8. SPECIAL CASES

8.1. Overview

The following special cases are covered in this section:

8.2. Meeting Rails page 8-2

8.3. Dividers page 8-10
8.4. Storm Windows page 8-45
8.5. Skylights page 8-54
8.6. Tubular Daylighting Devices page 8-70
8.7. Doors page 8-89
8.8. Spacers page 8-90

8.9. Non Continuous Thermal Bridge Elements page 8-92

8.10.  Site Built Fenestration Products
Curtain Walls, Window Walls

and Sloped Glazing page 8-105
8.11.  Retractable Venetian Blinds

in Fully Open Position page 8-119
8.12.  Garage / Rolling Doors page 8-130
8.13.  Creating a Laminate in Optics for NFRC page 8-143
8.14. Creating an Applied Film Layer in Optics

for NFRC Certification page 8-157
8.15.  Framed Intermediate Pane page 8-167
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8.2 Meeting Rails 8. SPECIAL CASES

8.2 Meeting Rails

Meeting rail cross sections are the stiles or rails that meet in the middle of a sliding window. In this manual,
the term "meeting rail' is used generically to describe meeting rails, meeting stiles, interlock stiles,
interlocking stiles, sliding stiles, check rails, and check stiles.

8.2.1. Modeling Meeting Rails

When modeling a meeting rail, both the sashes and their associated glazing systems are modeled. Figure 8-1
shows an example of the meeting rail from a horizontal aluminum slider.

Creating the cross section for a meeting rail is no different than any other model in THERM. A few things to
keep in mind are:

* Two glazing systems are imported, one facing up and one facing down

= Interior boundary conditions for each of the glazing systems are labeled with the Edge U-factor tag, and
the program averages the values for both to derive one Edge U-factor.

* Model the meeting rail with the glazing systems facing up and down (see Section 6.3.2, "Cross Section
Orientation" in this manual). If the DXF file is drawn with them in a horizontal position, draw the frame
cross section, and then rotate it before inserting the glazing system.

The following discussion lists the steps for making a cross section with two glazing systems and assigning the
correct boundary conditions.

Exterior Interior

Edge-of-glass

A

Sight Line

The Sight Line determines the
Edge-of-glass delimeter for the
Boundary Conditions

Frame

< Sight Line

Edge-of-glass

Figure 8-1. Meeting rail cross section.
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8. SPECIAL CASES 8.2 Meeting Rails

8.2.2. Steps for Meeting Rail U-factor Calculation

1. Using dimensioned drawings or a DXF file, create the cross section for the frame portion of the meeting
rail. In Figure 8-2, the frame for the horizontal aluminum slider meeting rail has been created.

Sweep

Step 1:

Draw the frame portion of the meeting
rail cross section, including both sash
elements, and the sweeps between
them.

The interior surface of
extrusions, which are
generally unpainted
metal, should have an
emissivity of 0.2.

Define the air between the sashes as

Frame Cavity NFRC 100. Sash 2

Sash 1

Emissivity of interior
surfaces of unpainted
extrusion = 0.2.

Sweep

Figure 8-2. Frame portion of meeting rail cross section.

2. Position the Locator (using the Draw/Locator menu choice, or pressing Shift F2) in the lower left corner
of the frame where the first glazing system will be inserted, as shown in Figure 8-3.

Step 2:

Position the Locator (using Shift F2 or

the Draw/Locator menu choice) in the

lower left corner of the frame where the

glazing system will be inserted.

Figure 8-3. Position the Locator for the first glazing system.
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8.2 Meeting Rails

8. SPECIAL CASES

3. Using the Libraries/Glazing Systems menu option (or the F6 key), insert the upper glazing system, as
shown in Figure 8-4. In this example, the spacer will be copied and pasted into the cross section later.
Add a spacer and use the Material Link (Library/Create Link) to link the glazing system cavity
conductivity with adjacent cavities in a spacer which is open to the glazing system cavity, if necessary.

RS
IE Fle Edt View Draw Lbraries Options Caleulstion Window Help _18] x|
Dﬁﬂ@l.“ﬁlﬂﬁ"il. ED*LHQfQ‘Eclﬁl&ul ||°"FrameCaV|tySurla|:e"" j

Step 3:

Step 5:
Use the Material Link
feature to fill the polygon

—+

Insert the glazing system using the Libraries/Glazing Systems menu choice or the F6 key.
K Specify the appropriate values in the dialog boxes (such as Orientation = Up) and then click on
the OK button and the glazing system will be imported.

Insert Glazing System

. d Orientation | Lp -
below the glazing cavity ! = :
with the same material as Cancel |
the glazing cavity itself. i syt widllh |25 4 i
= Fill the space with any CF: caviy height IW o
material Sight li b f gl |151E|E
- Select the polygon ight line to bottorn of glass : :
*  Go to Libraries/Create Spacer height [9.7730 / * Edge of Glass Dimension
Step 4: Link menu option Edge of Glass Dimensi0n|835 mm =63.5mm (25 |nches)
Insert the = With the Eye Dropper Glezing systemheicht 150 mm 4— " Glazing system height
spacer cursor, click on the sttt N v = 150 mm (6.0 inches) _
system cavity. * The Site line to shade edge is
only for modeling shading
systems and so for NFRC
™ Use nominal glass thickness ratlngs’ shall always be 0.
[~ Use CR Model for Window Glazing Spstems
— Gap Properties
& Default ™ Custom Gap|1 'l
KefFID.U444B1 W -k X .
_ =  Exterior Boundary Condition
Wldth|19.4 mm / _ .
= Use existing BC from
L — Spacer Iibrary,
|z‘:a’d1y32‘2”120‘9 7 0, &6 TR | S D | I D.raw spacer . . NFRC 100-2010 Exterior
I Single spacer for multiple glazings n Interior Boundary Condition
Material |Fiberglass [PE Resin) = = Use convection plus
— 7/ enclosure radiation
— Default Boundary Conditions
& Use U-factor values
 Use SHEC values
Exterior Boundary Condition Interior Boundary Condition
IUse existing BC fram library (zelect belaw) j IUse convection plus enclasure radiation j
| NFRC 100-2010E sterior 4|
Figure 8-4. Insert the first glazing system.
8-4 January 2011  THERM®6.3/WINDOW6.3 NFRC Simulation Manual




8. SPECIAL CASES 8.2 Meeting Rails

4. Reposition the locator to the upper left corner for the 24 glazing system.

Step 4:

Reposition the Locator in the
upper left corner of the frame
for the 2™ glazing

Figure 8-5. Reposition the Locator for the 2nd glazing system.

5. Insert the 2nd glazing system, setting the Orientation to “Down”, and entering the correct values for Sight
line to bottom of glass and Spacer height.
THERM 6.3 - [Untitled-3]

Insert Glazing System

Down 7]
St_e-p 7
Clicks on “Add as
additional glazing system”.

Insert Glazing System

Step 6:
Insert the 2™ glazing

Foegers PERein) = system

(Orientation = Down)

Usze existing BC from library [zelect below) |—
MFRC 100-2010 Exterior |

Figure 8-6. Insert the 2nd glazing system.
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8.2 Meeting Rails 8. SPECIAL CASES

6. Add spacers and create materials linked to the glazing system cavity if necessary.

Add spacers and link materials
to the glazing system cavity

Figure 8-7. Add custom spacers.
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8. SPECIAL CASES 8.2 Meeting Rails

7. Define the boundary conditions by pressing the Boundary Conditions toolbar button, or clicking on the
Draw/Boundary Conditions menu choice, or pressing the F10 key. Make sure that the interior boundary
conditions are set to Radiation Model = “ AutoEnclosure”. Assign the Edge U-factor tag to each of the
interior glazing system boundary conditions, as shown in Figure 8-8.

BC = Adiabatic
; * U-factor Tag = None
BC = <glazing system name> U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None <

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = Interior <frame type> (Convection only)

BC = NFRC 100-2010 Exterior Radiation Model = AutoEnclosure
U-factor Tag = SHGC Exterior U-factor Tag = Frame
Sight Line

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

I
BC = Adiabatic
U-factor Tag = None

Figure 8-8. Define the Boundary Conditions for the meeting rail.
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8.2 Meeting Rails 8. SPECIAL CASES

8. Run the simulation, by pressing the Calc toolbar button, clicking on the Calculation/Calculation menu
choice, or pressing the F9 key. The U-factor results are calculated for the Frame and Edge U-factor tags,
as shown in the figure below.

UFactors x|
-factor delta T Length
WK C mm Rotation
SHGC Exteriar I?.3E|57" |39.D |53.542? IQU.U IProiected in Glazz Flane j
Frame [7.0588  [33.0 [453017  |sop | Prajected in Glass Plane |~ |
Edge i | EZS I EE T [130177  |sop [ Projected in Glass Plane = |
% Enor Energy Marm lw _IE #port

Figure 8-9. Calculate the results.
9. Import the THERM file into the WINDOW Frame Library.

8.2.3. Steps for Meeting Rail Condensation Resistance Calculation

The Condensation Resistance model is only appropriate for horizontal meeting rails (found in vertical sliding
products) - THERM will not calculate the Condensation Resistance for a file with the Cross Section Type set
to “Vertical Meeting Rail”.

There are two methods for calculating the Condensation Resistance information in THERM, which will be
used in WINDOW to calculate the total Condensation Resistance of the product:

= Check the “Use CR Model for Window Glazing System” checkbox when importing a glazing system
OR

= In the Options menu, Preferences choice, THERM File Options tab, check the “Use CR Model for Glazing
Systems”, as shown in the figure below.

I x|
Freferences | Drrawing Dptions | Simulation I
Therm File Options | Snap Settings
Mezh Control

Quad Tree Mesh Parameter IS

¥ Fun Eror Estimator
b aximurn 3 Error Energy Morm I1 ] %

b &miruim [terations |5

¥ Use CR Model for Glazing Systems

Figure 8-10 In Options/Preferences/Therm File Options, check the “Use CR Model for Glazing Systems” checkbox.

When the CR model has been “turned on”, red boundary conditions will appear inside the glazing system,
and the following steps should be taken to simulate the file:

1. Check the emissivities of these boundary conditions. They should be the following:

=  Emissivity of the surrounding surface, such as 0.84 for standard glass, 0.90 for most frame materials,
0.20 for metal, and so forth.

= 1.0 for the adiabatic (open end) of the glazing cavity.
= Actual cavity height per Table 6-2, Section 6.4.5
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8. SPECIAL CASES 8.2 Meeting Rails

2. Simulate the model. The program will calculate both U-factor results and the Condensation Resistance
results.

3. Import the results into the WINDOW Frame Library and use the meeting rail file to create the whole
product in the Window Library as applicable.

Figure 8-11 Red boundary conditions will appear inside the glazing system when the Condensation Resistance feature is activated.
Check the emissivities of each of these boundaries. Note that Condensation Resistance is only modeled for horizontal meeting rails
(such as in a double hung window).
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8.3 Dividers

8.3.1. Internal Dividers (Suspended Grilles)

The criteria for when dividers are modeled can be found in NFRC 100, Section 1.4.4, “Simplifications to a
Product Line”. The discussion below describes the methodologies in WINDOW and THERM for modeling
dividers when that criteria is met.

8.3.1.1. Modeling Steps

The modeling steps in THERM6 and WINDOWG6 are the same for all divider shapes and all possible gas fills,
in contrast to modeling steps in previous versions of THERM. These steps are the following:

In WINDOW:
= No new work is required, because the same glazing system that is used to model the rest of the product is
used in the divider model.

In THERM:

*  The new ISO 15099 modeling assumptions would theoretically warrant modeling horizontal and vertical
dividers separately. However, a conservative simplification is to model all dividers, including horizontal
ones, as vertical dividers. Therefore, only one divider model is created in THERM and referenced in
WINDOW.

= Set the Cross Section Type to “Vertical Divider” for all dividers.

* Insert the glazing system twice, once facing up, with a spacer height defined as the same height as the
divider height, and once facing down with the spacer height set to zero.

»  NOTE: Because all dividers are modeled as “Vertical Dividers” the CR model is not run in THERM for these files.
However, WINDOW will still calculate a whole product CR value when these dividers are used in a
product, by using the U-factor temperatures for the dividers.

= Draw the true geometry of the divider in the upper glazing system, in the “spacer” area.

* Depending on the fill of the glazing system, assign the appropriate frame cavity material to the cavities
between the glazing system and the divider, as well the cavity inside the divider, as follows:

+ For air-filled dividers: Assign “Frame Cavity NFRC 100-2010” material

+ For gas-filled dividers: Create a new material in the Material Library that is identical to the “Frame
Cavity NFRC 100-2010” material, except that the gas used in the glazing system, found in the Gas
Library, is referenced in the Gas Fill field. Assign this new material to the cavities in the divider. (See
the example below)

= Assign Boundary Conditions.

* Simulate the results.

Import the file into the WINDOW Divider Library. Reference the Divider as appropriate from the Window

Library when constructing the whole product.
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8. SPECIAL CASES

8.3 Dividers

8.3.1.2. Air Filled Glazing Systems

The modeling steps for a divider with an air-filled glazing system are explained in detail in the following

pages.
In THERM:

1. Set the Cross Section Type to “Vertical Divider”.

2. Import the glazing system for the divider, which is the same glazing system as the rest of the product,

with the following settings:
*  Orientation = Up

= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = height of the divider (in this example it is 19.05 mm [0.75 inches])
= Spacer height = height of the divider (in this example it is 19.05 mm [0.75 inches)

= Edge of Glass Dimension = 63.5 mm (2.5 inches)

= Glazing System Height:

150 mm (6.0 inches)

= Draw spacer = Not checked

. THERM 6.3 - [Untitled-2]
B File Edt View Draw | Libraries Options Caleulstion Window Help

0= E él | |t ==t IMaterisl F+
-  SetBoundary Condition FS

% <

Oriegitation I Up

Shift-F4
Shift-FS
shift-Fé&

Material Library
Boundary Condition Library
Gas Library

Glazing system width |25-3954 i

Select MaterialfBoundary Candition

UFactor Marmes

CR cavity height |1 aon T

Create Link.
Remove Lk

Sight line to bottom of glazs |1 9.080 i

Spacer height |1 9.080 e

Step 1:
Select Glazing Systems
from the Libraries menu

Step 2:
Select the appropriate glazing
system from the WINDOW library

Glazing Systems x|
1D Mame
Glazing System I 7 3mrn Lowe-e air j
Ucenter |1.78 w2k, NFRC CMé. |
Thicknesz |25.398 mm

Shading layers: None

Cloze
wiNDOW Glazing System Librap———————————————

N1

Edge of Glaz: Dimension |83.5 i
Glazing spstem height |1 50 i
Site line to shade edge ID i

™ Use nominal glass thickness

[~ Use CR Model for Window Glazing Systems

U |

%Z

Insert Glazing System

Cancel |

Step 3:

Set Glazing System
properties:

Sight line to bottom of
glass and Spacer
height = Divider height.
Edge of Glass
Dimension = 63.5 mm
(2.5

Glazing system height
=150 mm (6.0")

=  Exterior Boundary

— Gap Properties

Condition = NFRC 100-
2010 Exterior

¢ Interior Boundary
Condition = Use

convection plus

[~ Diraw spacer
[~ Single spacer for multiple glazings

b aterial IFibergIass [PE Fiesin]

=

& Default ™ Custom Gapl'l 'I
Keff |0 O5T05E WwWinn-k
Widlh|19.4554 T
— Spacer /

nclosure radiation

IC:\My [iropboxtProjects\MFRCASimbe Browse | — Default Boundary Condition /
“wWindow B Databaze % Usze U-factar values
" Use SHGE values
E stenior Boundary Condition / Intenior Boundary Condition
IUse existing BC from library [select below) ./ j IUse convection plug enclosure radiation j
- 1 4
%,y -2.886,2.929  |dx,dy 6.957,-6.913 len 9,808 [Step 0,394 finches | I NFAC 100-2010 E serior j
Provides access to WINDOW Glazing System Libraries
Figure 8-12. Import the first glazing system.
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8.3 Dividers 8. SPECIAL CASES

3. Import the glazing system again as an additional glazing system, below the first one (the locator does not
have to be moved), but facing down this time. Use the following settings for this glazing system:
*  Orientation = Down
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = 0
= Spacer height=0
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)
=  Draw spacer = Not checked

Insert the glazing system as an Additional Glazing.

THERM 6.3 - [DividerContoured. THM]

| 7 Insert Glazing System

Click on the “Add as
additional glazing
system” radio button in
the Insert Glazing
System dialog box.

Set Sight line to
bottom of glass and
Spacer height to
zero.

Insert Glazing System

ok | _ cared |

2" Glazing System

Fiberglass [PE Resin)

Uze convection pluz enclosure radiation -

Usze existing BC from libram [select below) -
NFRC 100-2010 E sterior -

Figure 8-13. Import the second glazing system as an additional glazing system, facing down.
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8. SPECIAL CASES 8.3 Dividers

4. Draw (or copy and paste from another THERM file) the polygons in the cavity that represent the divider.
The figure below shows the divider for this example drawn with the material set to Aluminum Alloy

. THERM 6.3 - [DividerContoured.THM] =0 5[
_3] x|

‘!'E‘Fi\e Edit View Draw Libraries Options Calculation  Window Help
DS E L0 a-]kLa 2O [FEU K| ~]
Draw the divider in
the cavity between

the two glazing

systems.
d
-
] [—| ;I_I
[, -3.9, 281 d,dy -29.3, 24.4 llen 38,2 [Step 100 jmm | 4
Ready [vertical Divider MUM 2

Figure 8-14. Draw the polygons to represent the divider.
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8.3 Dividers 8. SPECIAL CASES

5. Fill the cavities between the divider and the glass layers and inside the divider with the material “Frame
Cavity NFRC 100”. Divide the cavities up according to the 5 mm rule as necessary.

Check the emissivity values for
the inside surface (by double-
clicking on the surface) of the
extruded metal divider — set to
0.20 if the surface is unpainted
metal.

Fill the divider frame cavities
with the material “Frame
Cavity NFRC 100"

Figure 8-15 Fill the divider frame cavities with Frame Cavity NFRC 100.
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8. SPECIAL CASES

8.3 Dividers

6. Define the boundary conditions, using the “ AutoEnclosure” choice for the Radiation Model.

BC=Adiabatic
U-factor tag = None

P

BC=NFRC 100-2010 Exterior

U-factor tag = None

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor taa = None

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

®» «— BC = <glazing system> U-factor Inside Film
—Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=NFRC 100-2010 Exteri
U-factor tag = None

\ 4

or

>

]

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC=Adiabatic
U-factor tag = None

Figure 8-16 Assign the boundary conditions.
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8. SPECIAL CASES

6. Calculate the results.

. THERM 6.3 - [DividerContoured.THM]

=8
JE Fil= Edt View Draw Lbraries Options Calulstion Window Help =18 x|
NEESBELos ek Lad £ 5| FlEu|k] =
Step 1: Click on the Calc toolbar / - 1T ZRIY
button to start the simulation.
Step 2: When the simulation is
finished, the results specified in the
Calc/Display Options menu choice y
will be drawn on the model. In this ifil1s
example, isotherms are displayed. The
Show Results toolbar button will
toaale the results disnlav on and off.
Step 3: Click on the
Calculation/Show U-factors menu -1
choice to see the U-factor results. .
\ U-Factors |
U-factaor delta T Length
A2k, C T R atation
Frame [1.9530  [39.0 f1a0s  [s0.0 | Projected in Glass Plane = |
Edge |1.33'|5 |39.U |12? IQU.U IF'roiec:ted in Glazz Plane j
SHGC Ewerior  »| 21608 [33.0 {10834 |snD | Projected in Glass Plane = |
- Export |
% Emror Energy Morm W S
et |

Figure 8-17 Calculate the results.

7. Save the file using the File/Save As menu choice.

il
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8.3 Dividers

8.

Import the results to the WINDOW Divider Library, as shown below. See Section 4.7.3, "Importing

THERM files" in the WINDOW User's Manual for more information about importing THERM files.

&8 Frame Library {C:",Program Files'LBNLWINDOWE 3" Dividers.mdb) 1ol =|
File Edit Libraries Record Tools Miew Help
D »ERE[E: K «r v Bueol: [O#%7%% 28
= : Frame Libramy (C:4Prograrm Filez\LBML /1N DOWEADividers. mdb) ;I
Letailed Wiew |
Import x|
Update | n} Marne oL
MHew | / Farmat “Window 5 or B D atabasze j
Copy | 1 Amaes ASARAE Import database window S ort Database Bmwsel
2 Alflush HRAE
3 Wood ASHRAE W Aeoid cpeating duplicate records in export database by searching
~ Fird ] for igehtical recaords
[io =l step 1: From the WINDOW ok | Cancel |
| rame Library, click on the
is wi 7| =
ivaead. | | /ImpOrt button. This il open the s 2]

4 records found. /
Import

Export
Report

Print

il

For Help, press F1

Import dialog box

Step 2: Set the Format to
“Therm File”.

Step 3: Select the THERM files
to import

Step 4: Specify the record number, or use

the program default number, which is an

Look in: | ) THERME3

x| & @k E-

DividerContoured, THM

File: narme: IDividelContoured.THM

Open I

Files of type: ITherm files [*.thra)

j Cancel |

increment from the last record. \ x| 4
4
C:ADocuments and Settingzhrdmitchell LELYky
ii Frame Library (C:\Program Files'LBNL, WINDOWSG3" Dividers.mdb G = = R N = et e i N ILI - |EII5|
File Edit Libraries Record Tools Wiew Help Cancel |
= = N | S M4 |@ . 1D for new record [5
: = Frame Library [C:%Frogram Files\LBMLsWINDOWEZND o =
Detailed \"'Iewl ™ Dvenarite existing records
Update g
—l I Namme 2uuEe THRE U alue Uwalue | Comelation | Thickness Ptd Abs | Colar
Mew Wiim2k | Wma-k i i
v ASHRAE|
Copy |
2 alflush ASHRAE M4 3.970 1A Class1 A 57.2 030
Delete | 3 ‘wood ASHRAE M/& 2.270 A Class1 A E3.8 0.90
~Find 4 Hingl ASHRAE M& 1.700 M Classl M B98 090
IID j 5 DividerContoured THM Therm  Veticallr  1.953 1.832  MNA 254 191 030

Advanced...

i

5 records found.
Impart

E xpart

i

EBeport

Frint

Step 5: The selected records will be
imported into the library.

»

For Help, press F1

=]
Mode: NFRC (ST | UM [SCRL 2

Figure 8-18 Import the THERM file into the WINDOW Divider Library.
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8.3 Dividers 8. SPECIAL CASES

9. Use the new divider in the calculation of the complete product values in the main screen of WINDOW.

8.3.1.3. Gas Filled Glazing Systems

If the glazing system being modeled with a divider is gas-filled, it is necessary to model the divider with the
same gas fill as the glazing system. This means a new material must be defined for the gas-filled frame
cavities around and inside the divider.

The THERM Gas Library contains entries for standard gases, as well as examples of gas mixtures. These
gases are not made in THERM,; they are made in the WINDOW Gas Library and then imported into the
THERM Gas Library. When the gas mixtures have been imported into THERM, they can be referenced from
a new frame cavity material for the divider model, as shown below.

1. Create the gas mixture in the WINDOW Gas Library. Presumably it already exists for the product
glazing system model. See Section 4.6, “Gas Library” in the WINDOW User’s Manual for details about
creating new entries in the Gas Library.

if W6 - Gas Library {C:Program Files' L BNL\ WINDOWG3' w6.mdb) ] 4|

File Edit Libraries Record Tools Wiew Help

DNed sE=2RESE: crrvBajel; O% 7|%|7 %
: = Gasz Library [C:\Proaram FileshLEHLYWINDOwWESWwE. mdb] =
Detailed Vlewl
Ll | 1D Mame Type | Conductivity Wizcosity Cp Density Prandtl
Hew | WK ka/m3
' a )
Copy |
2 Argon Pure 0016349 521.929016 1.781832 0.E7D4
Delete | 3 Krypton Pure 0.00B6R4 0.000023 248.091003 3.73ATTIE 0E77
— Find 4 Henon Pure 0.005180 0.000021 158, 339396 h.ERE47E [.ER42
||D j £ Air[5%] /4 Argon [95%) Mix Mix 0.016704 0.000021 539.729614 1.757349 0EVA
I— 7 Air[12%) 4 Argon [22%] 4 Kaypton [663] his | Mix 0.011440 0.000023 322703613 3014009 0.E403
g AIr(5%)/ kypton [955) Mix Mix 0.009191 0.000023 261.636536 3615515 0.ER40
wl 9 Air[105%] / Argon (30%) Mis Mix 0017063 0000021 558.03342 1732965 0.675%
8 records found. |
Impart |
Expart |
Beport |
Frint | 4| | L
For Help, press F1 Mode: MFRC E MUM |SCRL 2

Figure 8-19 Make the necessary gas mixture in the WINDOW Gas Library.
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8. SPECIAL CASES 8.3 Dividers

2. Import the WINDOW gas mixture into the THERM Gas Library, if it is not already there.
~=lolx|

r';g‘ File Edit ‘“iew Draw | Libraries Options Calculstion  Window Help _|ﬁ'|1|
O & B L o=t 4 |5 | F & u | % || ]
Set Boundaty: Comdition F& j
Material Library Shift-F4
) . Boundary Condition Library Shift-F5
Step 1: Click (Gas Library Shift-Fé
on the Gas | o B
Library from Select Material/Boundary Condition Mame: m ok |
tLhE . EL"‘;EE%’:::;S 8 Step 2: Click on the —Gas Data : :
Ibraries Import button in the
menu Ereate Link : : Pure gas Delete
Femove Link Gas lerary dlalog — Conductivity Coefficients Rename
box. 40.0028730 _Bere|
e [0 000077 5TP Plopeltiesl
C|0.0000000 e llnds |

— Yizcozity Coefficients

x Step 4 Select the ooy

'

Load Lib

D Name | WINDOWS gas record from B | 0.0000000
Gas (B the pulldown list and click on C 00000000
the Import button. - Specific Heat Coefficients ——

Gas type: |2 Gaz bix A | 27369995

B|0.0123240

Import I Close I

2 | Step 3: Use the Browse ] 0.

