil

File Edit Libraries Record Tools Wiew Window Help

DEEH| $B@ & E[: ««»n B ol; OH#| 2N

Lish | Environmental Conditions Librane
1D #: |1

Mame: [ASHRAE/MNFRC

U-factar: Inside | U-factar: Dutside | SHGE: Imside  SHGE: Outside

Outside AirTemperaturel N7 c
Direct Solar Hadiationl 783.0 Mw/m2

r— Convection

Model: IAS HRAE/MFRLC Outside j
Convection Coef. | 16.881 wi/m2-C

Outzide “Wind Speedl 34 miz
ind Direction IWindward 'l

r— Radiation
Effective Sky Temperaturel N7 C
Effective Sky Emissivityl 1.000
¥ | Frotected
For Help, press F1 Mode: MFRC UM v

Figure 4-40. Environmental Conditions Library, Detail View, Solar Heat Gain Coefficient Outside tab.

The input values are the following:

Outside Air

Temperature Inside air temperature. Units: oC (Sl); °F (IP)

Direct Solar

Radiation Direct solar radiation. Units: W/n® (SI); Btu/ft2 (IP)
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4.9. Environmental Conditions Library

4. Program Description

Convection
Model The convection model, which controls what other input values appear in this section,
from the following choices:
Model Convection Coeff Inside Air 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/ZA N/ZA
Yazdanian-Klems N/A N/A N/A
Kimura User Input User input Choices:
Windward
Leeward
Radiation
Model The radiation model, which controls what other input values appear in this section:
Model Effective Sky Temperature Effective SKy 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
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4. Program Description

4.9. Environmental Conditions Library

4.9.2. 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.

if Environmental Conditions Library {C:)Program Files',LBNL WINDOWS!

File Edit Libraries Record Tools Yiew ‘Window Help

Do ERE|[Ez 4> ) |E

¢0; O# 2w

Enwironmental Conditions Library (C:%Program

4 records found.
Impaort
Export

Bepart

il

Print

Far Help, press Fi

Detailed Yiew | Filzs\LBML MDD DWW ShwES b ah. rmdb)
Hew | Ufactar | U-factor | SHGC | SHGC | SHGC
— [n] Marne Tin Tout Tin Tout Solar
Copy | Wimz
ﬂl 2 ASHRAE ‘winter 211 Ar2 211 78 i
= Fihd —————— 3 ASHRAE Summer 229 37 239 A7 783
[0 | 4 CENASOD 200 400 280 300 500
Advanced... |

Mode: NFRC | [NUM. Y

Figure 4-41. 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 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
Currently disabled.

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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