\Windows Datah button to select the — Molecular Weight

[ gL [m1E2 artabaze
WINDOWSG database. I
C:%Program FileshLBMLWIND OWE Browsze |
v Protected

14 | .
v -3.102,2.917 |dx,dy 0.862,2.075 llen 2,247 [step 0.394 finches | 4
Edit Gas fill properties [sill I_W o

Figure 8-20 Import the gas mixture entries into the THERM Gas Library.
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8.3 Dividers

8. SPECIAL CASES

3. Make a new frame cavity material in the THERM Material Library based on “Frame Cavity NFRC 100”
but with the Gas Fill field set to the correct gas mixture from the Gas Library.

Material Definitions

y MFRC 100

— Material Type
1 5l
| Erame Eayit

| [Glzzing Cavity

1 Evterrial B adiation Bl

x|
Canicel |

MNew

Delete |

Fienare

= Solid| Bropertie

Candustiit ID BiErfictrs
Ernizatiity ID.S

— Cawity Propertie:

Lalar |
Save Lib Asl

Load Lib |

Radiation: Model |5 impified =l
Cavity Model W
GasFilfsir <]
Emissivities: Side 1[0 side2[08

Step 1: Click the New button to
Cavity Material

Mews Material name:

]

IFrame Cavity NFRC 100 Argondd]

o]

Cancel |

make a new Frame

Step 2:
Give the new material a uniqgue name.
B ccrici etnitions x|
| Frame Cavity NFRC 100 Argand5 || Ciose
— Material Type
" Solid _ Cared |

Step 3:

Define the new Frame Cavity:
=  Material Type = Frame Cavity
= Radiation Model = Simplified

Mew |
Delete |

Rename

' Frame Cavity
) [ilazing [Cavity

" Extermal Radiation Enclosure

= Sl Erepertie:
Eardictivit ID.DES Bfufftr Calor |
Ermrssiyit ID.S Save Lib Asl

7 | Protected = Cavity Model = 1ISO 15099 Cavity Propertie Load L |
*  Gas Fill = Gas from Gas Library Radiation Model | Simplfied =
=  Emissivities = Irrelevant CaviyModel[150 15088 ]
because they will be Gae Fil B =
recalculated during the o il | SRREUSeer R
simulation Emissivities: Side 1 IU.9 Side 2 IU.9
I | Fratected
Figure 8-21 Import the gas mixture entries into the THERM Gas Library.
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8. SPECIAL CASES 8.3 Dividers

4.  Use this new frame cavity material in the divider model cavities.

THERM 6.3 - [DividerContouredGasFilled. TH™]

Propetrties for Selected Polygon(s)

e e A
[verticalDivider [

Figure 8-22. Use the new Frame Cavity material to fill the divider cavities.
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8.3 Dividers 8. SPECIAL CASES

8.3.2. Simulated Divided Lites

A simulated divided lite is a glazing system that has elements attached to the inside and outside of a glazing
system to give the appearance of true divided lites. The glazing system has a metal internal reinforcement,
but is all one system. The materials applied/adhered to the outside of the insulating glazing unit are not
required to be modeled per NFRC 100. This is an option of the manufacturer and the following provides the
details to model and simulate it correctly

. THERM 6.3 - [SimulatedDividedLite.THM] =] 3]
r';a‘FiIe Edit Wiew Draw Libraries Options Caloulation  Window Help _|ﬁ'|5|
DEEdS ELo® - a-kLaq 205 FEu %] ~]

AE0] | ;Iﬂ
4

[,y 37.3, 4.6 [, dv 287.3,-245.4 len377.8 |step 10.0 |mm |

Ready [Wertical Divider [ oM /;
Figure 8-23. A simulated divided lite in THERM.

In THERM:
10. Set the Cross Section Type to “Vertical Divider”.

11. Import the glazing system for the divider, which is the same glazing system as the rest of the product,
with the following settings:
*  Orientation = Up
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = height of the divider (in this example it is 19.05 mm [0.75 inches])
= Spacer height = height of the divider (in this example it is 19.05 mm [0.75 inches)
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
= Glazing System Height: 150 mm (6.0 inches)
= Draw spacer = Not checked
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8. SPECIAL CASES

8.3 Dividers

THERM 6.3 - [Untitled-2]

‘.E‘File Edit Wiew Draw | Lbraries Options Calculation ‘Window Help

=lolix|
=l&lx]|

D@Hé|||ﬁ Set Material F4 ‘BC|5;L[5-u|'VE|| j
| SetEoundary Condition F5 j
-
Material Library Shift-Fa
Boundary Condition Library Shift-F5
i3as Library Shift-F&

Step 1:

Select Material/Boundary. Condition

Glazi ns

UFactor Mames

Create Link I
Remaye Link

=

Orientation I Up

Glazing system width |18.736 mm

Step 2: CR cavity height [1000 P

Select the appropriate glazing
system from the WINDOW library

Sight line to battom of glass [19.05 mm

Spacer height [19.05 i
B35
150

Edge of Glazs Dimension i

Glazing Systems

1D M ame

X . .
—I Glazing gystem height mm

IRHRRRE

/1

Site line to shade edge |0 i

Glazing System

# Layers |2

Ucenter |2.73 W mz-K,

Thickness |1 8796 mm

Shading layers: Mone

MFRC Cha... |

[~ Usze nominal glazs thickness

[~ Use CR Model for Windaw Glazing Systems

<« Select Glazing Systems from the Libraries menu

Insert Glazing System

Cancel |

Step 3:

Set Glazing System

properties:

=  Sight line to bottom of
glass and Spacer
height = Divider height.

= Edge of Glass
Dimension = 63.5 mm
(2.5

=  Glazing system height
=150 mm (6.0")

=  Exterior Boundary
Condition = NFRC 100-
2010 Exterior

= Interior Boundary

/ Condition = Use

Close | — Gap Propertie:
WINDDW Glazing System Libray——————————— % Default ™ Cugtom GapIT 'l
C:\Program Files\LBNL\WIND O'WE3 Keff [0EEE0C ik
‘window B Database Width I‘I 27 mm
—Spacer
[ Draw spacer
™ Single spacer for multiple glazings
K] —_— I aterial IFibergIass [FE Resin) j
pey 7.3, 32.7 |die,dy 242.7,-217.3 len3z5.8 [Step 10.0  [mm

convection plus
enclosure radiation

Provides access bo WINDOW Glazing System Libraries

— Default Boundary Conditions

& Use U-factor values
" Use SHEC values

Esterior Boundary Condition

«—

Interior Boundary Condition

=]
[

I Use existing BC from library [select below)

I NFRC 100-2010 E sterior

|

IUse convection plug enclosure radiation

Figure 8-24. Import the first glazing system.
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8.3 Dividers

8. SPECIAL CASES

12. Import the glazing system again as an additional glazing system, below the first one (the locator does not
have to be moved), but facing down this time. Use the following settings for this glazing system:
* Orientation = Down
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = 0

= Spacer height =0

= Edge of Glass Dimension = 63.5 mm (2.5 inches)

= Glazing System Height: 150 mm (6.0 inches)
=  Draw spacer = Not checked

Insert the glazing system as an Additional Glazing.

. THERM 6.3 - [Untitled-2]

%File Edit ‘iew Draw Lbraries Options Calculstion  Window Help

-lojx|
8| x|

DEEdS B|lboe djadr s 290576 u %

Insert Glazing System

Orientation I Down l l

Glazing system width IW mm

CR cavity height IW mm

Sight line to bottom of glass IW mm
Spacer height ID— mm

Edge of Glass Dimension W mm
Glazing system heightlr mm

Site line to shade edgelU— mm

™ Use nominal glass thickness
™ Use CR Model for Window Glazing Spstems

Cancel |

Insert 2" glazing
system.

Set Sight line to
bottom of glass to
the appropriate
values for the
simulated spacer and

— Gap Propertie
& Defaul " Custom Gapm
Keff [TOREEEE Wi
widh[lZ7 mm

— Spacer
™ Draw spacer
™ Single spacer for multiple glazings

Material I Fiberglass [PE Resin) j

Spacer height to zero.

i~ Default Boundary Candition:

% Use U-factor values
1 Use SHGE values

Exterior Boundary Condition

Interior Boundary Conditian

IUse existing BC from library (select below) j IUse convection plus enclosure radiation j
| WFRC 100-2010 Exderion |

-
= L4
[ 116.0,-18.5 /dx,dy 0.0, 0.0 len 0.0 [Step 100 |mm | v
Ready [sill [ WUM Lz

Click on the “Add as
additional glazing
system” radio button in
the Insert Glazing
System dialog box.

|

Insert Glazing System 5[

~ Replace Existing Glazing System
" Add a3 additional glazing system

Ok, I Cancel

Figure 8-25. Import the second glazing system as an additional glazing system, facing down.
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8. SPECIAL CASES 8.3 Dividers

1. Draw (or copy and paste from another THERM file) the polygons in the cavity that represent the divider.
The figure below shows the divider for this example drawn with the material set to Aluminum Alloy

THERM 6.3 - [SimulatedDividedLite.TH™M]

Draw the divider in

the cavity between
the two glazing
systems.

Figure 8-26. Draw the polygons to represent the divider.
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8.3 Dividers 8. SPECIAL CASES

2. Fill the cavities between the divider and the glass layers and inside the divider with the material “Frame
Cavity NFRC 100”. Divide the cavities up according to the 5 mm rule as necessary.

Check the emissivity values for the inside
surface (by double-clicking on the surface)
of the extruded metal divider — set to 0.20 if
the surface is unpainted metal.

Frame Cavity Surface E
0200

Cancel

Fill the divider frame cavities
with the material “Frame
Cavity NFRC 100".

Figure 8--27 Fill the divider frame cavities with Frame Cavity NFRC 100.
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8. SPECIAL CASES 8.3 Dividers

7. Add the polygons for the simulated divided light elements on either side of the glazing system and
assign the appropriate materials to them.

THERM 6.3 - [SimulatedDividedLite.THM] O] x|
‘."'E‘File Edit View Draw Libraries ©Options Calculation ‘Window Help _Iﬁ'lﬂ
DEH &S B Lo0@ fja-<dkLad #0576 u |5k ]

-

14 | >
[y 36.6,-12.5 |d=,dy 58.3,-35.2 ler €81 |step 100 |wm | v

Ready [vertical Divider [ WUM

Figure 8--28 Add the polygons for the simulated divided lite elements on either side of the glazing system.
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8.3 Dividers 8. SPECIAL CASES

8. Define the boundary conditions, using the “ AutoEnclosure” choice for the Radiation Model.

BC=Adiabatic
U-factor tag = None

i3

|

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor taa = None

BC=NFRC 100-2010 Exterior
U-factor tag = None

1

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

7
[\

BC = Interior <frame type> (convection only)
— Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC=NFRC 100-2010 Exteri
U-factor tag = None

1

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

L

BC=Adiabatic
U-factor tag = None

Figure 8-29 Assign the boundary conditions.
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8.3 Dividers

3. Calculate the results.

. THERM 6.3 - [SimulatedDividedLite.THM]
E Fle Edit View Draw Lbraries Options Caleulation Window Help

g [=[ 3]
(-1

DS &S E|s0@-f [ m-lkLad 28050 [ Fleu|%|

[

Step 1: Click on the
Calc toolbar button to
start the simulation.

Step 3: Click on the Calculation/Show U-factors
menu choice to see the U-factor results.

BUroces

Step 2: When the simulation is
finished, the results specified in

U-factor
Wwiimz2-K

delta T
[

Length
Fiotation

x|

the Calc/Display Options menu
choice will be drawn on the model.

In this example, isotherms are
displayed. The Show Results
toolbar button will toggle the

results display on and off. -

Frame |2.5308 ISS.D

|22.I;;51

ISD.D IProiected in Glass Plane 'l

Edge [27734

|33

J1z7

Jao.o

IProiected in Glazz Plane j

| SHGC Exterior

x| [24543
% Error Energy Norm I 5.69%

j330

22 2251

jan0

IProiected in Glasz Plane j

E xport |

5l

I
[,y -43.7,-185.5 d=, dy -40.5,-208.4 lenziz.3 |step 100 |wm | &
Ready [vertical Divider |U-Factor results MUM

Figure 8-30 Calculate the results.

4. Save the file using the File/Save As menu choice.
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8.3 Dividers

8. SPECIAL CASES

5. Import the results to the WINDOW Divider Library, as shown below. See Section 4.7.3, "Importing
THERM files" in the WINDOW User's Manual for more information about importing THERM files.
i Divider Library {C:\Program Files\LBNL, WINDOWE3' Dividers.mdb) o ] 4|
File Edit Libraries Record Tools View Help
DedsEeEm: 4> v|Bael;: OFZ|%| 2N
= - Divider Library [C:\Program FileghLEMLYWIND DWE3ADividers. mdb) =
Detailed View |
Update | Edge Edge Glazing
P D Mame Source Type Ualue Uvalue | Comeiation | Thickness Pid Abz | Calor
Hew | WhimZ-k | wim2-k mm
coor | B [ AimDiied 03 S Y | NA L
= 2 Butyl/Divided ASHRAE M/a M, Mib  Class2 N, 158 090
Delete | 3 ‘Wood/Divided ASHRAE Suspende M (12 = | (182 iEa noan
. ?
Find 4 Insul/Divided ASHRAE Suspend: N, 21
IID vl 5 Alum/Suzpended ASHRAE Suspend: M. Look ik I_} Divider j =] l:_uig -
B Winyl/Suspended ASHRAE M/a M. —
I — -, . ﬁlederContoured.THM
7 DividerContoured. THM Therm  Vertical D 1.5 . :
Advanced... j— DividerContouedGasFiled TH - | DividerZontouredGasFilled, THM
=" 8  Dmdeiontouredasstiled [H] Them  Vertical D 1.E 1) e s
8 records found. A TrueDividedLite, THM
Step 1: From the WINDOW
- | Frame Library, click on the
Import button. An open window
_ Beport_| will open. Select the THERM file
Erint | [4] or files to import. File name:  [SimulatedDividedLite. THM Open |
For Help, press F1 Files of tppe: | Them files [*.thm] =l Eancel |
Step 2: Specify the record number, or use [~ Open as read-only y
the program default number, which is an 2
increment from the lastrecord. ~ ———» [FIT P I x|
2% Divider Library {C:\Program FilesiLENL WINDOWG3" Dividers.mdiEarr E 0l 0K _|olx
= — H it . : : Files\L BMLATHE RiE3\DividerSimulatedDivided - =18/
File Edit Libraries Record Tools Wiew Help
R R cence
= 2 B
1D Far new record: |9
. = Divider Librar [C:A\Program FileshLBMLYWINDOWED =
Letailed Yiew |
Und [~ Owenwrite existing reconds
ekl | D Marne Sourci Pd &bz | Color
Hew Wihe T | WM izl ]
b Alurn d A5HRAE
_ o | 2 Bubl/Divided ASHRAE N/a N, /& Class2 nea 158 090 [
Delete | 3 Wood/Divided ASHRAE Suspended N M/&  Class3 nes 158 oo [
i 4 Insul/Divided ASHRAE Suspendsd M MA&  Classd M 153 0w [
[io | 5 Alm/Suspended ASHRAE Suspended N/ N/ Class5 nes 160 030 [
— 6 VWingl/Suspended ASHRAE NiA N /& Classt nea 1e0 o3 [
7 DividerContoured THM Them  Vetical Divider 1953 1832 N/ w4 191 o BN
Advanced... | 8 DivideContouredGasFiled TH| Themn  Wertieal Divider 1803 1733 N/A w4 191 o3
O s e 9 SimulatedDividedLite THM | Themn  Wentical Divider 2,531 2773 MiA 'y zz o B
-E t Step 3: The selected records will be
&I imported into the library.
Beport |
Frrint | LI
For Help, press F1 Mode; MERC ﬁ WUM |SCRL 2

Figure 8-31 Import the THERM file into the WINDOW Divider Library.

6. Use the new divider in the calculation of the complete product values in the main screen of WINDOW.
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8. SPECIAL CASES 8.3 Dividers

8.3.3. True Divided Lites

The criteria for when dividers are modeled can be found in NFRC 100, Section 1.4.4, “Simplifications to a
Product Line”. The discussion below describes the methodologies in WINDOW and THERM for modeling
dividers when that criteria is met.

A true divided lite means that the dividers have separate glazing systems between the divider elements, as
shown in the figure below.

. THERM 6.3 - [ TrueDividedLite.THM] — O] x|

‘%‘Fila Edit View Draw Libraries Options Calculation ‘Window Help =l |

DESE&S B S0 @ f|a-k.LaQ 205 [FEUW|K| -]

1o | of

[xy392.0, 86.6 |dx,dy E42.0,-1193.5  [len 1355.3 [Step 10.0 |mm | &

Ready |Divider [ om s
Figure 8-32. A true divided lite in THERM.

In THERM:

In this example, it is easier to start by drawing the polgyons that represent the divider, and then placing the
glazing systems relative to those polygons.

1. Set the Cross Section Type to “Vertical Divider”.

2. Draw the divider polygons as shown in the figure below.
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8.3 Dividers 8. SPECIAL CASES

THERM 6.3 - [TrueDividedLite.THM] B[] B
r';E‘FiIe Edit Wiew Draw Lbraties Options Calculabion  Window  Help 18] x|

DS E Lo@ ek Lad 206 |FEU|X|

=

-
14 | _'|J
[x,v361.1,174.0 |dx, by 5.1, 44.5 llen 45,3 |step 10.0 |mm | 4
Ready |Divvider [ MU

Figure 8-33. In THERM, draw the polygons for the divider elements that the glazing systems will fit into.

3. Import the first glazing system (in this case the top glazing system) for the divider, with the following
settings:
= Set the Locator in the appropriate location for where the glazing system will start, in this example
3.175 mm (0.125 inches) above the bottom of the divider
*  Orientation = Up
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Spacer height = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)
= Draw spacer = Not checked
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8.3 Dividers

. THERM 6.3 - [TrueDividedLite.THM]
";E‘Fi\e Edit View Draw | Lbraries Options Calculation  Window  Help

Prov

Glazing Systems

NN Window & Database

=lof x|
=171 x|

% [# & u % |

DS 5| ot ~
Set Boundaty Condition 5
Material Library Shift-Fd4
Eoundary Condition Library Shift-F5
Gas Library Shift-Fé

Step 1:

Select MaterialiBoundary Condition

Glazi

UFactor Mames

Create Link
Remoye Link

Step 2:
Select the appropriate glazing
system from the WINDOW library

v

x|
1D Mame

9 Double [

Glazing System

# Layers |2—

Ucenter |2.73 W m2-K,

Thickness |1 8796 mm

Shading layers: Mone

MFRC ChA... |

Close |
WINDOW Glazing Spstem Libranp—————————
IE:\F'rogram Filez\LBMLWINDOWES Browse |

The first glazing system
is imported into the file.

o

I/ Select Glazing Systems from the Libraries menu

B

Insert Glazing System 5'
Orientation I Up j
Cancel |
Glazing system width I1 2,795 mm
CR cavity height I'IDDD e Step 3:
Sight line to bottomn of glass |9.525 mim Set Glazmg SyStem
Spacer height [3525 | um ¢\ properties:
Edge aof Glass Dimension |B3.5 mm " Set Slght line to bottom
. . of glass and Spacer
Glazing system h3|ght|1 a0 mm h
|— height
Site line to shade edge |0 i
= Edge of Glass
Dimension = 63.5 mm
(2.5")
[ Use nominal glass thickness = Glazing system h6|ght
™ Use CR Model for window Glazing Spsterns =150 mm (60")
- Gap Propertie =  Exterior Boundary
' Default ™ Custom Gap|1 'I Condition = NFRC 100-
Keff [0.0BESDE widmk 2010 Exterior
widh[127 o * Interior Boundary
— / Condition = Use
I Draw spacer convection p|US
I Single spacer for multiple glazings enclosure radiation
tdatenial IFihergIass [PE Reszin) j |
— Default Boundary Conditions / [
& Use U-factor values
" Use SHGC values
Exterior Boundary Condition Interior Boundary Condition
IUse exizting BC fram library [zelect below) ﬂ IUse canvection plus enclozure radiation ﬂ
|NFRC 100-2010E sterior =l
[t -Oremdedie Tl 1002
vl [k Vew D Ubrwws Optors Celdaton Windom el al] ¥ —
OFESG D Lof i arirnl 200 Fou %[ _|
=

—

. . o
Figure 8-34. Import the first glazing system.
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8.3 Dividers

8. SPECIAL CASES

4. Import the glazing system again as an additional glazing system, facing down this time. Use the

following settings for this glazing system:

= Set the Locator in the appropriate location for where the glazing system will start, in this example
3.175 mm (0.125 inches) above the bottom of the divider

*=  Orientation = Down
= Actual Cavity height = 1000 mm (39 inches)

= Sight line to bottom of glass = height of the divider (in this example it is 9.525 mm (0.375 inches)
= Spacer height = height of the divider (in this example it is 9.525 mm (0.375 inches)

= Edge of Glass Dimension = 63.5 mm (2.5 inches)
= Glazing System Height: 150 mm (6.0 inches)
= Draw spacer = Not checked

Insert the glazing system as an Additional Glazing.

. THERM 6.3 - [TrueDividedLite.THM]
'&E‘File Edit ‘“iew Draw Libraries Options Calculstion  Window Help

=10l x|
=18 x|

DEEHS E Lo® fla-jr - aQ 295 F E U|%|[NFRC 1002010 Exterior

Insert Glazing System
-

Orientation oK,

Cancel |
Glazing spstem width I‘I 8.736 mm

CR cavity height |1 noo T

Sight line to bottom of glass |9.525 mm
Spacer height |8.525 mm
Edge of Glazz Dimenzion |83.5 mm
Glazing system height |1 a0 T
Site line to shade edge IU T nd .
2" glazing system.

Set Sight line to
bottom of glass and
Spacer height to the

™ Use nominal glass thickness

[~ Uze CR Model for window Glazing Spstems

X|

Click on the “Add as
additional glazing
system” radio button in
the Insert Glazing
System dialog box.

l

D EETEEEE—

_r/ ' Replace Exigting Glazing System

- Gap Fropertie appropriate values. " Add as additional glazing system
& Defaut ¢ Custom Gapl‘l 'l
KeffID.DBBSDE - oK I Eameel
Width|12.? mm
— Spacer
[~ Draw spacer
™ Single spacer for multiple glazings =]
t aterial IFibergIass [PE Resin) j
— Default Boundary Condition:
& Use -factor values
" Use SHGLC values
Exterior Boundary Condition Interior Boundary Condition
IUse exizting BC from libram [zelect below] j IUse convection pluz enclozure radiation j
| NFRC 100-2010 E sterior =l
Ik | _'I_I
[z 102.2,173.0 [d, dy -255.3, 43.0 llen2sg.e [step 100 o | A
Ready [Divider I [ oM
Figure 8-35. Import the second glazing system as an additional glazing system, facing down.
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8. SPECIAL CASES 8.3 Dividers

5. Add the spacers, sealants, desiccants, and frame cavities as appropriate.

THERM 6.3 - [TrueDividedLite. THM] =1ol =i

‘."'E‘File Edit Wiew Draw Libraries Options Calculation  Window  Help =&l x|

DSEEHES B/ L@ i(a-kLaq 2O [FEU K| ~]
Draw the
spacers,
desiccants,

sealants, and
frame cavities as

needed. J
iKY | Ll_l
v 4115, 92.7 |de,dy 661.5,-1167.4  Jen 1341.5 [Step 10,0 |om | v
Ready Divider MM

Figure 8-36. Draw the polygons to represent the divider.
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8.3 Dividers 8. SPECIAL CASES

6. Define the boundary conditions, using the “ AutoEnclosure” choice for the Radiation Model.

BC=Adiabatic
U-factor tag = None

<«
<«

|

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor tag = None

BC=NFRC 100-2010 Exterior
U-factor tag = None

1

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

/

BC = Interior <frame> (convection only)
—Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

\
a4

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC=NFRC 100-2010 Exterior
U-factor tag = None

il

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

L

e —

+_'_+

BC=Adiabatic
U-factor tag = None

Figure 8-37. Assign the boundary conditions.
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8. SPECIAL CASES 8.3 Dividers

6. Calculate the results.

 THERM 6.3 - [TrueDividedLite.THM] o =]
r','E‘FiIe Edit Yiew Draw Libraries Options Caloulation  ‘Window Help _|ﬁ'|1|
NEHS E Loe i(a-fr xR 2% FlEu % E

1.8 Step 3: Click on the Calculation/Show U-factors

) menu choice to see the U-factor results.
Step 1: Click on the Calc toolbar
button to start the simulation.

uFactors X

. . . U-factor delta T Length :

Step 2: When the simulation is whim2 K C mm__ Fotstion
finished, the results specified in Frame [3.7825  [33.0 [81001 [s00 | Projected in Glass Plane x|
the Calc/Display Options menu Edge |20565  [33.0 1z jan.0 | Projected in Glass Plane ™ |
choice will be drawn on the [sHGCEweior =] /[33388 [0 [a81 50,0 | Projected in Glass Plane x|
model. In this example, isotherms
are dlsplayed The Show % Enor Energy Norm I?.48°/e ﬂl
Results toolbar button will toggle it 2.

the results display on and off.

1« b

[,y 455.6,112.9 |d=,dy 58.6,-85.7 llen 88,7 [step 10,0 |mm | v
[Divider |u-factor resulks MNUM

Ready
Figure 8-38. Calculate the results.

7. Save the file using the File/Save As menu choice.

8. Import the results to the WINDOW Divider Library, as shown below. See Section 4.7.3, "Importing
THERM files" in the WINDOW User's Manual for more information about importing THERM files.
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8.3 Dividers

8. SPECIAL CASES

i1 Divider Library (C:'Program Files\LBNL\WINDOW63' Dividers.mdb) =10] x|
File Edit Libraries Record Tools Yiew Help
DW= EE: «r v|(Baed; O#FZ % 2N
. : Divider Library [C:\Program FilezsLEMLWWIMDOWEAD ividers. mdb) =
Letailed Yiew |
Update | Edge Edge Glazing
D Mame Source Type Uvalue Uvalue | Comeiation | Thickness Pfd Absz | Color
MHew Wem2H | Wm2 mm mm
“Alum/Di ;
oy || M
2 Butyl/Divided ASHRAE M Mot [¥h Class? MAA 15.9 1]
Delets | 3 Wood/Divided ASHRAE Suspended Nt it Class3 wea 159 oso [
s & Inihided ASHRAE Supenced N 21
IID vl I 5 A!umeuspended ASHRAE Suspended M Logk inc I 5 Divider ﬂ ‘- I‘j‘ -
I— & Minyl/Suspended ASHRAE M/ M —
| 7 DividerContoured. THM Them  Venical Divider 1.3 |/ DMiderContoured TH
Advanced... — — - : - A Divider ContouredGasFiled, THH
g DividerContouredGasFiled THI Themn  Wertical Divider 1,80 @SimulatedDividedLite.THM
9 recards found. q  SimulatedDividedLite. THH Therm  “ertical Divider 250 .
<+—
Step 1: From the WINDOW Frame
Export | Library, click on the Import button. An
R | Open window will appear. Select the
Feport . . . . — -
THERM file or files to import. File name:  [TrueDividedLite THM ﬂl
Erint
= | Files of type: ITherm il [.thn) j Cancel |

For Help, press F1
P, P [ Open as read-only

4
x|
APy
Step 2 SpeCIfy the I’ecord number or use Fi\es{ULgEr:IT\THEFEME3\Divider\TrueDividedLita'I
’ L Canicel
the program default number, whichisan — = . =N
increment from the last record. et
™ Dverwite existing records
i Divider Library {C:'Program Files',LBNL WINDOWG3', Dividers.mdb} i [
File Edit Libraries Record Tools View Help
DwHlfB2RElE: K (rr|Baeli Ox7[(% 2%
: = Divider Library [C:4Program FileshLBMLWWINDOWEIND ividers. mdb] =
Detailed Yisw |
Update | Edge Edge Glazing
D Marme Source Type Uwalue Uvalne | Coneietion | Thickness Pfd Abs | Calaor
New | WK | wiim2k mm mm
1 Aum/Divided ASHRAE N4 M M/A  Classl M/ 153 0480
LCopy | — .
2 Buyl/Divided ASHRAE M/ N/ N/A  Class2 e 1ss oo [
Delet= | 3 Wood/Divided ASHRAE Suspended N/ /A  Class3 we 158 oso
~Find 4 Insul/Divided ASHRAE Suspended N N/ Classd N/ 155 0w [l
[ip -] 5 Alm/Suspended ASHRAE Suspended N /& ClassB wa 160 o030 [
T §  Vinl/Suspended ASHRAE M/ N/ Class1 we 160 oz [
7 DivideriContoured THM Them  ‘etical Divider 1,953 M w4 191 o [
aavanced.. | g  DividerContowredGasFiled TH Thern  Vertical Divider 1,803 N 4 191 o3 B
T r— 5 SimuatedDividedLite THM | Therm  Wettical Divider 2 531 189 22 0w
:m TrueD ividedLite. THM ik e
Export | Step 3: The selected record will be
Report | imported into the library.
Brint | 4| | - ﬂ
For Help, press FL Maode: MFRC E UM SCEL 2

Figure 8-39. Import the THERM file into the WINDOW Divider Library.

9. Use the new divider in the calculation of the complete product values in the main screen of WINDOW.
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8. SPECIAL CASES 8.3 Dividers

8.3.4. Door Caming

When modeling glazing options with caming, which are treated in a similar fashion to dividers, the NFRC
default caming can be used. The flat caming (H-Bar) shall be used as the default shape. Brass conductivity
and emissivity, per NFRC 101, Appendix B, shall be used as the default material. The caming drawing DXF
file is available from the NFRC website.

PRITILE W [w W
-pl.ma:.aln - ) BRASE

—‘_@_' AT 0i0
i I«L_u L l | IINC

FULL SCALE O1E£,601 - 3 R
L o ] e C | BRUSHED NICKEL
H-ROUND |
D | BLACK NICKEL
: I
FULL SCALE ¢
C
" H-FLAT

(REFERENCE 030803

*NOTE: FOR CRYSTAL DIAMONDS LITES, H-FLAT BRASS
CAMING 1S DESIGNATED BY A "=1A" IN THE PARTE,

Figure 8-40. Standardized Caming Drawing

In THERM:

In this example, which represents an intermediate pane in an IG unit with caming, it is easier to start by
drawing the polgyons that represent the divider, and then placing the glazing systems relative to those

polygons.
1. Set the Cross Section Type to “Vertical Divider”.

2. Draw the caming polygons.
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8.3

Dividers 8. SPECIAL CASES

3. Insert the first glazing system (in this case the top glazing system which is a triple glazed unit made in
WINDOW) for the divider, with the following settings:
=  Set the Locator in the appropriate location for where the glazing system will start
*  Orientation = Up
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass =0
=  Spacer height =0
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)
=  Draw spacer = Not checked
Step 2: Insert
<4— the upper
glazing
system
Step 1: Draw
caming
polygons
o
Figure 8-41. Draw the caming polygons and insert the upper glazing system
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8. SPECIAL CASES 8.3 Dividers

4. Insert the second glazing system, with the following settings, and click the “Add as additional glazing
system” radio button upon insert.
=  Set the Locator in the appropriate location for where the glazing system will start
* Orientation = Down
= Actual Cavity height = 1000 mm (39 inches)
= Sight line to bottom of glass =0
=  Spacer height =0
= Edge of Glass Dimension = 63.5 mm (2.5 inches)
* Glazing System Height: 150 mm (6.0 inches)
=  Draw spacer = Not checked

Figure 8-42. Insert the lower glazing system
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8.3 Dividers 8. SPECIAL CASES

5. From the Options menu, select Preferences, then click on the Drawing Options tab and check “Allow
editing of IG polygons” so that the glazing system geometry can be modified.

6. For both the upper and lower glazing systems, move the points of the center glass layer into the caming,
as showin in the figure below.

For both the upper and
lower glazing systems,
move the points of the
center layer into the
caming polygons.

Figure 8-43. Move the points of the middle layer of the upper and lower glazing systems into the caming.
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8. SPECIAL CASES 8.3 Dividers

7. For the either the upper or lower glazing system, move the points of the outer layers to meet the other
glazing system, to enclose the IG.

Figure 8-44 Move the points of either the outside layers of either
the upper or lower glazing system to meet the other glazing system, to enclose the IG
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8.3 Dividers 8. SPECIAL CASES

8. If the IG Unit is air-filled, then fill the cavities with NFRC Frame Cavity 100, assign the normal boundary
conditions, and simulate as usual. If the IG unit if gas-filled, follow the procedures for gas filling a divider
per Section 8.3.1.3.

Figure 8-45 Fill the cavities with Frame Cavity NFRC 100
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8. SPECIAL CASES 8.4 Storm Windows

8.4 Storm Windows

Storm windows present a modeling problem different from most insulated glass (IG) units, because the
spacing between the IG unit and the storm window is usually quite large, as shown in the figure below. As
with all other product modeling, all relevant cross sections (head, sill, jambs, meeting rails and dividers) must
be modeled in THERM.

Figure 8-46 Product with an interior storm window.

8.4.1. Modeling Steps

The following steps can be used to model storm windows. These steps are discussed in more detail in the
following sections.

If the product is NOT a single or double hung (i.e., it is a casement, fixed, picture, transom, awning, etc), do
the following;:

In WINDOW:

® Create a three-layer glazing system with the correct spacing between each of the glass layers in
WINDOW.

In THERM
®= Draw the frame components for the product in THERM.

= Import the glazing system into THERM
Edge of Glass Dimension = 63.5 mm (2.5 inch)
Glazing System Height = 150 mm (6.0 inch).

=  Fill the air cavity below the glazing system and use the Library/Create Link feature to link that air cavity
to the glazing cavity.

=  Assign the boundary conditions
Exterior Boundary Condition = Use existing BC from library, select “NFRC 100-2001 Exterior”, and
assign the SHGC Exterior U-factor tag to the exterior frame components
Interior Boundary Condition = Use “convection plus enclosure radiation” for Glazing System, use
appropriate “convection only” frame boundary condition for the frame components.

®  Simulate the problem
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8.4 Storm Windows 8. SPECIAL CASES

If the product IS a hung or sliding window (i.e., a vertical or horizontal slider), where there will be a different
gap width between the glazing system and the storm window for different frame profiles, do the following;:

In WINDOW:

Before starting the program, open the W6.INI file (usually found in the operating system directory - for
example, in Microsoft Windows XP, that directory is c:\ windows) and add the following line (if it does
not already exist):

® FrameToleranceGlazingSystemThickness=5

Note: it is all one word, no spaces, and that it can go anywhere in the INI file. If this line already exists,
but has some other value other than “5”, change the value to “5”. This represents the percentage tolerance
between the frame and glazing system thickness. Setting it to one makes the thickness tolerance checking
500%, which should disable the WINDOW thickness tolerance checking, and therefore allowing the
program to perform a calculation with glazing systems of different thicknesses.

Create the two glazing systems with the actual thicknesses between the glazing system and the storm
window, which will fit into the frame profiles that will be modeled in THERM.

In THERM

Draw the frame components for the product in THERM.

Import the glazing systems with the actual gap widths into the appropriate frame profiles with the
following settings:

Edge of Glass Dimension = 63.5 mm (2.5 inch)

Glazing System Height = 150 mm (6.0 inch).

Fill any air cavity between the bottom of the glazing system and the top of the frame profile as necessary,
and use the Library/Create Link feature to link that air cavity to the glazing cavity.

Assign the boundary conditions

Exterior Boundary Condition = Use existing BC from library, select “NFRC 100-2001 Exterior”, and
assign the SHGC Exterior U-factor tag to the exterior frame components

Interior Boundary Condition = Use “convection plus enclosure radiation” for Glazing System, use
appropriate “convection only” frame boundary condition for the frame components.

Simulate each model.

In WINDOW:

Import the THERM frame profiles that have the correct geometry for the glazing systems into the Frame
Library.

In the Window Library, create the window, referencing the matching frames and glazing systems,
including the meeting rail (you cannot “match” the glazing system thicknesses in the meeting rail, so just
reference it).

Calculate the overall product values from this combination of components.
Close the program, open the Wé.ini file, and do the following;:

= Delete the line FrameToleranceGlazingSystemThickness=5

Or

“ .y

®  Putasemicolon “;” in front of it which keeps it in the file, but makes it a comment instead of a
command. This way it will be there the next time you need to use it.

; FrameToleranceGlazingSystemThickness=5
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8. SPECIAL CASES

8.4 Storm Windows

8.4.2. Storm Window Example

The following example problem, based on the product in Figure 8-23, is explained in detail in the following

discussion.

8.4.2.1. Create Glazing System in WINDOW:

1. Make a glazing system consisting of three layers of glass, with the dimensions of the glazing cavity
for the first gap, and the correct dimension from the glass to the storm window for the second gap.

58 W6 - Glazing System Library (C-\Program Files' LENL' WINDOWGE3', Storm\Window.mdb)
File Edit Libraries Record Tools Wiew Help

I [m] 3

DS $2@B(E EH: > B @ni O#7|%|2 W

— Glazing System Library
List

Calc (F3) | D n;IS Name:lsmﬂ'ﬂ findow
New | ﬂLa_l,lers:|3 ﬂ Tilt:l 90 ° G Height:l 1000 mm

Erwirorimental - -
Copy | Eonditions:INFHEwD'zum J IG Wiidth 1000 mm

Delete | Comment:l
Save | Owerall thickness:|?2.844 T Mode:l

Report | [ | o] Name [Mode] Thick [Flig| Tsol | Risol [ Rsol2 | Twis [ Rvist [ Avis2 | Tir [ E1 [ E2 [ cond |
-] Glass1 e 102 CLEAR_3DAT 30 [J|oes 0075 0075 0899 0083 0083 0000 0840 0840 0.900
Gap1 »» 1 i 127
*|  Glass2 v 102 CLEAR_3DAT 30 [Jfvss4 0075 0075 0599 0083 0.083 0000 0840 0840 0.900
Gap2 »b 1 Ai 508 [
-|  Glass3 »r 102 CLEAR_3DAT 30 [Joss4 0075 0075 0893 0083 0083 0000 0840 0840 0.900
4| | 3

Center of Glass Results | Temperature Data | Optical Data | Angular D ata I Color Propertiss I

Ufactar SC SHGC Fiel. Ht. Gain Twvis Keff Gap 1 Keff Gap 2 Keff
e fmi2-k, "wddm2 -k " m-K W m-K
1.7648 0.7864 0.6842 511 07415 01723 0.0633 02789

For Help, press F1

=
Mode: MFRC (ST | [MUM [SCRL 4

Figure 8-47 Make a triple glazed glazing system with a large gap width between the IG and the storm window.
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8.4 Storm Windows

8. SPECIAL CASES

8.4.2.2. Calculate U-factor in THERM

The steps for importing the glazing system into THERM are explained in more detail below.

1. Draw the required frame cross sections (such as head, sill, jambs, meeting rails, and dividers)

2. From the File/Properties menu, select the appropriate Cross Section Type, such as “Sill”, “Head”,

“Jamb", and so forth.

3. Import the glazing system with the correct storm window cavity dimensions (created in WINDOW), in
this case the glazing system with the 2" gap.
Edge of Glass Dimension = 63.5 mm (2.5 inch)
Glazing System Height = 150 mm (6.0 inch).
Exterior Boundary Condition = Use existing BC from library, select “NFRC 100-2010 Exterior”
Interior Boundary Condition = Use convection plus enclosure radiation for glazing system, and
appropriate “convection only” boundary condition for the interior frame components.

. THERM 6.3 - [stormwindow-sill-NoGlzSys.thm] — |EI|5|
T';E‘File Edit “iew Draw Lbraries Options Caloulation  “Window  Help =0

DESES B Los | a-drLnl s 5% FEul%|

[

|
Step 2:

Glazing Systems
» g 3¥

1D M ame

X

Insert Glazing
System from
WINDOWS5 # Layers [3
Ucenter |1.76

Thickness |?2.B44 mm

Shading layers: Mone

Glazing System I 9 Storm ‘Window

MFRC ChiA... |

Wik

Cloze
WwNDOW Glazing Syztem Librany

Window B D atabase

C:%Program FileshLEML\WINDOWES Browse |

j Insert Glazing System

ing system width |?2.844 -
Ly height |1DDD mm

Sight line to bottom of gla®] 2 555 mm

Spacer height [12.5 f

Edge of Glasz Dimengion |E3.5 il

Site line to shade edgelﬂ

Step 1:
Draw frame
cross section

™ Use nominal glass thickness

[ Use CR Model for window Glazing Systems

Orientation I Up A l

Glazing system height|150 Trim
rmm

™ Single spacer for multiple glazings

— Gap Propertie:
& Default ™ Custom  Gap IG
Keft [D0E327C W
width[127 m
— Spacer
[ Diaw spacer

I aterial I Fiberglazs [PE Resin)

=

Cancel |

Step 3:
Set Glazing System
properties:

= Edge of Glass
Dimension = 63.5
mm (2.5")

=  Glazing system
height = 150 mm
(6.07)

=  Exterior Boundary
Condition = NFRC
100-2010 Exterior

= Interior Boundary
Condition = Use
convection plus
enclosure radiation

B

— Default Boundary Conditior

% Use U-factor values
 Use SHGC values

E=terior Boundary Condition Interior Boundary Condition
JLI IUse existing BC from library [zelect below] j IUse convection plus enclosure radiation j
[y 122.1,102,3 [dhe,dy 8.5,102.2 len 1023 [Step 10.0 |mn | MFRC 100-2010 E sterior =l
Ready
Figure 8-48 Insert the glazing system.
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8. SPECIAL CASES

8.4 Storm Windows

4. If necessary (as in this example because there is a gap between the bottom of the glazing cavity and the
frame),use the material linker to create a separate polygon and link the properties to the 2” glazing cavity.

THERM 6.3 - [Stormwindow-sill.thm]
r';B‘Fi\e Edit Yiew Draw | Libraries Options Calculation  Window Help

NEEHSES B Sethaers F4
——— Set Boundary Condition FS

s

| Ee | #Eu | % ‘IStnrmwindow—sill:Sturm Window Cavity 2

[

Shift-F4
Shift-F5
Shift-Fé

Material Library
Boundary Condition Library
Gas Library

Select MaterialfBoundary Condition

Glazing Systems F&
UFactor Narnes

Create Link

Remove Link

/

Step 2:

Click on the
Libraries/Create Link
menu choice. The
cursor will become an
eyedropper. Click the
eyedropper on the
glazing system cavity,
which is the material the
first polygon will be
linked to.

\_

Step 1:
Fill the space below the

glazing system cavity with any
material using the Fill Tool.

Click on the polygon to select

it.

Figure 8-49 If needed, create a material link between the glazing system cavity.
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8.4 Storm Windows

8. SPECIAL CASES

Generate the Boundary Conditions by pressing the BC toolbar button. The figure below shows the

boundary conditions for one storm window cross section. Make sure that the interior boundary
conditions have the Radiation Model set to “ AutoEnclosure”.

BC=Adiabatic
U-factor tag = None

1

1

150 mm
(6.0")
glazing
system
height

BC=NFRC 100-2010 Exterior
U-factor tag = None

(2.57)
Edge of
glass

/

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

63.5 mm

BC= <glazing system> Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

-

BC= <glazing system> Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

<+—

BC=Adiabatic

_ 1

U-factor tag = None

Figure 8-50 Define the boundary conditions.

8-50

January 2011  THERM®6.3/WINDOWS&6.3 NFRC Simulation Manual



8. SPECIAL CASES 8.4 Storm Windows

6. Simulate the problem and save the file.

-14853. 7 1.7 7.1

Figure 8-51 Simulate the file.

8.4.3. Steps for Storm Window Condensation Resistance Calculation

The Condensation Resistance model is only appropriate for horizontal frame components such as Head and
Sill elements - THERM will not calculate the Condensation Resistance for a file with the Cross Section Type
set to “Jamb” or “Vertical Meeting Rail”.

There are two methods for calculating the Condensation Resistance information in THERM, which will be
used in WINDOW to calculate the total Condensation Resistance of the product:

= Check the “Use CR Model for Window Glazing System” checkbox when importing a glazing system
OR

* In the Options menu, Preferences choice, THERM File Options tab, check the “Use CR Model for
Glazing Systems”, as shown in the figure below.
B X
Freferences | Drrawing Options |
Simulation Them File Options Shap Settings

Mesh Cantrol

OQuad Tree Mesh Parameter (4]

V' Run Error Estimator
I asimum 3 Error Energy Marm |10 %

I aximuim Iterations 3

¥ Use CR Model for Glazing Systerns

Figure 8-52 In Options/Preferences/Therm File Options, check the “Use CR Model for Glazing Systems” checkbox.
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8.4 Storm Windows 8. SPECIAL CASES

When the CR model has been “turned on”, red boundary conditions will appear inside the glazing system,
and the following steps should be taken to simulate the file:

1. Check the emissivities of these boundary conditions. They should be the following:

Emissivity of the surrounding surface, such as 0.84 for standard glass, 0.90 for painted metal and
most other frame materials, 0.20 for mill finish metal, and so forth.

= 1.0 for the adiabatic (open end) of the glazing cavity.

2. Simulate the model. The program will calculate both U-factor results and the Condensation
Resistance results if the CR model is checked.

3. Import the results into the WINDOW Frame Library and use the file to create the whole product in
the Window Library as applicable.

Emissivity = 1.0
Side = Open

Emissivity = glass layer emissivity

. Side = Left
Boundary conditions are

drawn inside the glazing
system cavity when the CR
calculation is “turned on”. Emissivity = glass layer emissivity
Side = Right

Emissivity = emissivity of adjacent
material
Side = Adiabatic

Figure 8-53 Red boundary conditions will appear inside the glazing system when the CondensationResistance option is turned on.
Check the emissivities of each boundary condition.
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8. SPECIAL CASES

8.4 Storm Windows

8.4.3.3. Calculate the Total Product Values in WINDOW

The following discussion explains how to model the whole product values for the storm window in

WINDOW.

= Import the THERM files into the WINDOW Frame Library.
i Frame Library {C:Program Files',LBNL\ WINDOW63' StormWindow.mdb) - IEllil
File Edit Libraries Record Tools Yiew Help
DeHs=R[E[E: «drr B2 e0: O 7% 28]
= = Frame Library [Z:%\Program Files\LBMLW/IMNDIDWEINS tormiw indow. mdb) =
Detailed View |
Update Frame Edge Edge Glazing
p4| ID Name Source | Tvpe Urvalue Uwvalue | Correlation | Thickness Fid Abs | Calor
New | wimzK | wimzK mm mm
g 18 Stamwindaw-zil. thm Therm Sl 0.439 1918 N/A 728 £9.0 0.30
Lopy | . .
19 Starmwindav-jamb. thm Therm  Jamb 0.452 1930 N/A 725 630 030

Delete zm Stormwindow-head.thm

Ui

r—Find
D

4

Advanced...

[

3 records found.
Impart
Export

Beport

i

FErint

Therm | Head |

0.440

1917 | NAA 63.0

For Help, press F1

=l
Mode: NFRC [SI [ [MUM [SCRL 2

Figure 8-54 Import the storm window THERM files .

= In the WINDOW Window Library, construct the storm window from the THERM files and the glazing
system previously defined, and calculate the total product values.

&% Window Library (C:\Program Files',LBNLWINDOWG3' Stormyindow.mdb)
File Edit Libraries Record Tools ‘iew Help

=1ox]

DEH 4 BE(&E B : W4 (@

o0N;: O#*7|%|2%

Calc [F9) Mame |Starm YWindow

Copy

Width | 1200 mm
Height 1500 mm

Save Areal 1.800 m2
Repart Tilk I ElL

Environmental Conditions

Delete

g

Dividers

List ID#|5 vl

tode I MFRLC - l
Hew
TypeIFiHed [picture] 'lﬂ

INFHE]DDQD‘ID 'l

Dizplay mode:

I Marmal X l

— Total Window Result

SHGC I ?
WT I G

Ul-factar I T WmZE

R |—7 Detail...l Source

Ufactor | 0.433 Wimz-K FFD E3.0
Area | 0.078 m2

| Click on a component to display characteristics below ‘

-
Frame

Dietail.. Narme | Stormwindaw-sill thm j il
D 18 Uedge | 1.915 wim2K

r

Edge area | 0.0E3 m2

Abs | 0.30

=

4

e

For Help, press F1

Mode: NFRC [SI [ [MUM [SCRL 2

Figure 8-55 Storm window created in the Window Library to obtain total product results.
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8.5 Skylights 8. SPECIAL CASES

8.5 Skylights

This section discusses the modeling procedures for skylights, which are modeled in sections in a similar
manner to other products. In addition, in accordance with NFRC 100, skylights are modeled at a 20° slope
from horizontal.

8.5.1. Skylight Modeling Steps

The steps for modeling a skylight are as follows:

In WINDOW:

® Create the skylight glazing system in WINDOW:
= Set Tilt to “20” degrees

In THERM:

= Draw the required frame cross sections in THERM, for example a head, sill, and jambs if they are all
different, untilted. Because the tilt of the jambs will be in the z-direction, which is not possible to display
in the two dimensional viewing of THERM, they will be drawn vertically and the gravity vector oriented
properly to reflect the tilt in the z-direction.

®= Do not use the Condensation Resistance Model on any of the THERM skylight cross sections. WINDOW
will calculate the CR value based on the temperatures from the U-factor results. (Even if the THERM
cross sections are modeled with CR enabled, WINDOW will use the U-factor temperature results rather
than the CR temperature results when calculating the whole product CR value).

= Set the Cross Section value in File/Properties as follows:
= For Sill: set Cross Section to “Sill”, Gravity Vector should face “Down”
®= For Head: set Cross Section to “Head”, Gravity Vector should face “Down”
= For Jambs: set Cross Section to “Sill”, set Gravity Vector to “Right”

®  The Frame Cavity height is not used by the program for the skylight cross sections, as long as the Types
are defined properly as shown above, so the default value of 1000 mm can be left unchanged.

® Insert the glazing system from WINDOW into the frame cross sections with the Edge of Glass
Dimension field set to 150 mm (6.0 inches). The CR cavity height field can be set to any value (you can
leave it set to the default 0f1000 mm) because the U-factor temperatures not the CR temperatures will be
used in WINDOW to calculate the overall CR value).

= Insert the Sill glazing system with orientation up
® Insert the Head glazing system with orientation down
= Insert the Jamb glazing system with orientation up
=  Assign the boundary conditions. Interior Boundary conditions have the following settings:
® Radiation Model set to “AutoEnclosure”
® Frame Boundary Conditions: set to the appropriate “Interior (20 tilt) ...” choices
= Tilt the cross section 20 degrees from horizontal:
= For a Sill or Head, rotate the entire model 70 degrees clockwise

= For Jambs, do not rotate the model at all
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8. SPECIAL CASES

8.5 Skylights

= Simulate the skylight cross sections and save them.

View the U-factor for the cross section, and make sure the “Projected in Glass Plane” is selected from the

Projection pulldown list, as shown in the figure below. This will ensure that the projection will be correct

for the tilted cross section.

U-Fackors

IProiected in Glass Plane j

IProiected in Glass Plane j

-factor delta T Length
wiim2-C [ mm
SHIGC Esterior |3.5302 |39_n |198.411 |
Frame [49540  [33.0 [440342 | 700
Edge RN EE T |g25

3 Ermor Energy Morm I 4.45%

Projected in Glazs Plane [

Expart | K I

Figure 8-56 Make sure the “Projected in Glass Plane” projection option is selected for the tilted cross section.

There is a circumstance where THERM will not calculate the total frame length correctly, and it is
necessary to enter a “Custom Frame Length” into the U-factor dialog box above. It occurs when a section
of an adiabatic boundary “overlaps” a boundary with a U-factor tag in the projected dimension over
which the length is being calculated. This is explained in detail in Chapter 6, Section 6.6.6.

= Import the components into the WINDOW Frame Library (and Divider Library if appropriate)

®  Construct the whole product in the WINDOW Window Library to get the overall product results.
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8.5 Skylights

8. SPECIAL CASES

8.5.2. Skylight Mounting Details

There are two ways that skylights can be mounted into a roof system, either flush-mounted (also called inset-
mounted) or curb-mounted. The figures below show these two different mounting styles. Each mounting
style has a slightly different definition of the adiabatic boundary condition, and each will have a different
projected frame length. The rules for modeling can be found in NFRC 100 and the NFRC Technical
Interpretations. To model curb mounted skylights, if the projected frame height is zero, define a Frame U-
factor Surface Tag 0.25 mm (0.01 inches) up the interior of the glass, which will result in a non-zero frame

height.

& »
<«

Frame
Height

£

Surround panel — not
modeled in THERM

Adiabatic boundaries 25.4 mm
(no heat loss) (1 inch)
D EE—
Frame
Height
Rough Opening > T

Surround panel — not
modeled in THERM

Figure 8-57 A flush-mounted (or inset-mounted) skylight.

Frame
Height

Adiabatic boundaries

(no heat loss)

Rough Opening

\4

Figure 8-58 A curb-mounted skylight.
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8.5 Skylights

8.5.3. Example Flush Mounted Skylight Problem

This example assumes a flush-mounted skylight.

In WINDOW:

1. Glazing System Library: Make a glazing system with a tilt of 20° off horizontal. In this example, the
glazing system is called Skylight Double Glz and is made up of generic glass layers.

ii Window Library {C:'Program Files'LENL WINDOWE3' Skylight.mdb)
File Edit Libraries Record Tools Wiew Help

=10] x|

DS d@dSE: > M|[B on: O#7[%| 2N

— Glazing Systern Library =

List |

Cal= [F3] Io#2 Name: [Skvlight Double Glz

Hew ﬂLa_l,lers:|2 ﬂ TiIt:I 20 IG Height:l 1000 mm

Cowy | EmvBRRental [ FRC 100.2010 =l Gwigh] 1000 mm

Delete | Comment: | . )

Save | Orverall thickness:hB.SQB M Mode: Iﬁ

Beport | [ o] Name [Mode] Thick |Flig] Tsol | Fisall | Rsolz | Tvis | Fwist [ Rvis2| Ti | E1 | E2 [ Cond |
-] Glass1w 102 CLEAR_3DAT O|oess oors o075 0839 0083 0083 0000 0840 0840 1.000

Gepl bb 1 & 1109 .

-|  Gless2»r 102 CLEAR_ZDAT g 30 [J|os34 0075 0075 0699 0083 0083 0000 0840 0840 1.000

1

Certer of Glass Results | Temperature Data I Optical Data I Amgular Data | Color Properties |

Ufactor 5C SHGC Rel. Ht. Gain Twis K.eff
W ma-K W ime W -k,
3.2284 0.5734 0.7650 578 08143 0.07249

For Help, press F1

=
Mode: FRC [ST[ um [

Figure 8-59 Make new glazing system in the Glazing System Library with Tilt = 20 degrees.

2. Save the file: Make sure to save the glazing system (Record menu, Save choice.).
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8. SPECIAL CASES

In THERM, for Sill:

1. Draw the appropriate cross sections for the Sill.

THERM 6.3 - [SL-NoGlazing.THM] - ol x|
].';E‘ File Edit Wiew | Draw Libraries Options Calculation  Window Help _Iﬁllil
DS &S [ Fovon P2 IR 7

Rectangle F3 j

Boundary Conditions F10

Fill oid

Insett Point Shift-+FE

Delete Point Del

Edit Points

Move Polygon F11

Tape Measure F&

et Drawing Scale  Shift+F3

Set Crigin Shift+F7 Step 1

Click on the Draw/Locator Step 2:

Repeat mode Shift F2 p -

— e menu (or press Shi ) To position the Locator,

acator Shift: 2 .

= : click on the lower left

Fiip hand corner of the space

Rotate where the glazing system

Clear Bad Points will be p|aced

+ 25.4 mm
(2 inch)

[« I ;I_I
%, -140.8,216.9 |, dy 109.2,-39.2 llen 116,10 [step 10,0 fom | y
Sets Locator For copying and imporking Glazing Systems |Si|| | l_ MUM 2

Figure 8-60 Position the locator so that the first glazing section can be inserted.
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8.5 Skylights

2. Insert the glazing system for the Sill, with the following settings:

®  Orientation = Up
= Cavity height = 1000 mm

= Sight line to bottom of glass = measure this value with the tape measure or get from dimensioned

drawings

® Spacer height = measure this value with the tape measure or get from dimensioned drawings
= Edge of Glass Dimension = 150 mm (6.0 inches)

® Draw spacer = not checked

=10l x|
R, Fie Edt view Draw |Libraries Options Calculation Window Help =18 x|
JD@E§||E Set Material F4 |BC|37[[£_=Lu|y:|I j
St Boundaty Condition F& —
Material Library Shift-F4 Step 1: . . lazi =
Boundary Condition Library Shift-F5 Go to Libraries/G azing
Gas Library Shift-F& Systems

Glazing

UFactor Mames

Seleck Material(Boundary Condition /

x
|0 M ame
Glazing System | 2 Skylight Double Glz |
<4—Step 2:
Hlasee 2 Selgct the glazing system
Ucenter [323  wim2K NFRE Chi. | created in WINDOW /Step_4: _
Thickness [T6.89  mm o Glazing system is
x| inserted
Orientation lm
Cancel |
Glazing spstem width I"B-9 mm =
CR cavity heighth T Step 3 Step 5:
Sightliveto battomof dlass [%771  mm  |nsert the Skylight glazing system with Add the spacer.
Spacerheinht 11535 mm  the following settings:
Edge of Glass Dimensionlﬁ mm - Orientation = Up
Glazing system heightlF mrn = CR CaVity helght =1000 mm
Site line to shade edgelU— i " Slght line to bottom of glaSS =
measured value
=  Spacer height = measured value
= Edge of Glass Dimension = 63.5
[ Use nominal glass thickness mm (25 inChes)
[~ Use CR Model for ‘Window Glazing Systim Glazing System Helght =150 mm
— Gap Propertie: (60 inches)

& Uze U-factor values
7 Uze SHEC values

Sodait Cowsen Gl . \jg0 CR Model for Window

kel Glazing System = not checked
wWidhl1l9 W Draw spacer = not checked [ LILI
~Spacer = Exterior Boundary Condition = y
I Drays spacer _ _ “NFRC 100-2010 Exterior” T | o
™ Single spacer for multiple glazings - Interior Boundary Condition =
Meteil | Fiserlass PE Resir =l “Use convection plus enclosure
— Default Boundary Conditions—————————— radiation”'

Exterior Boundary Condition————————— [~ Interior Boundary Condition
IUse existing BC from library [zelect below] j IUse convection plus enclosure radiation j
|NFRC 100-2010 Exterior =l

Figure 8-61 Insert the glazing system .
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8. SPECIAL CASES

= Note: If using the Multiple Glazing Options feature of THERM, set up the multiple glazing options
before tilting the profile, so that all the Boundary Conditions become defined automatically for the
glazing options by THERM. Then tilt the cross-section.

3. Assign Boundary Conditions and U-factor tags: Click on the Boundary Conditions (BC) toolbar button
and correct any problems encountered with the geometry (see Section 6.5.3, "Voids, Overlaps, and Bad

Points" in this manual).

4. Tilt the cross section to be 20 degrees off the horizontal plane. For this example sill cross section, click on
the Draw menu, Rotate/Degree choice, and enter 70 degrees Clockwise.

gl
JE Fi= Edt View [Drow Libraries Options Calculation  Window  Help —121x|
DS Povan i FaQ s e u %]
——————— Rectange F3 :I
Boundary Condtions F10
Fill Yoid
Insert Poit Shift4F6 -
Deletz Foint Del
Move Polygon F11 5&\“3 Edit View Draw Lbraries Options Calculation Window Help =18]x|
Tape Measure Fa DD’“H@\||_L|D@AHQEID*JA—HQJO\BD\ﬁ&u\%”

Set Drawing Scale  Shift+Fa
Set Orign Shift+F7
Repeat mode

Locator shift-+F2

Flip 3

Left a0°
Right 90°
180°

Clear Bad Points

Degrees |70 ﬂ

@ Clockwise

" Counterclockwise

il

I |

%,y -85.7,237.9 dx,dy 164.3,-18.3 llen 165.3  [step 10.0 [wm | 4

ha‘;beenchangedto " ’ 5 JI i ; 4 | LILI
[xyz36.4,-126.8  [dv,dy182.7,-1925  [enze5.4 [step 100 |mm | 4
Ready =il [ [ om
Ready ] I [T

Figure 8-62 Rotate the sill cross section AFTER assigning Boundary Conditions.
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8. SPECIAL CASES 8.5 Skylights

BC= NFRC 100-2010 Exterior
U-factor tag = None

150 mm
(6.0

glass height BC= Adiabatic

U-factor tag = None

63.5 mm
(2.5
edge-of-glass

BC= NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC= <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC= <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Adiabatic

U-factor tag = NonV

Figure 8-63 Boundary condition and U-factor tag settings for skylight Sill example.
6. Check the Gravity Vector for the Sill cross section (View/Gravity Arrow), which should point __

down. II'

7. Simulate the file. I

BC= Interior (20 tilt) <frame type> Frame (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame
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8.5 Skylights 8. SPECIAL CASES

8. Click on the Show U-factors button to view the U-factors dialog box. Make sure that the projection is set
to “Projected in Glass Plane” which will allow the program to calculate the correct projected frame
dimensions with a tilted cross section.

U-Factors x|
Ul-factor delta T Length
W 2K C i Fatation
Frame [47604  [38.0 [420003  |2nD | Prajected in Glass Plane |~ | Select Projected in Glass
SHGC Esterior [5.1097 | |30 [485854 [200  [Projected in Glass Plane =] Plane from the pulldown
list to replace Projected Y
Edge RN EET [ea5  [200 [ Projected in Glass Plane | * | for Frame, Edge and
- SHGC Exterior
% Errar Energy Narm I B.33% Export |

Figure 8-64 Select the Projected in Glass Plane for the projected frame dimension calculation.
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In THERM, for Head:

1. Create the cross section for the Head, set the Cross Section Type to “Head”, and import the glazing
system facing Down (in order to get the Gravity Vector pointing in the proper direction).

2. Assign the Boundary Conditions as shown in the figure below.

3. Tilt the Head cross section so that it is 20 degrees off horizontal (click on the Draw menu, Rotate/Degree

choice, and enter 70 degrees Clockwise). —

4. Check the Gravity Vector (View/Gravity Arrow), which should be pointed down. E
|

BC= NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

BC= NFRC 100-2010 Exterior
U-factor tag = None

63.5 mm (2.5”)
edge-of-glass

150 mm
(6.0
glass height

BC= Adiabatic
U-factor tag = None

BC= <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Adiabatic

U-factor tag = None . . .
BC= <glazing system name> U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

BC-= Interior (20 tilt) <frame type> Frame (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

Figure 8-65 Boundary condition and U-factor tag settings for skylight Head example.
5. Simulate the file.
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6. Click on the Show U-factors button to view the U-factors dialog box. Make sure that the projection is set
to “Projected in Glass Plane” which will allow the program to calculate the correct projected frame
dimensions with a tilted cross section.

uractors X
U-factar delta T Length
ek c i R otation
Frame [47985  [33.0 [4300m {200 |Projected in Glass Plane |7 |
SHGC Exterior |5.1 479 |39.U |43.5853 IEU.U IProiected in Glazz Plane j
Edge | |38827  [330 [fas  [z0p | Prajected in Glass Plane |~ |
% Enror Erergy Morm IW Export |

Figure 8-66 Select the Projected in Glass Plane for the projected frame dimension calculation.

In THERM, for Jamb:

1. Create the cross-section for the Jamb. The steps are similar to modeling the head and sill, except for the
following:

= Jambs are modeled in the vertical direction

= The Cross Section Type is set to “Sill” =
1 s : ‘" 4
= The glazing system is oriented “Up =

= The gravity vector is set by hand to “Right”

2. Simulate the file.
Because the cross section is not rotated, the projection in the U-factor dialog box can be set to either
“Projected Y” or “Projected in Glass Plane”; both settings will result in the same answer.

x|
U-factor delta T Length
*addm2-K c il R otatioh
Frame [48282  [33.0 [420002  [snp | Projected in Glass Plane |~ |
SHGE Exterior [5.1595  [39.0 [4a.5853  [90.0 | Projected in Glass Plane x|
Edge M EEEEET [fas  |a0.0 | Prajected in Glass Plane |~ |
% Enor Energy Morm IW Expart |

Figure 8-67 The projection can be set to either “Projected Y” or “Projected in Glass Plane”; both will result in the same answer.
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BC=Adiabatic
U-factor tag = None

3

150 mm
(6 inch) BC = <glazing system name> U-factor Inside Film
glazing Radiation Model = AutoEnclosure
system U-factor tag = None
height
BC=NFRC 100-2010 Exterior
U-factor tag 5 None
4_
63.5 mm BC = <glazing system name> U-factor Inside Film
(2.5 inch) Radiation Model = AutoEnclosure
Edge-of- U-factor tag = Edge
glass

1
BC = Interior (20 tilt) <frame type> Frame
(convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

BC=NFRC 100-2010 Exterior
U-factor tag = SGHC Exterior

|
BC=Adiabatic
U-factor tag = None

Figure 8-68 Boundary condition and U-factor tag settings for skylight jamb example.
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In WINDOW, Calculate the Total Product U-factor:

1. Inthe WINDOW Frame Library, import the THERM files for the Head, Sill, Jamb and any other needed
cross sections that were modeled.

i Frame Library {C:'Program Files'LBNL' WINDOW63',Skylight.mdb} o IEIILI
File Edit Libraries Record Tools Yiew Help

DeWH sBR|ES[E: K« Bael:[O%7%[%|2W

Frame Library [C:AProgram Files LB MLWINDOWENSkylight. mdb] —

Detailed View

Frame Edge Edge Glazing Prd
Uvalue Uwalue | Comelation | Thickness

Wwhim2-K | Wwim2-R mm mm

Update o] Marme Source | Tupe Ah: | Calor

LCopy
2 JB.THM Therm  Jamb 4828 646 N/ 169 43.0 0.30 -

Delete 3 SLTHM Them il 4760 3551 N/ 19 40 ox [

e

~Find
D

4

Advanced...

(]

3 records found.
Import
Export

FReport

il

Print

=
Far Help, press F1 Mode: WFRC [ST [ uum [
Figure 8-69 Import the skylight THERM files into the WINDOW Frame Library.

2. Construct the whole skylight in the WINDOW Window Library by using the THERM files for the frame
components and the glazing system for the center of glass. Make sure that Type = Skylight and Tilt = 20.

22 window Library (C:\Program Files' L BNL\WINDDW63',Skylight.mdb) 1ol x|
File Edit Libraries Record Tools Wiew Help

DEH|$B@B(E(E: Ky u|[E oN: O

List 1D # |1 -
B g MName |Skylight - 3mm Generic
Made [NFRC =
Hew J
T Skylight vl >
Copy Ype |k

‘width 1200 mm

Delste Height [ 1200 mn
Save Aea | 1.440 m2
BReport Tilt 0

Enironmental Conditions

e

| 7 |

™ Dividers MFRC 100-2010 B
Diwiders
Digplay mode:;
Normal i
- Total Window R esul ‘ o p—— ™ |
ick on a component to display characteristics below
L-factar I AE712 Wwim2k
sHEC | 06624 o
—— Doal. Mame [SL.THM R

IDI 3 Uedge | 3551 w/m2-K

o[ % Del Souce | 2 Edge area [ 0.057 m2

Ufactor | 4760 %W /m2-K FFD

Area I 0.050 m2 Abs | 0.300 o

-
4| | »

For Help, press F1 [Modes WFRC 51| M |
Figure 8-70. Create the whole skylight in the Window Library.
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8.5.4. Domed Skylights / Glass Block
The following describes the steps for simulating a domed skylight or glass block product to obtain the total
product U-factor.

1) Determine the glazing components conductance, Cs, per ASTM C1363.
2) Calculate the effective conductivity (to 3 significant figures) in Btu/h/ft/°F by the following formula:

Keffglass = Cs*t/ 12,

Where:
Cs = Conductance of glass as determined per ASTM C1363 test
T = thickness of sample in inches
12 = conversion factor from conductance to conductivity

(Btu-in/hr/{t2/°F to Btu/h/ft/°F)

3) Make a new a glass layer in the Glass Library, and set the conductance to the calculated Keffglass
value.
a. Enter the thickness of the sample
b. 1If the sample is glass, enter 0.84 for the emissivity of the front and back surfaces

c. If the sample is not glass, then the emissivity of the material shall be determined per the
applicable ASTM standard.
d. The solar, visible, and Tir spectral data values shall not be used and therefore the default
values shown do not need to be modified.
4) Build the glazing system to be used in the THERM model in the Glazing System Library
5) Import the glazing system into the applicable THERM model.

Glass Block Example

1) The Cs value from the ASTM C1363 test = 0.635 Btu/hr-ft2-°F. The glass = 1.008" thick.

2) Keffglass = 0.635 * 1.008 / 12 = 0.0533 Btu/hr-ft-°F = 0.092 W/ m-K

3) In the Glass Library, make a new record, and set the Conducivity to 0.092 W/m-K. Set the front and
back emissivity to 0.84.
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i1 Window Library {C:\Program Files',LBNL, WINDDW63',Skylight.mdb) =10l x|
File Edit Libraries Record Tools Yiew Help

DEH B2 E: W@ o0: O# 7 (% 28
List | Glass Library =
— D #: |2UUUU Thickness:l 256 mm
Optics 5 |
I ame: IGIass Block.
M Fraduct Name: I
&I Manufacturer: IGeneric
Delete | —Solar
Trang, Front (Teolk| 0834
Trans, Back (Tsol2l | 0.834
Reflect.. Front (Rsall)| 0.075
Fieflect., Back [R=ol2} | 0075
— Wisible
Trans, Front [Twigl | 0.899
Trans, Back [Twis2} | 0.899
Fieflect., Front [Rvis1): [ 0093
Reflect., Back [Rwis2): | 0.083
—IR
Tranz [Tir) I 0.000
Emis.. Front (Emis1)| 0.840
Emis., Back [EmisZ] I 0.840
Caonductivity: | 0.092 i fmek
Calar: :l
Comment: I” Diffusing
=]
For Help, press F1 Mode: MFRC [ST [ [MUM 4
Figure 8-71. Create a new record in the Glass Library for the Glass Block tested value.
4) In the Glazing System library, create a record for, in this example, a glass block glazing system using

the new glass layer created in the Glass Library, and calculate the properties.

& Window Library {C:\Program Files'LBNL' WINDOW63'Skylight.mdb})
File  Edit

Libraries Record Tools View Help

=10l

DEH| 2R E(E: K« (B oN: O%# 7

sy

| % | B K2

— Glazing Syetem Librany
List

|»

Calz [F3) |
Hew |

EAE Mame: |lass Block 25 mm

ﬂLayets:I‘I ﬂ TiIt:I an * IG Height:l 1000 mnn

oy | Envienentalfy ce 1002010 = Gwidh] 1000 mm
Delete | Comment:l .

Overall thickness: |25.803 T ode: I'?

Save |

Beport | Mame |M0de| Thick |Flip
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Figure 8-72. Create a new record in the Glazing System Library using the Glass Block layer.
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8. SPECIAL CASES 8.5 Skylights

5) Import the glazing system into the applicable THERM model and simulate the product.
6) Calculate the total product U-factor using a spreadsheet, rather than in WINDOW.

8.5.5. Sloped Glazing Systems with Large Gaps:

WINDOWSG6 cannot calculate the Center-of-Glass values for gap widths equal to or greater than 30 mm (1.17")
on a 20° slope.

In order to model this situation, follow these steps:

In WINDOW:

® In the Glazing System Library, make the IG unit to be modeled except define the gap width as 29.5
mm (or some other value less than 30 mm) with a 20° slope.

®  Obtain the effective conductivity (keff) of the gap from the “Keff” field in the “Center of Glass
Results” tab in the Glazing System Library

= Multiply by the ratio of the actual gap width divided by the gap width used in the Glazing System
model. This result is a new keff that will be used in the Therm model.

In THERM:
= Insert the glazing system and check "allow editing of IG polygons"
®=  Move one of the glass layers so that the gap width is the actual gap width of the product.
® Make a new material with a conductivity equal to the
=  Assign this new material to the glazing system gap width.

®  Simulate the file as usual.
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8.6 Tubular Daylighting Devices

Tubular skylights are a group of products that can loosely be defined as non-standard skylight products.
Their primary purpose is to provide daylighting, and not view to the outside. For this reason, there are some
arguments whether these products can be considered fenestration at all. However, because they penetrate the
building envelope and provide some of the essential functionality of a fenestration system (i.e., daylight) they
are considered to be a fenestration product.

The NFRC Executive Committee has decided that the simulation method for determining a U-factor for TDD
and HTDD products is effective until March 19, 2012. Effective March 20, 2012, TDD and HTDD product U-
factors can only be achieved by physical testing per NFRC 102.

The assumptions and methodology for modeling these products differs considerably from typical
fenestration products. The following is a list of standardized assumptions to be used when modeling tubular
daylighting devices:

= D = Shaft Diameter = 350 mm (14 in.)

= L =Shaft Length = 750 mm (30 in.)

= Standard dome mounted on 350 mm (14 in.) shaft

= Exterior boundary conditions are applied on the exterior side of the dome

= Standard ASHRAE Attic boundary conditions are applied to the exposed surfaces of the shaft,

* Bottom of the shaft is mounted in a 250 mm (10 in.) thick surround panel (standard surround panel
material, such as EPS),

= Bottom of tubular skylight is covered with light diffusing plate (manufacturer supplied).

The first step is to draw the geometry of the tubular daylighting device in THERM, per the manufacturers’
drawings and using the assumptions above (see Figure 8-46). Material properties, other than frame cavities,
should be assigned from the THERM material library.

Next calculate the effective conductivity of the shaft and dome cavity. The set of equations and assumptions
required to calculate effective conductivity of this cavity is detailed in Curcija (2001). A custom spreadsheet is
also designed to facilitate this calculation and is available on request from NFRC (tubes_keff.xls). The
information necessary to calculate k. of this cavity are the average temperatures and emissivities of the inside
surface of the diffuser plate at the bottom of the cavity, and inside surface of the dome at the top of the cavity.
Initially these temperatures need to be estimated, a reasonable starting point being -2°C (28.4 °F) for the
diffuser plate and -17°C (1.4 °F) for the dome (when the dome is single glazed). After the THERM simulation
is calculated with the keff determined from these estimated temperatures, find the average temperatures for
the diffuser plate and dome surfaces using the THERM tape measure tool. If the resulting average
temperatures differ by more than 1° C (2 °F) from the estimated values, a new keff shall be calculated and the
THERM simulation repeated with the new keff. This process should be repeated until the criterion of 1° C (2
°F) temperature difference is satisfied. In many cases, one iteration is enough, but the temperatures shall be
checked to make sure that this has been met for the particular case. In the THERM file, fill the shaft/dome
cavity with a solid material which has the conductivity equal to the calculated k. Fill the other small frame
cavities with the “Frame Cavity NFRC 100” frame cavity material, which will automatically calculate effective
conductivity of them.
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Next the boundary conditions need to be defined and assigned as shown in Figure 8-47. The exterior and
adiabatic boundary conditions can be used from the THERM library, while the attic and indoor side of the
diffuser plate must be defined in the THERM Boundary Condition Library. The following values should be
used for the boundary conditions:
=  Exterior: NFRC 100-2010 Exterior
hy=30W/m2K; T, =-18 °C
(ho = 5.3 Btu/hr ft2 °F; T, = 0 °F)
= Adiabatic: Adiabatic
g=0W/m?
(9 =0 Btu/hr ft?)
= Attic: User defined
h,=125W/m2K; T, = -18 °C
(ha = 2.2 Btu/hr ft2 °F; T, = 0 °F)
= Indoor Side of diffuser plate: User defined
hi=9W/m?2K; T; = 21 °C (1.582 Btu/hr £t2 °F; T; = 70 °F)

Note: The height of the shaft/dome cavity represents area weighted equivalent height, Ls, and is set to 1.041
m (41 in.) for domed top diffuser products and 750 mm (30 in.) for flat top diffuser products.
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Dome

<«——— Collar

(—— Shaft
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Figure 8-73 Tubular Daylighting Device Geometry drawn in THERM.
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BC = NFRC 100-2001 Exterior

;hz aft Leqv = Equivalent T
Length Shaft Length Adiabatic Surface

<— Attic Boundary Condition

D = Shaft Diameter —

A

T

250 mm (10 in) Adiabatic Surface
v _l

U-Factor Tag Indoor Side of Diffuser Plate
Boundary Condition

U-Factor Tag Zoom-in

Figure 8-74 Boundary Conditions and location of U-factor tag for Tubular Daylighting Device.
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The last step before simulating the problem is to define the U-factor tag. This tag is defined as shown in
Figure 8-57. After the calculation is done, the U-factor obtained represents the total product performance.

8.6.6. Example Tubular Devices Problem

This example assumes that the bottom diffuser plate is made up of a single layer. For multiple layer plates,
additional instructions are given at the end of this example. For single layer plates, it is not necessary to do
calculations with WINDOW.

Begin by drawing geometry in THERM either by using DXF file underlay as shown below or by using a
dimensioned drawing.

CLEAR DOME W/ GASKET

3 A

/ SEE DETAIL A

\
\

YR
=
Z
5
-3
F
F

FLASHING, ASPHALT R(

TABLE TUBE / . /

Figure 8-75 DXF File for Use as an Underlay in THERM.
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Figure 8-76 Underlay of the Top Part of the Tubular Daylighting Device.

Draw the geometry of all solid pieces of the tubular skylight, making sure that the shaft is 350 mm (14 in.)
wide. The width of the dome should be adjusted to fit over such a shaft but thickness of the dome material
shall not be changed. Include all of the details of sealing as per the manufacturers” drawings and
specifications. The figure below shows the completed dome, collar, and one side of the shaft wall, along with
gaskets.

Emmﬂ_m— ﬁ:

DF@@SLos ia-prndsos FOUKT

Gaskets

<—— Shaft wall

Collar

o

AR B TR e S W

Figure 8-77 THERM drawing of the dome, collar, gaskets and one section of the shaft wall.
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The figure below shows the completed solid sections without any frame cavity polygons defined.

THERM 6.3 - [E2145CM_Example_dbl-glzd_sim-man.thm] =10 ll
T&E‘Fi\e Edit View Draw Lbraries oOptions Calculation ‘Wwindow Help - 5'5[

DEES E|ho® el Laq 29[ fFeu|r|

3

L o

[z 1054.2, 97.3 dx,dy 134.0,-382.7 len40s.5 [step 10,0 |jom | 4
Ready [sill [ [ w2

Figure 8-78 THERM drawing of all of solid sections.

Create polygons (using the Fill tool where possible) and assign the “Frame Cavity NFRC 100” material for all
the frame cavities except the large central shaft/dome cavity, as shown in the figure below.

. THERM 6.3 - [E2145CM_Example_dbl-glzd_sim-man-NoCavity.thm] =3}
JE Fie Edt View Draw Lbraries Options Calculation Window Help =] x|
ID2Ed&ES BE(Lof fa-kLad 2@ Fru|%| -]

Material Definitions

Frame Cavity NFRC 100-2001
~ Material Typ
) Sofic

1] Frame Cayity Hew @
£ Glezing Cayity |
Delete:

) Enternal Fiadiation Enclosure

= Solid Broperti

Cardustivii |0 Y Lol |
Ermissritp|0.899 Save Lib Asl

i~ Cavity Properti Load Lib I
Riadiation Madel |5 inpli=d |

Cavity Model |50 15055 'I
Gas Fill | Air 'I
Emigsivities: Side 1 |0.9 Side: ZIU 4

¥ | Protected

; ol

[x,y 870.9,547.7 d,dy 185.5,133.2 lenzza.7 [step 10,0 [mm |

Ready ] [ [ [um j
Figure 8-79 Fill all cavities, except for shaft/dome, with the “Frame Cavity NFRC 100" material.
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THERM 6.3 - [EZ145CM_Example_dbl-glzd_sim-man.thm] -0 5[
JE File Edt View Draw Librares Options Caloulation Window Help & x|

DS BE|Log-da-qmr s a & &% F B U|%|[Frame Cavity NFRC 100

K| [— LIJ
x,v 252.2,247.5 [dx,dy -27.4, 15.0 llen 31.2 [step 10,0 fmm  [area: 2769.5 v
Ready [l [ WM

Figure 8-80 Small Frame Cavities Around the Edges of the Diffuser set to “Frame Cavity NFRC 100" material.

Before the large shaft/dome cavity can be filled, it is first necessary to calculate ke for this cavity. Open
spreadsheet Tubes_keff.xls and input the four yellow highlighted fields that are available for inputting data
as shown in the figure below:

[ 3 |
| 8 |Heigth, L[m] 1.041 k1 k2 [R1T] heow hr h keff
| 10 |Diameter, D [m] 0.3 [Wiim™2K] [Wiim™2K] [ ™ 2K] [Wimk]
| 11 [T warm -2 1.401 441.157 84.574 1.898 2104 4.002 4.166
[ 12 [T comd 17
13 |emiss - hot side | l].9_|
| 14 |emiss - cold side 09
| 15 |velocity [ris] [lids
X
oy mater
" Material Type Keff value for new Frame Cavity material for the large
Cancel i
& Soid | shaft/dome cavity.

™ Frame Cavity Hew |
| Glazing Eavity |
Delete

" External Radiation Enclosure

Bename |

— Solid Properties |
Conductivitg [4 155 Wik, < Calor Make a new Frame Cavity

Emissivity[03 SerolLibis material defined with the Keff
—I calculated in the spreadsheet
LoadLib |

= Eawit Fioperies
Raditior fadel | =l

[Eayity adel I "l
g Fill I "l

" | Bratected

Figqure 8-81 Tubes_keff.xls spreadsheet with input data highlighted in yellow
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Temperatures of the inside surface of a bottom diffuser plate (Twarm) and top dome (Teo14) shall be estimated
by finding respective average temperatures.

For the bottom diffuser plate, the average temperature can be estimated simply by stretching tape measure
across the inside surface of the bottom diffuser plate from the left side of the shaft/dome cavity to the right
side, as shown in the figure below.

Topevieasre

Length of this line is: |SCAREE oo
de [241.28
dy: IW
Average Temperature: IW— [

Figure 8-82. Estimate of the average temperature of the inside surface of a bottom diffuser plate

For the dome, the average temperature should be calculated in increments, because the surface consists of
several straight line increments. Because the lines are of approximately the same length, the average can be
estimated by summing the temperatures for all the segments and dividing by the number of segments, as
shown in the figure below. As discussed at the beginning of this section, this is an iterative process, and once
the model has been simulated, find the average temperatures for the diffuser plate and dome surfaces using
the tape measuring tool, and if the resulting average temperatures differ by more than 1° C (2 °F) from the
estimated values, the new Keff shall be calculated and the simulation repeated until the criterion of 1° C (2 °F) is
met. Emissivities are input from the surface emissivities of the inside surface of the bottom diffuser plate
(emiss - hot) and inside surface of the top dome (emiss - cold). The resulting ke¢ value is calculated using the
spreadsheet, and a new material shall be made with that conductivity and assigned to the shaft/dome cavity.
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Tape Measure E

Figure 8-83. Estimate of the average temperature of the inside surface of a bottom diffuser plate temperatures of segments (usually at
15° increments)

The next step is to define the boundary conditions. The outside surface of the dome and collar should be
assigned the standard “NFRC 100-2010 Exterior” boundary condition. The bottom of the collar shall have

standard “ Adiabatic” boundary condition, as shown in the figure below.

Boundary Condition Type x|

Ok
Y

NFRLC 100-2 (i)

Boundan
_I Condition Librar

U-Factor Surtace
Library

Boundary Condition Type x|

s.diabatic: 2
e
Boundary
Condition Librar
U-Factor Surface
Library

R

Figure 8-84. Exterior and adiabatic boundary conditions near the top dome
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The outside surfaces of the shaft walls, except for the bottom 250 mm (10 inches) should be assigned a user
defined “Attic boundary condition” (see description of all boundary conditions at the beginning of this
section). The bottom 250 mm (10 in.) of the shaft walls and portion of the diffuser plate edge assembly shall
have an “Adiabatic” boundary condition as shown in the figure below.

Boundary Condition Type

Boundary
Condition Librar,
U-Factor Surface

Libramy

Tubes - Altic =

Jpione 7]
iz

[ee”
=

Maone =

Boundary Condition Type x|

Boundary
Condition Librar

U-Factor Surface

aK
Library

|

Mone =

Figure 8-85. Attic and adiabatic boundary conditions on the shaft wall and near the bottom diffuser
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8.6 Tubular Daylighting Devices

The remaining boundary condition, “Indoor Side of Diffuser Plate” shall be applied to the exposed surfaces of
the bottom diffuser plate and edge assemblies up to the point where adiabatic boundary condition ends, as

shown in the figure below.

Boundary Condition Type x|

Adiabatic p2

Boundary Condition Type

Tubes Indoor =

pw

K
[

More =

Figure 8-86. Indoor boundary condition on the exposed surfaces of the diffuser plate

Boundary
Condition Librar

Boundary
Condition Librar
U-Factor Surface
Library

0K

U-Factor Surface
Library

After all boundary conditions are defined, the remaining task left is to define the U-factor tag. The U-factor
shall be calculated for the area corresponding to the rough opening in the ceiling, which is defined on Figure
8-50. Select bottom diffuser plate and insert points on both sides of the model and define U-factor tag

“Center” (or some other name if desired) for the surface between those two points.

E‘; | iﬂ!

Tubes Indioor =
Boundary
Condition Librar,
U-Factor Surface
Library

Mane 2

Figure 8-87. Definition of U-factor tag

This completes the definition of the model. The final step is to simulate the problem. As discussed at the
beginning of this section, it is an iterative process to obtain the Keff value for the material defined for the

THERM®6.3/WINDOWS6.3 NFRC Simulation Manual January 2011

8-81



8.6 Tubular Daylighting Devices 8. SPECIAL CASES

shaft/dome cavity. Once the model has been simulated, find the average temperatures for the diffuser plate
and dome surfaces using the tape measuring tool, and if the resulting average temperatures differ by more
than 1° C from the estimated values, the new Keff shall be calculated and the simulation repeated until the
criterion of 1° C is met. The resulting U-factor is the overall product U-factor.

ufactors . |

U-factar delta T Length
2

C C mm
Center |3.9735 |38.S IZBE.?SB I Projected # i I

% Errar Energy Nom I 4.54% E=port

Figure 8-88. Temperature Contour plot and U-factor results
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8.6.7. Example: Tubular Device Problem With the Double-Glazed Diffuser Plate

Using a double glazed diffuser plate is a variation to the design presented in the first example. This case can
be modeled by first using WINDOW to calculate the effective conductivity of the gap space in a diffuser and
then specifying this conductivity in the THERM model.

In WINDOW create a special boundary conditions for this case (i.e., tubes diffuser) by copying the NFRC 100-
2010 record in the Environmental Conditions Library to a new record, and set outdoor wind speed to 0 (this is
the closest approximation to convection and radiation heat transfer inside shaft/dome cavity that borders
cold side of this double layer diffuser). Name the new environmental condition something that makes it clear
how it is to be used, such as “NFRC Tubular Skylight”, as shown in the figure below.

=10l x|

&2 Window Library (C:\Program FilesLBNL WINDOWSG 3", Tubula
File Edit Libraries Record Tools ‘iew Help

DM tB2RE E: «« » M|B - ® N[} O# 7 %
List Ervironmental Conditions Library

New D #:[5

Mame: [NFRC Tubular Skylight

|

Copy
Delete U-factor: Ingide  U-factar: Outside | SHEC: Inside | SHEC: Qutside

il

Save o
Outside Air Temperature 18

r— Convection

Model: | 45HRAE/NFRC Outside ;‘t\
Convection Eoef.l 3997 wiimaK

- P Set outside wind
Outside Wind Speed | 0.00 mis < .
e WINE SpEe o speed to 0 in both the

*ind DilectionlWindwald 'I U-factor Outside and

SHGC Outside tabs.

r— Radiation

| 4SHRAE MNFRC =l

Effective Sky Temperaturel 80 C
Effective Sky Emissivit_l,ll 1.000

I~ Brctected

For Help, press F1 Mode: NFRC ST [ UM 4

Figure 8-89. New environmental conditions for calculating center of glass performance of the diffuser plate.
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In the glass library, create the new glazing layer, naming it appropriately to the material used (called Lexan in
this example) and specify the thickness per the manufacturer drawings. Set the conductivity and emissivity
by copying the values from the library of material thermo-physical properties or value derived from NFRC
101.

In the Glazing System Library, create a new double glazed system using the newly defined entries in the
Glass Library, and reference the new environmental condition, “NFRC Tubular Skylight”. Set the tilt to 0
degrees, and set the gap thickness and gap gas according to the manufacturer’s specifications. After the
calculation is done, make note of the effective conductivity (Keff value under the Center of Glass Results
tab) for later use in THERM.

ii Window Library {C:'Program Files',LBNL\ WINDOW63', Tubularskylight.mdb}) — |EI|5|

File Edit Libraries Record Tools Wiew Help

DS & R2R(E E: > B 00: OH7[%|2 W

— Glazing Syetem Library

| v

List

Cale [F3) | o ﬁ;l'l'l Marme: | Tubular Skylight Diffuser
Mew | ﬂLa_l,lers:|2 i’ TiIt:I an - IG Height:l 1000
Environmental - :
tory | e @ |NFRC Tubular Skylight | 16 Wwidth] 1000 mm
Delete | Eomment:l 1 2
Save | Overall thickness:IB. 200 mm tiode: I?

Report | [ o] Name [Mode] Thick |Fiig] Tsol | Rsall | Rsol2 | Tvis | Rwist | Awis2 | Ti | E1 | E2 [ Cond
<] Glass1 30005 Lewan 16 [J|oss 0075 0075 0839 0083 0083 0.000 0300 0.900 0.200
Gap1 1 Air O
| Glass2 » 30005 Lewan 16 [J|osss 0075 0075 0839 0083 0083 0.000 0300 0.900 0.200
«| | v

Center of Glazz Resultz | Temperature D ata I Optical Data I Angular Data | Color Properties |

Ufactor 5C SHGE Rel Ht. Gain Tuis K.eff
W ma-K Wi ima W frn-K.
27712 0.8961 07796 589 08142 0.0357

=
For Help, press F1 Mode: MFRC ﬁl_ W l_ S
Figure 8-90. Glazing system for the double-layer diffuser plate

I~ | Frotected

These calculations are only for U-factor; the SHGC results will not be valid because the layers were created
without spectral data. When performing a calculation on this glazing system, the following message will
appear, indicating that there is not spectral data associated with the glazing layers.
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x
One of the layers for Glazing Syster 11 does ;I QK I

not have detailed spectral data or the spectral
data analapsiz wasz dizabled in Preferences.
Thiz may result in incorrect rezults for optical
properties such az SHGC and TWIS. Custom
layers with detailed spectral data can be
created in Opticz and imported into the ‘Window
Librany

-]

Figure 8-91. Message at calculation time, indicating that there is not spectral data for the glazing layers.
Therefore, the SHGC value will not be accurate.

In THERM draw the geometry of the double-layer diffuser plate, including the detail of spacer and draw the
rest of the geometry as per original example.

-iix]
‘."'E‘File Edit View Draw Libraries Options Calculation Window Help _Iﬂlil
NEES E Los i a<rLad s Feu %] |

B

Double layer diffuser plate, in this
case 2 layers of Lexan.

o o

[x,v 662.2,263.1 [de,dy 2.2,52.2 len 52,3 [step 100 [mm | 4

Ready [5ill [ wom
Figure 8-92. THERM model of double-layer diffuser plate
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8. SPECIAL CASES

Define a new material with the conductivity equal to the effective conductivity (Keff) calculated in WINDOW
and fill the cavity with that material. As discussed at the beginning of this section, it is an iterative process to
obtain the Keff value for the material defined for the shaft/dome cavity. Once the model has been simulated,
find the average temperatures for the diffuser plate and dome surfaces using the tape measuring tool, and if
the resulting average temperatures differ by more than 1° C (2 °F) from the estimated values, the new Keff shall

be calculated and the simulation repeated until the criterion of 1° C (2 °F) difference is met.

THERM 6.3 - [EZ145CM_Example_dbl-glzd_sim-man.thm]

r',ﬁFiIe Edit ‘“iew Draw Libraries Options Calculation ‘Window  Help

=10l
== x|

DEEEE| D@ a-jlk Q29057 EU|K|

i

Properties for Selected Polygon(s) x|
EETETE Tobula
D I143 Cancel |
Attributes I = |
Conductivity [0.035 WK e |
Emissivity IU.S
-
I F— ’
[x,v823.3,143.9 |, dy 30.8,-40.8 llen 51.0 [Step 10.0 fom | v
Ready [sill UM

Figure 8-93. THERM model of double-layer diffuser plate
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Define the same set of boundary conditions as in previous example and perform calculation. The following
are results for an example where the two layers of Polycarbonate diffuser plates, separated by 3 mm (0.1181
inches) of air space and butyl spacer, are used.

u-factors x|

-factar delta T Length
2L C i
Center 28417 [331 [268738 |Projectedx 7|

% Errar Energy Morm I 413% Export | 0k I

Figure 8-94. Heat Transfer Results for the Tubular Daylighting Device, Incorporating Double-Layer Diffuser Plate

Note that the overall U-factor has been reduced from 3.97 W/m?2-oC (0.699 Btu/h-ft>-°F) to 2.94 W /m?2->C
(0.518 Btu/h-ft?>-°F), by using double-layer configuration for the diffuser plate instead of the original single
layer. This analysis does not include solar optical properties or Solar Heat Gain Coefficient calculation, which
will also be affected by the introduction of double-glazed diffuser plate. It is likely that the daylighting
performance would be negatively affected due to the presence of an additional diffuser plate, which will
reduce overall visible transmittance (VT).
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= AIEn .

Figure 8-95. Zoomed-in Region Near the Diffuser Plate
References:

Curcija, D.C. 2001. “Proposed Methodology for Modeling Tubular Skylights For NFRC Rating Purposes.”
CEERE Technical Report. June, 2001.
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8.7 Doors

Swinging entry doors are modeled differently than window products because there are more opaque sections
to be modeled in THERM. The procedures for modeling doors are included in NFRC 100 and that document
should be reviewed in detail before modeling any entry door systems.

NFRC has defined nine regions within a door that need to be modeled. These regions include:

=  Frame Area

"= Lite Frame Area

®=  Divider area

= Edge-of-divider area
= Edge-of-Lite Area

= (Center-of-lite area

®  Door Core Area

®=  Panel Area

= Edge-of-Panel Area

NEFRC 100 contains several figures which illustrate the location of the door sections to be modeled in THERM.

When modeling glazing options with caming, the NFRC default caming can be used. See the section on
Dividers in this chapter for information about modeling caming inside an IG.

A spreadsheet must be used to do the door area-weighting from the THERM files, because the current version
of WINDOW does not area-weight doors. In THERM, the U-factor Surface Tags can have any name and as
many U-factor Surface Tags can be defined as are needed to accurately describe the model. (See Section 6.2.4,
"Define U-factor Surface Tags in the THERM User's Manual), so define as many U-factor Surface Tags as
needed and name them descriptively.

SHGC CalculationWhen calculating the SHGC for the opaque components of a door, using the ISO 15099
equation for frames (see formula for SHGC;below), using an hou: value of 30 W/m?2-°C.

U £

Asurf h

SHGC, = a, -

out
f

Boundary Conditions for Steel Skin Doors

The following boundary conditions (BC) shall be applied when modeling doors containing a steel skin with
either a non-metal or wood edge or steel edge. The appropriate BC shall be applied to applicable individual
sections.

Door section material Boundary Condition
Non-metal / wood edge Wood / Vinyl
Steel edge Thermally-Improved

Chapter 9 contains a door example, which describes in detail the THERM modeling steps.
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8.8 Spacers

8.8.1. Overview

THERM has the capability to model spacers in great detail, so that modeling of spacer effective conductivity
is no longer needed. Spacer models can be easily reshaped in THERM, and the program's cut and paste
feature allows spacers to be copied into each cross section as needed. A library of spacer models can be
produced for each spacer type. See the THERM User's Manual, Section 3.5, "Adding a Custom Spacer". A
sample spacer, spacer.thm, is included on the THERM installation CD.

. THERM - [Spacer.thm] M= E3
r';g‘EiIe Edit ‘“iew Draw Libraries Optioh: Calculation Window Help _|E’|i|
DEHES|/Lo0@ ek LFaQ 2058 FEU|K| E

=

|4 1 _‘l_l
[y 06251990  |dedp0136,0004  [len0136 [Step0.500 [inches | A
Ready HUM

Figure 8-96. spacer.thm sample file.
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8.8 Spacers

8.8.2. Linking Glazing Cavity properties (imported from WINDOW) for Open Spacers

The properties of a glazing cavity can be linked to another polygon in order to properly model spacers that

are open to the glazing system cavity. Section 5.11.5, “Linking Materials Properties of Polygons” in the

THERM User Manual explains this methodology in detail.

To Link the properties of two materials, follow these steps:

=  Select the polygon that is to linked to another polygon

= Select the Libraries/Create Link menu choice.

= The cursor will become an Eye Dropper. Click the Eye Dropper cursor in the polygon to be linked

to. The material properties of the first polygon are not linked to the material properties of the

second polygon.

When using the multiple glazing calculation option, THERM will automatically use the glazing system cavity
properties for each glazing option for the linked polygon.

. THERM 6.3 - [SF_01.THM]

,.','E‘F\\e Edit View Draw | Libraries Options Calculation  Window Help
NEedE ‘ ‘ |t SetMaterial Fé

Set Boundary Condition F5

=& x|
=18 x|

& | # & U | % |[Frame Cavity NFRC 100

El

Material Library Shift-Fa
Boundary Condition Library Shift-F5
Gas Library Shift-Fé

select MaterialfBoundary Condition

Glazing Systems F&
UFactar Names

Remove Link

Step 2:
Select the Libraries/Create
Link menu choice.

Step 1:
Select the polygon
(labeled “1” in this
example) that is to
be linked to
another polygon.

Figure 8-97. Link the open spacer cavity to the glazing system cavity using the Library/Create Link feature .

|
Step 3:
The cursor will become an Eye
Dropper. Click the Eye Dropper
in the polygon you want to link to,
in this example, the large glazing
cavity, labeled “2” in this
example.

The material properties of
polygon “1” are now linked to the
material properties of polygon
“2", s0 in this example, the
polygon below the glazing cavity
(1) will have the same material

properties as the glazing cavity
).

B

il
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8.9 Non Continuous Thermal Bridge Elements 8. SPECIAL CASES

8.9 Non Continuous Thermal Bridge Elements

Bolts skip and debridge thermal break, including partially de-bridged thermal break material, and thermally
slotted cross section shall be included in the model using the concept of isothermal planes. The isothermal
planes methodology calculates an effective conductivity of the bridging material based on area weighting the
sections of the product with and without thermal bridging material based on the bridging material spacing
dimensions. This method is also valid for other regularly spaced thermal bridges such as skip-and-debridged
systems.

The effect on the performance of a curtain wall system due to bolts is explained in detail in an ASHRAE
paper published in 1998 entitled “The Significance of Bolts in the Thermal Performance of Curtain-Wall Frames for
Glazed Facades”, by Brent Griffith, Elizabeth Finlayson, Mehrangiz Yazdanian and Dariush Arasteh.

The THERM model to be simulated for the final result is one in which the actual materials of the thermal
bridging elements are replaced with a user-defined material having an effective conductivity which
represents the area-weighted value that combines the bridging and non-bridging elements.

Figure 8-98 below illustrates an example of a curtain wall system which would require that the thermal
bridging elements, in this case the bolts, be modeled using the isothermal planes method.

Thermal bridging

material depth Cross section A through
thermal bridging material
(bolt)

Cross section B
without thermal
bridging material
(bolt)

I Bolt Head Size

Bolt spacing

IG

Figure 8-98. Example of a curtain wall system with regularly spaced bolts which act as thermal bridges.
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8. SPECIAL CASES 8.9 Non Continuous Thermal Bridge Elements

8.9.3. Modeling Steps

The steps for constructing the final THERM model to be simulated are the following:

1.
2.

Draw the THERM model without the thermal bridging material.
Determine the conductivities of the materials that the thermal bridging material replaces.
= Conductivities of materials can be obtained from the THERM Material Library

=  Conductivities of air-filled cavities (such as frame cavities) are assumed to be 0.024 W/m-K (or 0.014
Btu/hr-ft-°F).

Using a cross-section that contains the non-thermal bridging material, measure the depths of each
element of the non-thermal bridging material that will have a different thermal conductivity in the non-
bridging cross section.

Use the conductivities of the non-thermal bridging materials and depths of the non-thermal bridging
materials in Equation 2 below to determine the Resistance (R) for each non-thermal bridging element.

Sum the resistances (Rt) and divide by the total depth of the non-thermal bridging elements to obtain Kn,
as shown in Equation 3, to calculate the conductivity of the non-thermal bridging elements

Calculate the fraction of thermal and non-thermal bridging material along the length of the facade using
Equations 4 and 5.

Calculate the final effective conductivity value for the thermal bridging elements using Equation 1.

In THERM, define a new material with the Keff value derived in Step 7, and assign it to the cross section
polygons that represent the thermal bridging elements.

Simulate the model.
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8.9 Non Continuous Thermal Bridge Elements 8. SPECIAL CASES

8.9.4. Equations

Calculate the effective conductivity of thermal bridging elements (e.g., bolts, screws, etc.)

Keff= Fb*Kb + Fn*Kn Equation 1
where
Fb = Fraction of the Length which contains the thermal bridging elements (see equation 4 below)
Fn = the fraction of the Length which contains non-thermal bridging elements(see equation 5
below)
Kb = conductivity of the thermal bridging elements
Kn = conductivity of the non-thermal-bridging elements

(from the sum of the resistances, Rt, of individual elements from Equation 2 below)
Assume a default value of 0.024 W/m-K for air cavities.

This methodology should be applied with the following caveats:

= ]Ifless than 1% (to obtain percentage, multiply fraction by a 100) of the Length is made of thermal
bridging elements (such as stainless steel), i.e., Fb < 0.01, do not model the thermal bridging elements.

= If between 1% and 5% of the Length is made of thermal bridging elements (0.01 <= Fb <= 0.05) and if
the conductivity of the thermal bridging elements is more than 10 times the conductivity of the
thermal break, model the thermal bridging elements using the keff calculated in Equation 1.

® If more than 5% of the length is made of thermal bridging elements (Fb > 0.05), model the thermal
bridging elements using the keff calculated in Equation 1.

Calculate the total resistance of the non-thermal bridging elements, Rt, by summing individual
resistances (non-thermal bridging element conductivity) for each non-thermal bridging element using the
formula:

Rt=%(D / k) Equation 2
Where:

Rt = Sum of the thermal resistances of the individual non-thermal bridging material. Units: m? K/ W
(SI), or hr ft2 °F/Btu (IP)

D = Depth of the individual non-thermal bridging elements that will be substituted by the calculated
effective conductivity. Units: m (SI), or ft (IP), or (in) (alternate IP)k = conductivity of the individual
non-thermal bridging elements that will be substituted. Units: W/m K (SI), or Btu/hr in °F (IP), or
Btu in/hr ft2 °F (alternate IP)

Therefore:
Kn=Dt/Rt Equation 3
Where:
Dt = Total depth, which is the sum of the depths of the individual non-thermal bridging elements
Calculate the fraction of thermal bridging material to non thermal bridging material as follows:
Fb=Wb / Sb  (%Fb=Fb 100) Equation 4
Fn=1-Fb Equation 5
Where:
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8. SPECIAL CASES 8.9 Non Continuous Thermal Bridge Elements

Wb = Bridging material width
Sb = Bridging material spacing

8.9.5. Example 1: Bolts in Curtain Wall
Note: This example is only presented in SI units and is not translated into IP units.

The following figures show two cross sections of the curtain wall in Figure 8-96. Figure 8-97 represents the
cross section of the curtain wall where the bolt occurs (screw threads should be averaged and not drawn
explicitly), and Figure 8-98 represents the cross section of the curtain wall where the bolt does not occur. The
geometry of the cross-section in Figure 8-97 would be used for the final THERM run, and the conductivity of
the materials used to define the bolt would be changed to the value derived from the methodology explained
in this section. The geometry in Figure 8-98 is drawn only to obtain the conductivity values for calculating the
conductivity of this “averaged” material.

Figure 8-99. THERM cross section where the bolt occurs (curtain wall bolt.thm).
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8.9 Non Continuous Thermal Bridge Elements 8. SPECIAL CASES

Figure 8-98 shows the conductivity values for the four materials that must be obtained for the calculation.
Material 1 and 4 are air cavities, and the conductivity is assumed to be 0.024 W/m-K.

ki = Air cavity k2 = Aluminum ks = Vinyl ks = Air cavity
=0.024 W/m-K =160 W/m-K =0.12 W/m-K =0.024 W/m-K

Figure 8-100. Materials in the non-bridging material cross section for which conductivities must be obtained.

Figure 8-99 shows the depths of each of the thermal bridging elements that are used in the Keff calculation.

_I_

!

_ d4 =0.01411m
dl =0.00392m d2 =0.003175m 93 =0.00586m

Figure 8-101. Material depths for the thermal bridging materials.
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8.9 Non Continuous Thermal Bridge Elements

Table 8-1 shows the conductivity and depth values used to calculate the R for each non-thermal bridging

element using Equation 2.

Table 8-1
Cross Material Conductivity | Depth R
Jection WmK] | (m) [m2K/
ement
Wi
1 Air cavity (default value) 0.024 0.00392 0.16333
2 Aluminum 160 0.003175 | 0.0000198
(conductivity from THERM Material Library)
3 Vinyl 0.12 0.00586 0.049
(conductivity from THERM Material Library)
4 Air cavity (default value) 0.024 0.01411 0.587917
Total 0.02706 0.800103

Calculate Rt as follows:

Rt =

Dt =

Z(d/k)
(di/ka) + (d2/k2) + (da/ks) + (da/ k)

(0.00392 / 0.024) + (0.003175 / 160) + (0.00586 / 0.12) + (0.01411 / 0.024)

0.800103 m2K/W

0.00392 m + 0.003175 m + 0.00586 m + 0.01411 m

0.02706 m

Calculate the conductivities as follows:

Kn =

Kb =

Di/Rq

0.02706 / 0.800103

0.033821 W/m K

14.3 W/m K (stainless steel)

Calculate the fraction of bolt to no bolt as follows:

Wb =

Sb =

Fb =

Fn =

Bolt head width

11.1 mm

Bolt spacing 12"

304.8 mm

Wb / Sb

11.1 mm / 304.8 mm

0.036 (%Fb=0.036 100 = 3.6%)
1-Fb

1- 0.036

0.964

THERMG6.3/WINDOW®6.3 NFRC Simulation Manual January 2011

8-97



8.9 Non Continuous Thermal Bridge Elements 8. SPECIAL CASES

Calculate the new Keff, which will be used in THERM as follows:

Keff = Fb*Kb + Fn*Kn
Keff = (0.036 * 14.3)+(0.964 * 0.033827)
= 0.55 W/m K

In THERM, create a new material in the Material Library with this Keff. In the THERM cross section, the bolt
material should be changed from Stainless Steel to this new material. The resulting cross section is a 2-D
thermal equivalent of the cross section with and without the thermal bridging material.

Material with
Keff = 0.55 W/mK

Figure 8-102. Final THERM model with boundary conditions defined.
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8.9 Non Continuous Thermal Bridge Elements

8.9.6. Example 2: Thermally slotted cross-section

| |—os750
posen_ L 3625 — Slot ) |
M Oizo [ [ 01000
! ] ] 1 £
oz = >
Figure 8-103. DXF for thermally slotted cross section.
Step |
Skip =0.009525 m (0.375 in)
Slot (Air) =0.092075 m (3.625 in)
Interval =0.092075 m (3.625 in) + 0.009525 m (0.375 in)
= 01016 m (4 in)
=)
Fb =0.009525 m/ 0.1016 m
=0.094 m (3.7 in)
Fn =1-Fb
=1-0.094 m
=0.906 m (35.67 in)
Percent of thermal bridge = (Fb)*100
= (0.094 m) * 100
=9.4%

Because the thermal bridge is 9.4% of the length of the fagade, the skip-and-debridge needs to be calculated
using the isothermal plane procedure. Note: The rest of the example will be in SI units only, with no IP unit

translation

Kb =160 W/m-K (conductivity of skipped debridge, in this case Aluminum)
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8.9 Non Continuous Thermal Bridge Elements

8. SPECIAL CASES

Rt =) (Depth/ conductivity)
=Da/kdq

(0.0086 m/0.024W/m-K)

0.35833 m?2-K/W

where Depth is length of thermal bridge in a direction of heat flow, and the air is assumed to have the

conductivity of 0.024 W/m-K

Kn = total depth/Rt
=0.0086m/ 0.35833 W/m-K
=0.024W/m-K

Keff  =Fb*Kb +Fn*Kn
=0.094*160 W/m-K + 0.906* 0.024W /m-K
=15.062 W/m-K

To convert to IP:

Keff  =15.062 W/m-K *0.57782
= 8.703 Btu/hr-ft-°F

or in alternative IP units,

Keff  =15.062* 0.57782 * 12 in/ft
=104.436 Btu-in/hr-ft2-°F
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8. SPECIAL CASES 8.9 Non Continuous Thermal Bridge Elements

Step-2
Replace the strip of air-aluminum-air with new keff material of 15.078 W/m-K

Thermal-debridged Apply keff for each skip and slot row
Keff 8.918 W/m-K (air / aluminum / air)
(61.854 Btu-in/hr-ft-deg F) Keff = 15.0617 W/m-K

Figure 8-104. New Keff assigned to each skip and debridged row.

Step 3
Define the Boundary condition and run the model to calculate the U-factor for frame and edge-of-glass.
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8.9 Non Continuous Thermal Bridge Elements

8. SPECIAL CASES

8.9.7. Example 3: Skip-and-debridge:

FRAME HETGHT

IM453

| 17433

1 9”
AN srale 1020
0.0508 m (2")

P.UBS

!

Note: the skip trapezoid shall be treated as a rectangle equal to the total length of the base of the

trapezoid.

Figure 8-105. Drawings for Example 3 Skip and Debridge.
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8. SPECIAL CASES 8.9 Non Continuous Thermal Bridge Elements

STEP 1

Skip = 0.0508 m (2 in)

Debridge (Air) = 0.4318 m (17 in)

Interval = 0.508 m (2 in) + 0.4318m (17 in) = 0.4826 m (19 in)

Note: The rest of the example will be in SI units only, with no IP unit translation

Original file with skipped debridge New file with skipped debridge

area set to material with
Keff = 16.869 W/m-K

Figure 8-106. Original THERM model and new model with new Keff for skipped debridge area.
Fb =0.0508 m/ 0.4826 m = 0.1053
Fn =1-Fb
= 1-0.1053 =0.4947
%Fb = (Fb) 100
=(0.1053) -100

=10.53% (Skip-and-debridge needs to be calculated using Isothermal plane procedure).

Kb =160 W/m-K (conductivity of skipped debridge, in this case aluminum)
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8. SPECIAL CASES

Rt =Y Length/ conductivity
= (0.00635 m/0.024 W/m-K)
=0.2646 m>-K/W

The length is the length of material in a direction of heat flow i.e. 0.25” as shown in the figure. (The air
effective conductivity calculated using THEM)

Kn = length/Rt
=0.00635m/0.2646 m?-K/W
=0.024 W/m-K

Fb*Kb +Fn*Kn
0.1053*160 W/m-K + 0.8947%0.024 W/m-K
= 16.869 W/m-K

Keff

To convert to IP:

Keff =16.869 * 0.57782 = 9.747 Btu/hr-ft-F (or in alternative IP Units: 116.97 Btu-in/hr-ft>-F)
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8. SPECIAL CASES 8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

A few things to be aware of:

= Review the drawings carefully for non-continuous elements. These systems tend to have many such
elements including shear blocks, installation clips and spacers at the bolts.

=  Site built modeling is partially dependent on the installation of the product. Make sure that the drawings
you have show the installation.

=  Site built products are typically multiple lite systems where the intermediate vertical and horizontal
frame members repeat in some pattern.

= Curtain Walls, per NFRC 100 Table 4-3, shall be simulated and tested with the intermediate verticals as
jambs and intermediate horizontals as the head and sill members.

=  Window Walls, or also known as strip windows, per NFRC 100 Table 4-3, shall be tested and simulated
with intermediate verticals as jambs and standard head and sill members.

= Sloped Glazing may also be rated based on the centerline dimensions if utilized like a curtain wall or
window wall, except for solariums and sunrooms. Sloped glazing of solariums and sunrooms shall be
simulated and tested with standard jamb, head, and sill members.

Modeling of the representative products above used to compare to the physical validation test is as follows:
1. Simulate the full vertical intermediate member twice (for the left and right jambs):
a. Once with the left glass replaced with wood, which is the same thickness as the IG unit

b. Once with the right glass replaced with wood, which is the same thickness as the IG unit. The
wood shall extend to the original site line.

2. Simulate the horizontal members.

a. If this is for a curtain wall, then once with the top glass replaced with wood, which is the
same thickness as the IG unit and then a second time with the bottom glass replaced with
wood, which is the same thickness as the IG unit. The wood shall extend to the original site
line.

b. 1If this is for a window wall or sloped glazing, then the standard sill and head members are
modeled.

3. A physical thermal testing laboratory shall test a sample with the same cross sections as simulated in
the steps listed above per NFRC 102.

4. Validation is checked by comparing the values obtained by simulating the product using steps 1 and
2 above, and the physical test results.

8.10.1. Curtain Walls, Window Walls, and Sloped Glazing

NFRC defines a curtain wall and window wall as any building wall carrying no super imposed vertical load.
A curtain/window wall system will typically be exterior to the building framework and will typically bypass the
building floors.

NFRC 100 Table 4.3 states that curtain walls, window walls, and sloped glazed wall systemsare simulated as two
lites with one vertical mullion. See the introduction to this section for the specific members of curtain walls,
window walls, and sloped glazed wall systems that are to be modeled. If the intermediate vertical and horizontal
members were simulated full width or height for the jambs, head and sill, then the total area of the frame as
simulated would be significantly larger than actual frames, so for rating purposes, some members (depending on
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8.10 Site Built fenestration products

(Curtain Walls, Window Walls and Sloped Glazing)

8. SPECIAL CASES

whether it is a curtain wall, window wall or sloped glazing) are simulated as 2 the full height ( for head and sill) or
width (for jambs). The vertical mullion is always simulated full width.

Modeling Procedures:

=  Curtain Walls: See the modeling steps in the following section.

1 1
i" Intermediate Iverti(;al frames > i
: — |
----- e at S
| I |
1 1
' Modeled as '
) Head, but %2 ' di
1 | Modeledas height ' Inte_rme iate
' | Mullion, full 1 |horizontal
' [ width Modeled as i |frames
| Jamb, bute P
' width '
' Modeled as '
1 4«—Jamb, but %2 Modeled as Sill, ]
| width but % hTight .
1 1
\ v T
R [ A e —men -
1 1
[] []
1 1
1 1
| '

Figure 8-107. Curtain Wall Modeling Method

=  Window Walls: For window walls, the standard head and sill members are modeled, and therefore the
steps for simulation are identical to that of a normal window cross-section.

1

1 1
1 1
1 1
1 1 o
[] 1
| A |
| | |
1 1
' Modeled as '
! Head, full !
1 | Modeledas 3 height '
1| Mullion, full '
v | width Modeled as :
: Jamb, but Y2 >
' width '
' Modeled as '
1 4«—Jamb, but %2 Modeled as Sill, :
| width full heigrt i
1 1
: v !
1 1 o
1 ]
1 1
1 1
1 1
1 1

Figure 8-108. Window Wall Modeling Method

= Sloped Glazed Wall System: If the product to be simulated is a sloped glazed wall system, then the
modeling steps are identical to a curtain wall or window wall, except that the cross-section is to be sloped
20 degrees (see skylight section for instruction on sloping products).
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8. SPECIAL CASES 8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

8.10.2. Curtain Wall Modeling Procedure

:4—— Intermediate > i
! vertical frames !
_———_———— S I______f___-_
I T !
1 1
1 1
i Modeled as Head, i
! but %2 height 0 i
' Modeled as ) 2 "ey ' Ln;ﬁ;rgﬁg'ﬁte
' Mullion, full width '
| i frames
i Modeled as Jamb, I i
: but ¥2 width !
1 1
: 4_2";;(1/6'3‘: 2 Jamb, Modeled as Sill, :
! 2 but % he|ight :
: v X v
R L e o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e = L - -
1 1
1 1
| |
| |

Figure 8-109. Curtain wall simulation model (represented by dotted lines) for rating,
where the framing members are modeled at half their width.

T

Modeled as Head,

full height
Modeled as Ly

Mullion, full width

Modeled as Jamb, __|

full width ig
Modeled as .
— . Modeled as Sill,
Jamb, full width full heigT
v

1 1
Figure 8-110. Curtain wall simulation model (represented by dotted lines) to match testing.
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(Curtain Walls, Window Walls and Sloped Glazing) 8. SPECIAL CASES

Steps in Modeling Curtain Walls for Rating Simulation
In WINDOW:

= Create glazing systems in WINDOW as usual, with Tilt set to “90".
In THERM:

=  Draw the cross sections for curtain walls in the same manner as any other model in THERM - it will
be a model similar to a meeting rail.

The following discussion lists the steps for making cross sections for intermediate horizontal and vertical
frames. In the example, the horizontal frame and vertical frame are the same so only one drawing will be
needed.

Figure 8-111. Curtain Wall Mullion Cross Section (mull.thm)
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(Curtain Walls, Window Walls and Sloped Glazing)

Modeling the Intermediate Vertical Mullion:

Using the dimensioned drawings or a DXF file, create the cross section for the frame portion of the vertical
mullion. The figure below shows a THERM cross section of the frame portion of the vertical mullion.

Make sure that the section is oriented correctly with the glazing oriented up and down.

= If bolts are present make sure to model them as non-continuous thermal bridging elements if needed.
(see Section 8.9).

= Pay particular attention to the aluminum finish in order to assign the correct materials to the
drawing. (In the figure below, where the arrows point to Aluminum)

bolt

Aluminum

Figure 8-112. Mullion frame cross section without glass (Mull_noglass.thm)

This vertical cross section will be used for the vertical intermediate (mullion) and for the jambs. The jamb
model it is necessary to determine and mark the 2 width point between the sight lines. The easiest way to do
this is to make temporary reference rectangles as follows:
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Determine Frame Midpoints

In order to model the “half-width” frame dimensions for the rating simulation, it is necessary to determine
the mid-point of the frame, which is most easily done before the glazing systems are inserted.

= Draw arectangle from the sight line (highest interior point) for both glazing systems, going horizontally
in both directions, so that each rectangle is larger than the horizontal dimension of the frame.

=  On both the right and left side of the frame draw a rectangle between the other two reference rectangles
and make sure it contacts the frame.

= Measure the exterior rectangle just created in the vertical dimension. The midpoint of the frame is half of
this dimension.

=  For both the right and left sides of the frame cross section, select the vertical frame component and insert
a point on the frame at the midpoint dimension.

Step 1 — Draw two “reference” rectangles
(top and bottom) from the sight line, larger

. . than the depth of the frame cross section
Sight line

Step 4 — Select the vertical frame Step I -
components and insert a point at the Measure the
midpoint as measured in Step 3. vertical
rectangles and
This will define the midpoint of the frame determine the

for the “half-height” frame dimension for midpoint (half the
the rating simulation. vertical
dimension) of
each rectangle.

4

Step 2 — Draw two “reference” rectangles
(right and left) between the top and
bottom rectangles

Figure 8-113. Determine the frame mid-points ( mull_midpoint.thm)
Finish the cross section
= Delete the four “reference” rectangles.
= Insert the glazing and spacers as usual.
= In Therm File Properties (File/Properties), set the Cross Section Type to “Vertical Meeting Rail”.
= Assign the Boundary Conditions as follows:

= Interior Frame: For the mullion cross section, the entire frame width (not just half) is modeled, so all
the interior frame boundary condition elements are assigned a Boundary Condition of “<frame
type> Interior (Convection Only), and a U-factor Surface tag of “Frame”.
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8. SPECIAL CASES 8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

= Interior Glazing: Set the Boundary Conditions for each glazing system to “<glazing system> U-
factor Inside Film” and the U-factor Surface tag to “Edge” for the first 63.5 mm (2.5 inches) from the
sight line, and “None” for the remainder of the glazing system.

=  Exterior Frame: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “SHGC Exterior” for the exterior frame

= Exterior Glazing: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “None” for both exterior glazing systems.

Mullion
Exterior Interior
> -—ab
150 mm
(6.0 inches) BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None
BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody P
U-factor tag = None | ' |
63.5 mm BC = <glazing system> U-factor Inside Film
(2.5 inches) Radiation Model = AutoEnclosure
\ U-factor tag = Edge
\‘\ |
[

BC = NFRC 100-2010 Exterior BC = Interior <frame type> (Convection only)
Radiation Model = Blackbody Radiation Model = AutoEnclosure
U-factor tag = SHGC Exterior U-factor tag = Frame

D

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

.
BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None
> ¥ €

Figure 8-114. Curtain Wall Mullion Boundary Conditions
(mull_boundary.thm)
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8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing) 8. SPECIAL CASES

Modeling Curtain Wall Jambs:

In this example, the curtain wall jambs are modeled using the same drawing as the mullion. The boundary
conditions are adjusted to capture the heat flow of only half the width. Since the sections may be
asymmetrical, both the left and right portions of the mullion are required to be simulated as left and right
jambs.

For the Right Jamb:
= Copy the vertical mullion drawing with boundary conditions assigned .
* In Therm File Properties (File/Properties), set the Cross Section Type to “Vertical Meeting Rail”.
* Do not change the Boundary Conditions but assign new U-factor Surface tags as follows:
= Interior Frame:
= from the midpoint to the top sight line set the U-factor Surface tag to “Frame”

= from midpoint to the bottom sight line and the entire bottom glass assign the U-factor Surface
tag to “None”.

= Interior Glazing System: for the first 63.5 mm of the top glazing system set the U-factor Surface
tag to “Edge”, and the remainder of the glazing system to “None”. For the entire bottom glass
assign the U-factor Surface tag to “None”.

= Exterior Frame:
= from the midpoint to the top sight line assign the U-factor Surface tag to “SHGC Exterior”
= from midpoint to the bottom sight line assign the U-factor Surface tag to “None”.

= Exterior Glazing System: set the U-factor Surface to “None”.
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8. SPECIAL CASES

(Curtain Walls, Window Walls and Sloped Glazing)

8.10 Site Built fenestration products

Right Jamb
Exterior Interior
> + <
150 mm . . .
(6.0 inches) BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC = NFRC 10-20100 Exterior
Radiation Model = Blackbody
U-factor tag = None

e

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

63.5 mm
\ (25 inches)
BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = SHGC Exterior (
[

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None

v

— |

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

]

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = None

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

Figure 8-115. Right Jamb Boundary conditions
(rightjamb_boundary.thm).
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8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing) 8. SPECIAL CASES

For the Left Jamb:

= The process is the same as the right jamb except that the Frame, edge and SHGC Exterior tags are
assigned to the bottom half of the drawing and the top half is assigned the tag of “none”

Left Jamb
Exterior Interior
150 mm
(6.0 inches)
BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
BC = NFRC 100-2010 Exterior I * U-factor tag = None
Radiation Model = Blackbody 63.5 mm
U-factor tag = None (2.5 inches)
BC = Interior <frame type> (Convection only)
( Radiation Model = AutoEnclosure

U-factor tag = None

]

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

v

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody |
U-factor tag = SHGC Exterior

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor tag = None

v
A

Figure 8-116. Left Jamb Boundary Conditions
(leftjamb_boundary.thm)

NOTE: the Therm File option “ Use CR Model for Window Glazing System” may be left checked since Therm will not
calculate Condensation resistance for a cross section Type tagged Vertical Meeting Rail or Jamb.

8-114 January 2011  THERM®6.3/WINDOW6.3 NFRC Simulation Manual



8. SPECIAL CASES 8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

Modeling the Intermediate Horizontal (as Head and Sill):

The horizontal frame cross section is drawn in exactly the same way as the intermediate vertical frame cross
section, including inserting the midpoint. For this example the horizontal and vertical frames are identical so
the same drawing is used. Assign boundary conditions in the usual way and then assign new boundary
condition U-Factor Surface tags as follows for the head and sill.

For the Head:
= Use the drawing for the intermediate horizontal.
= In Therm File Properties (File/Properties), set the Cross Section Type to “Head”.
=  Assign the Boundary Conditions as follows:
= Interior Frame:

= For the interior frame from the midpoint to the bottomn sight line, set the Boundary
Condition to “<frame type> Interior (Convection Only), and the U-factor Surface tag to
“Frame”.

=  For the interior frame from midpoint to the top sight line, set the Boundary Condition to
“<frame type> Interior (Convection Only), and the U-factor Surface tag to “None”.

= Interior Glazing: Set the Boundary Conditions for each glazing system of the bottom of the glass to
“<glazing system> U-factor Inside Film” and the U-factor Surface tag to “Edge” for the first 63.5 mm
(2.5 inches) from the sight line, and “None” for the remainder of the glazing system.

= Exterior Frame:

=  For the exterior frame from the midpoint to the bottom sight line, set the
BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface tag to
“SHGC Exterior”.

=  For the exterior frame from the midpoint to the top sight line, set the BoundaryCondition
to “NFRC 100-2010 Exterior” and the U-factor Surface tag to “None”.

= Exterior Glazing: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “None” for both exterior glazing systems.
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8.10 Site Built fenestration products

(Curtain Walls, Window Walls and Sloped Glazing) 8. SPECIAL CASES
Head
Exterior Interior
150 mm
(6.0 inches)

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC = NFRC 100-2010 Exterior | "
Radiation Model = Blackbody 63.5 mm
U-factor tag = None (2.5 inches)

BC = Interior <frame type> (Convection only)
( Radiation Model = AutoEnclosure
U-factor tag = None

]

BC = Interior <frame type> (Convection only)

BC = NFRC 100-2010 Exterior Radiation Model = AutoEnclosure
Radiation Model = Blackbody [ U-factor tag = Frame

U-factor tag = SHGC Exterior \ |

BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

v

BC = NFRC 100-2010 Exterior

Radiation Model = Blackbody . . _
U-factor tag = None BC = <glazing system> U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

v
A

Figure 8-117. Head Boundary Conditions
(head_boundary.thm)
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8. SPECIAL CASES 8.10 Site Built fenestration products
(Curtain Walls, Window Walls and Sloped Glazing)

For the Sill:
= Use the drawing for the intermediate horizontal.
= In Therm File Properties (File/Properties), set the Cross Section Type to “Sill”.
=  Assign the Boundary Conditions as follows:
* Interior Frame:

= For the interior frame from the midpoint to the top sight line, set the Boundary Condition
to “<frame type> Interior (Convection Only), and the U-factor Surface tag to “Frame”.

=  For the interior frame from midpoint to the bottom sight line, set the Boundary Condition
to “<frame type> Interior (Convection Only), and the U-factor Surface tag to “None”.

* Interior Glazing: Set the Boundary Conditions for each glazing system of the top of the glass to
“<glazing system> U-factor Inside Film” and the U-factor Surface tag to “Edge” for the first 63.5 mm
(2.5 inches) from the sight line, and “None” for the remainder of the glazing system.

= Exterior Frame:

=  For the exterior frame from the midpoint to the top sight line, set the BoundaryCondition
to “NFRC 100-2010 Exterior” and the U-factor Surface tag to “SHGC Exterior”.

=  For the exterior frame from the midpoint to the bottom sight line, set the
BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface tag to
“None”.

= Exterior Glazing: Set the BoundaryCondition to “NFRC 100-2010 Exterior” and the U-factor Surface
tag to “None” for both exterior glazing systems.
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8.10 Site Built fenestration products

(Curtain Walls, Window Walls and Sloped Glazing) 8. SPECIAL CASES
Sill
Exterior Interior
150 mm _ _ : :
(6.0 inches) BC = <_g|a2|ng system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-factor tag = None

&
| 8 < |

63.5 mm BC = <glazing system> U-factor Inside Film
(2.5 inches) Radiation Model = AutoEnclosure
\ U-factor tag = Edge
l I
BC = NFRC 100'3010 Exterior / BC = Interior <frame type> (Convection only)
Radiation Model = Blackbo_dy [ Radiation Model = AutoEnclosure
U-factor tag = SHGC Exterior

U-factor tag = Frame

]

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor tag = None

v

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None BC = <glazing system> U-factor Inside Film

- Radiation Model = AutoEnclosure
U-factor tag = None

v
A

Figqure 8-118. Sill Boundary conditions ( sill_boundary.thm)
It is a good idea at this point to verify the orientation and the direction of the gravity arrows of these sections.
In WINDOW:

Calculate these files and import into WINDOW. Use the files to create the whole product in the Window
Library as applicable.
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8. SPECIAL CASES 8.11. Retractable Venetian Blinds in Fully Open Position

8.11. Retractable Venetian Blinds in Fully Open Position

Integral venetian blinds (venetian blinds between two glazing layers in a glazing system) fall into the
category of a dynamic glazing product. The rules for rating dynamic glazing products, according to NFRC
100 and 200, state that they must be rated in both their fully open and fully closed positions. In the case of
modeling retractable integral venetian blinds as part of a dynamic glazing product, the fully open position is
when the venetian blind is completely retracted. However, even when completely retracted, the stacked
venetian blind slats become a “block” of material that must be modeled.

The following illustrates how to model a fully retracted venetian blind that has a stack of blind slats at the top
of the glazing system.

In this discussion, only the Head section will be discussed. For Vertical Sliding windows where the lower
sash contains an integral venetian blind, the lower sash portion of the Meeting Rail section will be modeled
with the same venetian blind considerations as the Head section. The other cross sections (Jambs, Sills and
Meeting Stiles) are modeled normally, without any venetian blind considerations. Two examples will be
illustrated:

= The venetian blind fully retracted inside a double glazed system.

= The venetian blind fully retracted between a double glazed system and a third glazing layer (such as,
but not limited to, an add-on panel).
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8.11. Retractable Venetian Blinds in Fully Open Position 8. SPECIAL CASES

8.11.3. Venetian Blind Fully Retracted Inside a Double-Glazed System

The following figure shows the Head cross section for a venetian blind in the fully-retracted position inside a
double-glazed system.

Use the proper modeling technique where the frame meets the surround panel,
ie, model the area under the frame as a frame cavity

4———  Stack of venetian
blind slats

Double glazed
system

Figure 8-107. Head cross section with fully retracted venetian blind inside a double-glazed system.
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8. SPECIAL CASES 8.11. Retractable Venetian Blinds in Fully Open Position

U

< Top of venetian blind
assembly

Block of Aluminum Alloy used
to represent the geometry and
material properties of the stack
of venetian blind slats in their
fully retracted position

In this case the stack of blind
slats is approximately 15 mm
wide and 50 mm long.

Bottom of venetian blind

\ assembly

The space between the stack of
venetian blind slats and the glazing

Glazing system cavity layers is filled with a material “linked”
to the glazing system cavity.

Figure 8-108. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.

Follow these steps to model a fully retracted venetian blind:
(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use

the appropriate material properties from NFRC 101 “Procedure for Determining Thermo-Physical Properties
of Materials for Use in NFRC-Approved Software Programs” for the stack of retracted venetian blind slats.)

1. Draw the Head cross section of the product frame.

2. Draw the geometry of the retracted venetian blind, including the length and width of the stacked
venetian blind slats and any continuous hardware that holds the blind in place (top and bottom).
(Note: In this case, the system seems to be “floating” because non-continuous hardware is used to attach the
blind to the fenestration system.)
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8.11. Retractable Venetian Blinds in Fully Open Position 8. SPECIAL CASES

3. Insert the glazing system.

The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments. Another method would be to insert
“float glass” polygons for the glazing layer extensions - this method eliminates the need to insert the
points in the glazing system for the boundary condition segments.

In this example the edges of the glazing system
intersect the frame at different heights so the edges of
the glazing system are “stretched” to meet the frame.

Insert the glazing system at the bottom of the venetian
blind assembly with “Spacer height” and “Sight line to
bottom of glass” set to 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then pull

the edges of the glazing in the glazing >
system up to the frame.

Preferences Drawing Options

Arc to Polygon I— d i
CONVEISion 15 SIS S SR

[ Stay in draw mode after drawing

[~ Always check for overlapping polygons
¥ Snap preview

[ Tape Measure Average Temperature
v llow editing of IG polygons

¥ Prompt befare deleting polygans

Insert a point on the outer
surface of each glazing layer
where the bottom of the
venetian blind ends. This will
ensure that the separate
boundary condition segements
will be created at these points,
for proper boundary condition
and U-factor surface definitions.

Figure 8-109. Insert the glazing system.
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8. SPECIAL CASES 8.11. Retractable Venetian Blinds in Fully Open Position

4. Fill the cavities around the venetian blind with a material, and then link that material to the cavity of
the main glazing system. There may be several cavities to be linked, as shown in the figure below.

To link the cavity next to the venetian blind to the
main glazing system cavity, do the following:
o fill the cavity with a material (any material
will work)
select the cavity you just filled
go to the Library menu, Create Link
option
o the “eyedropper” tool will appear — click
on the main glazing cavity (the polygon to
link to) and the other cavity will turn gray
and have the same name as the glazing
system cavity.
e The linked cavity will turn gray.

Libraries Options Calculation  Window  Help

Siet Material F4

Set Boundary Condition FS

Material Library Shift-F4

Boundary Condition Library Shift-F5

Gas Library Shift-Fa N

Select Material/Boundary Condition

Glazing Systems F&
UFackor Mames

Create Link 65’

Rermaye Lirk

Figure 8-110. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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8.11. Retractable Venetian Blinds in Fully Open Position 8. SPECIAL CASES

5. Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic
U-factor Tag = None
v R

— >

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

> -
BC = NFRC 100-2010 Exterior BC = <glazing system name> U-factor Inside Film
U-factor Tag = None Radiation Model = AutoEnclosure

U-factor Tag = Edge

+—

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

» &
» <«

t 4

BC = Adiabatic
U-factor Tag = None

Figure 8-111 Define the boundary conditions for the cross section

6. Calculate the results for this cross section.

7. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

8. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT.
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8. SPECIAL CASES 8.11. Retractable Venetian Blinds in Fully Open Position

8.11.4. Venetian Blind Fully Retracted Between a Double-Glazed System and a Third Glazing Layer

The following figure shows the Head cross section for a venetian blind in the fully-retracted position between
a double-glazed system with a third glazing layer, such as, but not limited to, an add-on panel.

«——— Stack of venetian
blind slats

Third glazing layer
4—— with venetian blind

Double glazed —— >
system

Figure 8-112. Head cross section with fully retracted venetian blind between a double-glazed system and a third glazing layer.

THERMG6.3/WINDOW®6.3 NFRC Simulation Manual January 2011 8-125



8.11. Retractable Venetian Blinds in Fully Open Position 8. SPECIAL CASES

<4——— Top of venetian blind
assembly

Block of Aluminum Alloy
used to represent the
geometry and material
properties of the stack of
venetian blind slats in their
fully retracted position

In this case the stack of blind
slats is approximately 15
mm wide and 50 mm long.

Bottom of venetian
blind assembly

T

Dual glazed
system cavity

Third glazing layer
cavity.

Figure 8-113. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.
Follow these steps to model a fully retracted venetian blind between a double glazed system and a third
glazing layer:
(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use
the appropriate material properties from NFRC 101 “Procedure for Determining Thermo-Physical Properties
of Materials for Use in NFRC-Approved Software Programs” for the stack of retracted venetian blind slats.)

1. Draw the Head cross section of the product frame.

2. Draw the geometry of the retracted venetian blind, including the length and width of the stacked
venetian blind slats and any continuous hardware that holds the blind in place (top and bottom).

3. In WINDOW, make the appropriate glazing system (in this case a triple glazed system that represents
the double glazed system and a third glazing layer (such as an add-on panel)).
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8. SPECIAL CASES 8.11. Retractable Venetian Blinds in Fully Open Position

4. Insert the glazing system.
The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments. Another method would be to insert
“float glass” polygons for the glazing layer extensions - this method eliminates the need to insert the
points in the glazing system for the boundary condition segments.

In this example, the edges of the glazing
system intersect the frame at different
heights, so the glazing layers are
“stretched” to meet the frame

Insert the glazing system at the bottom of
the venetian blind assembly with “Spacer
height” and “sight line to bottom of glass”
set to 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then pull the
edges of the glazing in the glazing system
up to the frame.

Preferences Dirawing Options

Are to Polugon I‘I 5 degrees per side

CONVErSIon

™ Stayin draw mode after draving

[~ Bhways check for overlapping polygons
v Snap preview

¥ Tape Measure &verage Temperature
v llow editing of |G polygons

I Prompt before deleting polwgons

Insert a point on the outer
surface of each glazing layer
where the bottom of the
venetian blind ends. This will
ensure that the separate
boundary condition segements
will be created at these points,
for proper boundary condition
and U-factor surface definitions.

x|

Figure 8-114. Insert the glazing system and edit it if necessary to bring the glazing layers to the frame.
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8.11. Retractable Venetian Blinds in Fully Open Position 8. SPECIAL CASES

5. Fill the cavities in the double glazing system and around the venetian blind in the third glazing layer
with a material (any material), and then link that material to the appropriate cavity - the double
glazing system cavity to the double glazing system and the third glazing layer cavity to the third
glazing layer. There may be more than one area that is linked to a cavity, so make sure to link them
all.

To link the cavity next to the venetian blind to the
main glazing system cavity, do the following:

o fill the cavity with a material (any material L
will work) ]

e select the cavity you just filled ~SA
e Qo to the Library menu, Create Link
option
e the “eyedropper” tool will appear — click
on the glazing cavity (the polygon to link
to) and the other cavity will turn gray and
have the same name as the glazing
system cavity.
e The linked cavity will turn gray.
Libraries Options Calculation  Window  Help
Set Material F4
Set Boundary Condition F5
Material Library Shift-F4
Boundary Condition Library Shift-FS
Gas Library Shift-Fa /'
Select Material/Boundary Condition /
Glazing Systems F&
UFactor Mames
Create Link Linked
Remoye Link cavities
N
A
<«— N

" Linked
cavities

/

Figure 8-115. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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8. SPECIAL CASES 8.11. Retractable Venetian Blinds in Fully Open Position

6. Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic

; U-factor Tag =N }
actor Tag = None -

—>

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

N

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

—> F3 4—
BC = NFRC 100-2010 Exterior BC = <glazing system name> U-factor Inside Film
U-factor Tag = None Radiation Model = AutoEnclosure

U-factor Tag = Edge

§

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

»
» -

t

BC = Adiabatic
U-factor Tag = None

Figure 8-116 Define the boundary conditions for the cross section
7. Calculate the results for this cross section.

8. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

9. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT
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8.12 Garage / Rolling Doors

Garage doors and rolling doors are modeled differently than window products because there are more
opaque sections to be modeled in THERM. The procedures for modeling doors are included in NFRC 100:
and that document should be reviewed in detail before modeling any entry door systems.

As with all other product modeling, all relevant cross sections must be modeled in THERM. Detailed
illustrations of sections, elevations and model details, as well as the area-weighting methodology for
calculating the whole product properties (based on THERM results from of each cross section) are defined in
NFRC 100-2004. The information in this manual covers the specific modeling prcedures for the THERM cross-
sections.

NFRC has defined nine regions within a door that need to be modeled. These regions include:
= Frame Area
= Lite Frame Area
* Divider area
= Edge-of-divider area
= Edge-of-Lite Area
=  Center-of-lite area
= Door Core Area
= Panel Area
= Edge-of-Panel Area
NFRC 100 contains several figures which illustrate the location of the door sections to be modeled in THERM.
When modeling glazing options with caming, the NFRC default caming can be used.

A spreadsheet must be used to do the door area-weighting from the THERM files, because the current version
of WINDOW does not area-weight doors. In THERM, the U-factor Surface Tags can have any name and as
many U-factor Surface Tags can be defined as are needed to accurately describe the model. (See Section 6.2.4,
"Define U-factor Surface Tags in the THERM User's Manual), so define as many U-factor Surface Tags as
needed and name them descriptively.

8.12.1. Sectional Garage Door (Insulated and Non-Insulated)

The overall product U-factor is calculated based on the area weighted average of the U-factor of each
component of the door. The components used for area weighting a sectional garage door are:

* TopRail

*= Bottom Rail

= End Stile

*  Meeting Rail

*  Door Panel Core
* Edge-of-Lite

= Center-of-Lite

The U-factor of each component is calculated using two dimensional heat transfer software THERM. The
sectional garage doors with embossed or raised panels are not covered in this section. However, refer to the
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entry door section for the principles of modeling embossed or raised panels which can then be applied to
sectional doors.

The boundary condition details and other modeling assumptions used on the simulation models for door
components are discussed in the following sections.
8.12.1.1. Top Rail Model

A nominal 2x4 wood block is used in the Top Rail Model as shown in the figure below. The torsion spring
assembly, and any non-continuous hardware, shall not be included in this model. The boundary condition
(BC) type and U-factor tags used in the model are illustrated in the figure below.

THERM File Properties:
= Cross Section Type: Head
=  Gravity Arrow: Down

BC=Adiabatic |
U-factor tag = None i BC= Interior <frame type> (convection only)

U-factor tag = Frame

Radiation Model = AutoEnclosure
Equal to height
of weatherstrip

Model the greater of
63.5 mm (2.5") or into

— 25.4 mm (1") of core
material consistency,
from top edge of
wood framing
member

BC=NFRC 100-2010 Exterior

U-factor tag = SHGC Exterior

N, /
—

I
BC=Adiabatic
U-factor tag = None

Figure 8-117 Top Rail Model.
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8.12.1.2. Bottom Rail Model

A nominal 2 x 6 wood block is used in the bottom rail model of the garage door. Refer to the figure below for
the boundary conditions and U-factor tag tags.

THERM File Properties:
= Cross-section Type: Sill
=  Gravity Arrow: Down

BC=Adiabatic
BC=NFRC 100-2010 Exterior U-factor talg = None
U-factor tag = SHGC Exterior l
\4

BC-= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

Model the greater of 63.5 mm
(2.5”) or 25.4 mm (1") of core
material consistency, from
bottom edge of wood framing
member.

Height of weatherstrip

BC=Adiabatic T
U-factor tag = None

Figure 8-118 Bottom Rail Model.
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8.12.1.3. End Stile Model

A nominal 2x4 wood block is used in the End Stile Model. The projected frame dimension shall incorporate a
1” uniform section of the garage door panel. Any non-continuous hardware, such as rollers, shall not be
included in the model. The boundary condition type and the U-factor tag used on the End Stile model are
shown in the figure below.

THERM File Properties:
= Cross-section Type: Jamb

= Gravity Arrow: Into the Screen

BC=Adiabatic
U-factor tag = None
l
BC=NFRC 100-2010 Exterior l l
> «—

U-factor tag = SHGC Exterior

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

< Model the greater of
63.5 mm (2.5”), or
into 25.4 mm (1") of
core material
consistency, from
outside edge of wood
framing member

T BC=Adiabatic \

U-factor tag = None

Figure 8-119 End Stile Model.
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8.12.1.4. Meeting Rail / Door Panel Core Model

The Meeting Rail Model is combined with the Door Panel Core Model, as shown in the figure on the
following page. The meeting rail model shall include 63.5 mm (2.5”) section of the each joining panel. The
projected dimension of the panel core section shall be equal to:

([Height of the Panel]-5") / 2
THERM File Properties:
= Cross-section Type: Horizontal Meeting Rail

=  Gravity Arrow: Down
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BC=Adiabatic
U-factor tag = None

l

d
<

v

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Core

BC=NFRC 100-2010 Exterior
U-factor tag = SHGC Exterior

A

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

>\
--------- Model the greater of

< 63.5 mm (2.5"), or into
25.4 mm (1) of core
material consistency,
from the meeting point
of the panels

A

BC= Interior <frame type> (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Core

»

dl
> A f

BC=Adiabatic
U-factor tag = None

Figure 8-120 Meeting Rail and Door Panel Core Model.
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8.12 Garage / Rolling Doors 8. SPECIAL CASES

8.12.1.5. Edge-of-Lite Model

The procedure for modeling edge-of-lite (edge-of-glazing) properties is the same procedure as for entry
doors. See the entry door procedure in this manual for detailed instructions for modeling these cross-sections.

Below is a sample THERM cross section for the Door Lite Sill. See Section 9.5.4 for the complete example for
Entry Doors.

BC = Adiabatic
U-Factor Surface tag = None

3

» <
» <

(Gravity vectaE.d
BC = <glazing system> U-factor Inside Film
Radiation Model = AutoEnclosure
U-Factor Surface tag = None

Cross Section = Sill
Gravity Arrow = Down

»E———
) BC = <glazing system> U-factor Inside Film
BC = NFRC 100-2010 Exterior Radiation Model = AutoEnclosure
Radiation Model = Blackbody U-Factor Surface tag = Edge

U-Factor Surface tag = None

BC = NFRC 100-2010 Exterior BC = Interior <frame type> (convection only)

Radiation Model = Blackbody Radiation Model = AutoEnclosure
U-Factor Surface tag = SHGC Exterior U-Factor Surface tag = Frame

A | 4

BC = Adiabatic

U-Factor Surface tag = None

Figure 8-121 Edge-of-Lite model for the garage door lite.
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8.12.2. Rolling Door

The overall product U-factor is calculated based on area weighted average of various component’s U-factor.
The components used for area weighting a rolling door are:

= Top Rail
= Bottom Rail
= End Stile
= Door Core
The U-factor of each component is calculated using two dimensional heat transfer software THERM.

The boundary condition details and other modeling assumptions used on the simulation models for door
components are discussed in the following sections.
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8.12.2.1. Top Rail Model

A nominal 2x4 wood block is used in the Top Rail Model as shown in the figure below. The torsion spring
assembly, and any non-continuous hardware, shall not be included in this model. The boundary conditions
(BC) and U-factor tags used in the model are described in the figure below.

THERM File Properties:
= Cross-section Type: Head

=  Gravity Arrow: Down

BC = Adiabatic

U-Factor Surface tag = None /—

—>

BC = NFRC 100-2010 Exterior

Radiation Model = Blackbody

U-Factor Surface tag = SHGC Exterior
BC =Interior <frame type> (convection only)
Radiation Model = Blackbody

U-Factor Surface tag = Frame

& |
<«

|-
A

BC = Adiabatic
U-Factor Surface tag = None

Figure 8-122 Top Rail Model for Rolling Door
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8.12.2.2. Bottom Rail Model

A nominal 2 x 6 wood block is used in the bottom rail model of the rolling door. The figure below illustrates
the boundary conditions and U-factor tags.

THERM File Properties:
= Cross-section Type: Sill

= Gravity Arrow: Down

BC = Adiabatic
U-Factor Surface tag = None

K3

BC = NFRC 100-2010 Exterior

Radiation Model = Blackbody

U-Factor Surface tag = SHGC Exterior BC =Interior <frame type> (convection only)
Radiation Model = Blackbody

U-Factor Surface tag = Frame

<4—

—>
L BC = Adiabatic 4T

U-Factor Surface tag = None

Figure 8-123 Bottom Rail Model for Rolling Door
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8.12.2.3. End Stile Model

A nominal 2x4 wood block is used in the Stile Model. The boundary condition type and the U-factor tag used
on Stile model are shown in the figure below

THERM File Properties:
=  Cross-section Type: Jamb
=  Gravity Arrow: Into the Screen

BC = Adiabatic
U-Factor Surface tag = None

Model the greater of 63.5
mm (2.5"), or into 25.4 mm
(1") of core material
consistency, from outside
edge of wood framing
member.

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = SHGC Exterior

BC =Interior <frame type> (convection only)
Radiation Model = Blackbody
U-Factor Surface tag = Frame

4
»

BC = Adiabatic
U-Factor Surface tag = None

Figure 8-124 End Stile Model for Rolling Door
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8.12.2.4. Door Core Model

The Door Core Model shall include two full slats and two half slats at each end. The details of the section
where slats join shall be obtained from the manufacturer. The boundary conditions on door core model are
specified in the figure below.

THERM File Properties:
= Cross-section Type: Horizontal Meeting Rail

=  Gravity Arrow: Down
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8. SPECIAL CASES

BC = Adiabatic
U-Factor Surface tag = None

|

+

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-Factor Surface tag = SHGC Exterior

»
Ll 1B

BC =Interior <frame type> (convection only)
Radiation Model = Blackbody
U-Factor Surface tag = Core

&

»
Ll

T

BC = Adiabatic
U-Factor Surface tag = None

Figure 8-125 Door Core Model for Rolling Door
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8.13. Creating a Laminate in Optics for NFRC

8.13.1. Overview

Opticsb can be used for the limited purpose of constructing laminates for NFRC certified simulations using
the following criteria:

Laminates cannot have embedded coatings, where embedded coatings are defined as a coating on a
substrate that touches an interlayer

Only NFRC glass layers with the NFRC approval indicator “#” can be used in these constructed
laminates

The glass layers can be tinted or coated as long as the coatings do not face the interlayer

The interlayers in Optics5 do not have a “#” on them and therefore, only interlayers from the
LBNL/NFRC “Approved Interlayer” list can be used (updated by LBNL with every IGDB release
and available on the WINDOW Knowledge Base website), which means the data for those interlayers
was submitted to the IGDB using the criteria specified in Section 1.2 of this document.

For NFRC verification of the laminate construction submitted by simulators:

Laminates constructed by simulators in Optics5 will not have a # next to them. The simulator shall
provide base properties for the complete laminate assembly, including solar transmittance (solar, T),
visible transmittance (photopic, T), solar reflectance front (solar, Rf), solar reflectance back (solar, Rb),
visible reflectance front (photopic, Rf), visible reflectance back (photopic, Rb), Emissivity front
(EmitF), Emissivity back (EmitB). These values are reported on the Optics screen when the laminate is
calculated, and also in the WINDOW Detailed Report from the Glazing System Library. This
requirement is satisfied by submitting a WINDOW “mdb” database file which includes this laminate.

An IA (or anyone else wanting to check the results) can recreate the laminate from the specified
layers and verify the calculated values

NEFRC simulators shall assign numbers to the laminates starting with 30,000. The numbers do not
have to be unique between simulation laboratories or even between projects in the same laboratory.
These laminates are not stored in a central NFRC database.

The naming convention for the laminate should describe the layers used to construct the laminate,
using the IGDB Layer ID for glass layers and the interlayer name (from the Optics program) for the
interlayer. If a glass layer is flipped, add the “F” designator to the end of the layer number. The total
number of characters (not including extension, but including “/” separators in the name) cannot
exceed 45.

<glass layer ID><F if layer is flipped>/ <interlayer name from Optics5>/<glass layer ID><F if layer is
flipped>

For example:

102/030keepsafe/2026F
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8.13.2. Laminate Interlayer Data

Optics can accurately calculate the optical properties of laminates as long as the component layers with the
following characteristics (and only interlayers submitted with these characteristics will be included in the
“Approved Interlayer List” for NFRC certification):

= Interlayers are measured with transparent glass with a solar transmittance Tsol > 0.820 and Tvis >
0.890. This ensures that a “constructed” laminate in Optics5 will always have a similar or lower
transmittance than the reference laminate which determines the interlayer properties

= No glass layers have coatings next to interlayers (embedded coatings).

= Substrate layers (the base glass to which the interlayers are applied) are measured separately from
the interlayers. This is the responsibility of the manufacturer submitting data to the IGDB, as
discussed below.

As discussed in the LBNL document which contains guidelines for submitting data to the IGDB (International
Glazing Database: Data File Format, Version 1.4, April 2003), “an interlayer is an adhesive layer used to join
components in a laminate. The optical properties of laminate layers cannot be measured directly. Instead they
are calculated from the spectral properties of a ‘reference laminate” which consists of the interlayer laminated
between two glass layers of known optical properties. To submit data for an interlayer, both the spectral
optical properties of the reference laminate, and the glass layers used in the reference laminate should be
submitted.”

This means that in order for an interlayer to be added to the Optics5 “Interlayer” type, and therefore used in
making laminate constructions in Optics5, the spectral data for a “reference” laminate which contains that
interlayer is submitted to the IGDB as follows:

Reference — s — —

laminate —>

substrate layers > Interlayer

> >
Interlayer + Optics5
algorithms

Spectral data is Spectral data is With these two sets of data, The interlayer
measured for a measured for the Optics5 can “back out” the appears in
laminate construction clear glass used optical properties of the Optics5 as an
made up of the as the substrate interlayer. That interlayer “Interlayer” type
interlayer layers in the then appears as a record in and can be used
sandwiched between previous the “Interlayer” type in to make other
two identical pieces laminate Optics5, and can be used laminates.
of clear glass (the measurement as an interlayer in other
substrate layers) laminates “constructed” in

Optics5

Figure 8-126. How Optics “deconstructs” measured data to obtain interlayer information.

Opticsb can do an accurate calculation for the interlayer properties from the reference laminate as long as the
substrate glass layers have a high solar and visible transmittance, hence the requirement of Tsol > 0.820 and
Tvis > 0.890. This ensures that laminates that are later created in Optics5 with this interlayer will almost
always have a lower solar and visible transmittance then the reference laminate.
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8.13.3. Constructing a Laminate in Optics5

8.13.3.1. Building a New Laminate

When Optics5 starts, you can start building a laminate immediately by switching to the ‘Laminate’ tab and
adding layers (see “8.13.3.3. Add Layers to a Laminate”).

Glazing System

Layer:

Fileniame | | |

Figure 8-127. Click on the Laminate tab to start constructing a laminate.

If you have created a laminate already, but want to start over with an empty laminate:

*  Make sure the ‘Laminate’ tab is selected

*  Choose menu option File|[New Laminate

*  You will be prompted to save the current laminate if one already exists
Note: if you created new layers and did not save the layers or did not save the laminate (which would save
any new layers), the new layers will be lost when you start a new laminate
8.13.3.2. Wavelength Sets

Use the NFRC default wavelength set, which is called “Optics5”. This setting is shown on startup of the
program, and also can be viewed (and changed if necessary) from the menu option Tools|Select Wavelength
Set.

8.13.3.3. Add Layers to a Laminate

You can add monolithic, coated, and interlayer type layers to a laminate. There are a number of ‘rules’ for
building laminates:

1. The first and last layer in a laminate must be a non-interlayer type (e.g. monolithic or coated)

2. You can place as many interlayers as you like adjacent to each other, but you must separate rigid
non-interlayers with at least one interlayer.

3. For NFRC certified simulations, you can NOT place a coating next to an interlayer.
If you break rule 1 or 2, the operation will be cancelled.

Use the “Add Interlayer’ tab above the database to add interlayers. To add other layers, use the ‘Add Glazing’
tab. Only those database records with enough data to be loaded into a laminate will be shown in these views
- if you want to see all records in the database, including those which cannot be used in laminates, use the
“View All' tab. If you try to load an invalid layer into a laminate from the ‘View All” view of the database, an
error message will be displayed.
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8.13.3.4. Add Glazings to a Laminate

You can add monolithic, coated, and interlayer type layers to a laminate as long as you follow the laminate-
building ‘rules’ (see “8.13.3.3. Add Layers to a Laminate” above).

To add layers from the current database to a laminate:

= Select the first available (unoccupied) layer in the laminate by clicking on its layer button - if you
select an occupied layer, it will be replaced (see “8.13.3.8. Replace a Layer in a Laminate”)

Click on the “Layer Glazing System Lz |
button”, in this case — e #1 | |
#1, of an unoccupied
layer

Filename

zolar, T

|

|
zolar, Af |
zolar, Rb |
|

|

|

photopic, T

phaotapic, Rf

photopic. Rb
EmitF |
EmitB |

Figure 8-128. Click on the #1 layer button to add the first glass layer.
= Select the “Add glazing’ tab in the database

Add Glazing l #dd Interlayer l Add Embedded Coating ] Edit Laminate ] Wigw Al l Schermatic ]

torolithic BROMIE_EDAT |Generic Bronze ... |6 mm 14 5.7404 | Generic 10 #
orolithic CLEAR_EDAT Generic Clear Gl...|E mm 1ig" 5715 |Generic 103 #
honolithic GRAY _3DAT Generic Grey Gl... |3 mm doukle - 178" 31242 | Generic 104 #
honolithic BROMZIE_S3.DAT |Generic Bronze ... |3 mm doukle - 178" 31242 | Generic 100 #

Figure 8-129. Select the glass layer from the Add Glazing tab.

= Double-click on the layer in the database
or

= Using the mouse, drag the layer from the database over the layer button where you want to add the
layer and release the mouse button
or

= Select the layer in the database, then choose the menu option Database|Add/Replace Layer
or

= Select the layer in the database, then right-click to display the pop-up menu then choose Add/Replace
Layer

If you are replacing a layer, a dialog box will appear to confirm that you want to replace the existing layer.

Note: Select a layer in the database by clicking on it with the mouse, or by browsing to it by pressing the up
and down arrow.
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8.13.3.5. Add Interlayers
To add an interlayer to a laminate:
= Select the first available (unoccupied) layer by clicking on a layer button
= Select the “Add Interlayer” tab
= Select the interlayer you want to add, and load it into the laminate (see “8.13.3.3. Add Layers to a

Laminate”)
Select the desired interlayer for the laminate
Click on the Add construction, double click the mouse, and that
Select the Layer Interlayer tab. interlayer will be added as the next layer in the
Button for the laminate

Interlayer l

Glazing System Laminate | ; | | add Glazing Add Interlayer ]Add Embedded Coating | Edit Liminate | Yiew all | Schematic
Layer: t | #2 | | Lamin. |
Filename |ELEAH | | |E:‘3|C|—a Froduct name Manufacturer Hominal imil)|Code Appearence M aterial Reference
solar. T Jogas | | [Wsa, Butacite® NCO10 |DuPort 15 Clear PYE 15PYEE DUP
solar. RF Jogzs | | M, Bitacte® MO0 |DuPart A Cleat PVE 30PYEE DUP
salar Bb o075 | | [, Butacite® MO0 |DuPort B0 Clear VB EOPYES DUF
photopic. T [0g33 | [ [Néa |Butacte® D837 OBI7E00 \ ] & ZIIRBLUE DUP
photopic, R |g.033 | | AR
photopic. Ab [n0g3 | [ [Nre Butacie | |
Emiff [gg40 | | [Nz |Butacte®0385... an[nsEss00  |Light Brown PYVE ERN_LITE DUP
ErmnitB |D_g4g | | M Butacite® 0362... 30103625800 Medium Browven  IPVB BRM MEDM.CUP
The selected Interlayer has been
added as then 2" layer in the
laminate construction
Glazing System  Laminate | | fdd Glazing  Add Interlaver | add Embedded Coating | Edit Laminate | view &l | Schematic |
Laver. _#1 | w2 | #3 || Lamin|
Filename |CLEAH |BLUGH | |Ea|'3|-a FProduct name M anufacturer Mominal (mil)| Code Appearence M aterial Reference
wlar. T 0834|0859 | [N Butacite®MCO10 |DuPart 15 Clear PVE 15PEE. DUP
sola. RE Jogzs  |ooon | [Nss Butacite® MCO10 |DuPart an Clear PVE 30PYEE DUP
solar. Ab {0075  [nooo | N/A [Butacte®NCOTO |DuPort B0 Clear Ve BOPVEE.DUP
photopic. T 0339|0834 | [W/a |Butscte® 0837 .. [DuPort a0[0Es7EOD  |Blue PVB &ZURBLLUE DUP
photopic, R |00z [oooo | Wia
phatopic. Rb [0083  [0.000 | [M/a~ [Butacte®0380... [DuPert 30|0360900  |Dark Brown ] BRM_DARK DUP
Emitt [0340 [0000 | [N/&  |Butecite®0365... |DuPont a0[03E5500  |Light Brown PYE ERN_LITE DUP
EmiB [ng4a0 [oooo | N/E Butacte® 0352... [DuPort 3010362800 Medium Browen  [PVE BRM MEDH DUR

Figure 8-130. Select the desired interlayer from the Add Interlayer tab for layer #2.

8.13.3.6. Flip Layers in a Laminate
To flip layers in a laminate:
= Select the layer to flip by clicking a layer button

= Choose the menu option Edit|Flip Layer
or

» Right-click on the layer button to display the pop-up menu and select Flip Layer
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= [f flipping the layer would place a coating adjacent to an interlayer, and this will break the laminate-
building rules (see “8.13.3.3. Add Layers to a Laminate”) and the laminate cannot be constructed for
NFRC certification.

Note: Check the schematic view and the layer spectral averages if you are not sure which way a layer is
oriented.

If any glass layers are flipped, make sure to add an “F” to the NFRC ID in the name of the final laminate.

8.13.3.7. View the Properties of a Laminate
To view the calculated spectral data, spectral averages and other properties of a laminate:
= Select the laminate by clicking on the ‘Lamin.” layer button

= The laminate is now the current layer, so its spectral data and spectral averages are displayed in the
lower part of the screen

Click on the Lamin. Button and Optics5 will calculate and display the calculated
properties of the laminate construction in the column below that button.

File Edit Database View Tools Graph Help

D& 9| d|3|2= 64 [Main petebasd 60y~

Glazing System  Laminate | - Add Glazing ] Add Interlayer | Add Embedded Coating | Edit Laminate | Yiew all  Schematic lWarnings!

Lager _# | w2 | #3 |(Eon] [ ousde e
Fiename |CLEAR |BLUGR |Optiwal

sl T [ng3d  [0.859  [0.904
solar. AF o075 [oooo  [o.031
solar. b [oo75  [o.000  [o.08n

2220
o o |
e =) =1
S| @)

phatopic. T fogag  |og24 [0912  |[o747
photepic. RE [nngz  foooo o
: | | |D s o 3.0 mrm 0.5 mrn 2.9 mrmn
photopie, Rb ooz o000 [0.085  |[;o7
Emit |og40 [0000 |o840  (foigen - =~ Coating / &ppiied Film
EmtB |ng40  oooo  [08d0  |[ogdn
(] CalcLamusr %! wis_nFrc_2003 B 160B version 14.3
Spectral Properties:
Filename |Calclam.ust CaleLam usr
solar, T |0.703
solar, Rf |0.066 Ll
solar, b |0.067 0.0 4
phatopic, T |0.747

0.60 4+
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I
When the Lamin. Button above is selected, the graph below
displays the properties of the entire laminate construction.

Figure 8-131. Click on the Lamin button to view the optical properties of the entire laminate structure.

= To view a schematic diagram of the laminate, select the ‘Schematic’ tab in the upper right part of the
screen
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= To view the spectral data in a table, choose menu option View|Spectral Data Grid.

= To view calculation warnings for the laminate data, select the “Warnings’ tab in the upper right part
of the screen

= To see more information about the laminate, choose menu option View|View Details

8.13.3.8. Replace a Layer in a Laminate

Replace a layer in a laminate in the same way as you would replace a layer in a glazing system - you must
respect the laminate-building rules (see “8.13.3.3. Add Layers to a Laminate”).

You cannot insert layers into a laminate - you must delete and add layers from the interior side of the
laminate to modify the structure.
8.13.3.9. Delete a Layer in a Laminate
You can only delete the last (interior side) layer in a laminate. To delete the last layer:
= Select the last layer by clicking the layer button

= Choose the menu option Edit|Delete Layer
or

= Right-click on the layer button to display the pop-up menu and select Delete Layer

8.13.3.10. Save a Laminate
To save a laminate to the user database:
= Select the laminate by clicking on the ‘Lamin.” layer button

= (lick the ‘Save’ button on the toolbar:
or

= Choose the menu option File|Save filename
or

» Right-click the layer button to display the pop-up menu and select Save filename

Note: To save the laminate under a different name, choose the menu item Save As...

8.13.3.11. Edit a Laminate
To edit a laminate saved in the user database:
* Make sure the ‘Laminate’ tab is selected above the layer buttons

= Select the ‘Edit Laminate’ tab in the upper right part of the screen
or

*  Choose the menu option File|Edit Laminate

* Load the laminate you wish to edit like you would add a layer into any layer position - the current
laminate will be cleared, and the saved laminate loaded.

Note: You cannot edit laminates in ‘Glazing’ mode, you must switch to ‘Laminate’ mode first. In order to use
the edited laminate in a glazing system, save the laminate to the user database, switch to ‘Glazing’ mode and
re-load the laminate layer into the glazing system from the user database.

Note: You cannot use a laminate as a component of another laminate
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8.13.3.12. Calculation Warnings for Laminates
The optical properties of most laminates without coatings can be calculated without generating warnings,
except that it is likely that some components will not have spectral data across the whole range of the selected
wavelength set (see “8.13.3.2. Wavelength Sets”), so the wavelength set will be truncated.
8.13.3.13. Viewing Calculation Warnings for Laminates
To view calculation warnings for a laminate:
= Select the laminate by clicking on the ‘Lamin.” layer button
= Select the “Warnings’ tab
The example below shows a warning message that says:

Results could not be calculated at all wavelengths in the selected wavelength set. Wavelength set
truncated to: 0.300 — 2.500 um

This message does not indicate a problem because the solar optical properties in WINDOW are calculated
between 0.300 and 2.500 um.

=

Ele Edit Database Yiew Tools Graph Help

D] 2| d|:3==| | [main Database 08y 7|

Glazing System Laminate | - | - | Add Glazing | Add Tnterlayer | Add Embedded Coating | Edit Laminate | View all | Schematic  Warnings! |
Layer: # | #2 | H3 |
. W, fum} [ WWarning Description
Filename |CLEAR [BLUGR [Optiw3 |[F02/BN
TN, T IU-?'I 5 ID.DSS ID.EBS w 102/Eluegreen. dup/aS1 1 ust - Laminate
SPR.T 10855 [139.845 [2512 I'I 59,164 LS Resulks could not be calculated at all wavelengths inthe selected wavelength set,
ToWwW. T [omaz [nezs  [oas? eEg Wavelength set truncated to; 0,300 - 2,500 P

EmitF [og40 [oooo  oedo  |[osan
Emté Jog40 Joooo joed0  |[oe40

g CalcLam usr | |I%= ws_mmc_znua|ﬁ IG0E ver3i0n14.5|

Figure 8-132. An example of a warning that is not relevant for the calculations WINDOW will be doing with the laminate.

8.13.3.14. Save the Laminate to a User Database to Import into WINDOWS5

User databases have the same format as the IGDB, but they are used to store data that the user has imported,
or generated with Optics5. It is not possible to add layers to the IGDB, so all new layers are saved to the user
database.

The default user database is ‘UserGlazing.mdb’ in the “\LBNL Shared” directory of your program
installation. You can specify the location of the user database - this allows you to use as many user databases
as you like (one at a time) with Optics5.

To create a new (empty) user database:

= (Click on the Database menu, and select the choice “Create new user database”.
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Wiew Tools Graph  Help

Find... Chrl+F

Create new user database

Wigw 4

Figure 8-133.Use the Database/Create new user database option to create a blank user database.

= The program will ask you for a database name and location. Name the database as appropriate and
put it in whatever directory is desired - the default directory for the default Optics User Database
(called UserGlazing.mdb) is the “c:\ Program Files\ LBNL\ LBNL Shared” directory, but any user
database can be put in any directory, as long as the path is specified (Tools menu,

Save new user database as...

Savein |29 LBNL Shared x| @& cf E3-

(E]160E Update-14-4,mdb
E1606 Update-14.3.mdb

D

MyRecent  |[C5)version 14.2 Final E160E Update-14.5.mdh
Documents oyt dion 14,3 Final [E160E Update.mdh
'_'hl_' () Wersion 14,3 For testing UserGIazing.mdb

() Wersion 14.4 for testing WS-IGDBH.SUpdate.mdb
Deskiop (L) Wwesion 14,5 For checking
. Copy of IGDE Update.mdb
‘—) Emptv UserGlazing.mdb
(2 Glazing-14.0.mdb
Glazing-14.2.mdb
(& clazing-14.3.mdb

5])3 (& clazing-14.4.mdb

(& clazing-14.5.mdb

ty Documents

iy Computer
Glazing.mdb
by Metworl File hame: |FlobinD piczD atabze.mdb j Save |
Places

Save a3 ype: |USBI databaze [“.mdh)

j Cancel

Figure 8-134.Specify the name of the new user database as well as the location where it will be stored.
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= Set the default user database to the newly created database from Tool/Options

e

i§§ File locations |

Databaze locations J Default folders | Other preferences |

Main database (IGDB] |C:\Program FilesiLERLALBRL Shared\l 0s0 ||
< i
User database Iﬂ_ Shared\HobinDpticsDatabaes.mdj soo |
4 »
Drefault 10 folder: o hbemp®, oo
‘ ab
Standards / bl sharedhStandards', ‘e |
‘Wavelengthsets folder: | 4 _pl

Ok | Cancel | Apply I

Figure 8-135.Define the location for the User Database from the Tool/Options menu, setting the “User database” field

You can save a layer to the user database if it has a different filename to any layer currently in the user
database or in the IGDB. If you save a layer that has components (such as a coated layer that has a substrate,
or a laminate which has component layers), the component layers will be saved to the user database at the
same time (unless they already exist in the IGDB or user database). This allows you to load and edit those
layers at a later time.

If you want to save an unmodified layer from the IGDB to the user database, you must change its filename
first.

To save a layer to the user database:
=  Select the layer or system to save by clicking on a layer button

= (lick the ‘Save’ button on the toolbar:
or

= Choose menu option File|Save filename
or

» Right-click to display the pop-up menu and select the option Save filename

= If the layer or system you saved had components, or if the save operation fails, you will be asked ‘Do
you want to view the details of the save operation?’. If you answer yes, you can view information
about components that were saved to the user database, and components that were not saved to the
user database along with an explanation of why some components were not saved.

Note: to change the filename and save in one operation, choose menu option Save As.. instead.

Note: You cannot save data for a layer with the same filename as another layer in the IGDB or your current
user database. If a conflict is detected, Optics will ask you to rename the layer before saving it, or cancel the
import. The most common reason a component is not saved is that its filename already exists in the IGDB or
user database. In this case Optics assumes that the component layer information is already available and
does not need to be saved again.
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Glazing Syskem Laminate| - I - I

Select the Lamin

<— putton to save the
Filename  [CLEAR_ |015_82) [Optivwd.l |[CalcLar entire laminate
sob. ™| [0t || [t | |l construction.

solar. A Joo7s  [o.000  Joos1  |[o.oss

solat. Ab Joors o000 oot ([ooss

photopic. T 0,833 [0.673  [0.91

Layer: #1 | #2 I #3

photopic, A [0z o000 Iﬁlﬁe Edit Database ‘iew Tools Graph  Helg Select the File /
. Mew Laminate Chrl-+M
phatopic, Rb ID.DBB ID_DDD Ig_gg Save As menu
. Edit Laminate b0 option
EmitF [0540 o000 [o.E4
EmitB [pgan |ooon [ogod — Save CalcLam.usr Chrl+s
CalcLarn.usr fs. .,
Export CalcLam.usr Text File, .. Zhrl+E
Export CalcLam.ust Radiance File. ..
Expart CalcLam.ust Warnings Fi... optics5
Trnport Text File(s), .. crel+1| Mew Filename [leave extension blank to use default
extension):
Prink Screen Chrl+R Cancel |
Exit
Type the desired name for the new / [102ancevafquamarine/3811. usr
laminate. Optics5 will automatically add the

“.usr” extension

This new record will be automatically added
to the Optics User Database set in
Tools/Options

Figure 8-136. Save the final laminate using the naming convention of<glass layer ID>/<interlayer name/><glass layer ID>.
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[ Layer _# #2 #3
Filename [CLEAR [BLUGR [Optin3l
TW.T [a75 |03 [oees
SPF.T [1oess [12986 [2512
TOW.T [Dg42 |06z [0sor

_J 102/Bluegreen.dupagt 1 usr :

File Edit Datsbase ‘jew Tools Graph Help

D)l 2| d|5)m=a8] [eromse <]
Glazing System Laminate: o |

Select User Database from the
pulldown list to see the records in
the User Database.

The laminate construction (called in this case
ClearLaminate.usr) as well as the Interlayer used in
the laminate is saved in the User Database. The
glass layers on either side of the Interlayer are not
saved in the User Database because they are
found in the IGDB

| Add Glazing | Add Interlayer | Add Embedded Coating | Edit Laminate MSEWI warnings! |

T Tupe / FileName Prodfatame /  |Nodfinal (m...|Nominal(in) |Thickness | Manufacturer |NFRC_ID Acceptance | Appearance
= Irteriayer

1S58 [intertayer  [BLUGREEM.usr T |eutaciteg2d7r . [ [30 mi | o7eseooz]opticss  [30000 [ [

e =] Laminate

[ [Laminste  [1020EIuegreen. cupimat 1 usr \K [puses [hia [ 676 User [300m [ [

—

—

e

0840 |4 |

= s Were_2003 | B RobinOpticsDatabase mab

Spectral Properties:

Filename |102/Bluegre 102/Bluegreen.dup/3811 usr
TUW. T |0.030
SPF.T [159.164 Lo
Tows, T |0.553 o0
,— 060
] 0.40
EmiF [0.840
EmitB [0.840 2]
0.00 — / i
0.00 2580
Wavelength {microns)
Transmission — Reflectance front ~— Reflectance back
The name of the User Database is
displayed on this button
Figure 8-137.Select the User Database to see the constructed laminates (and the associated interlayers)
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8.13.3.15. Importing the Laminate into WINDOW from the Optics5 User Database

In WINDOW, in File/Preferences, go to the Optical Data tab, and set the second option, Optics5 User
Database, to your Optics5 user database (which by default is called UserGlazing.mdb, but it can have any
name with the "mdb" extension) -- you can browse to the file with the browse button (its default location is in
Program Files\ LBNL\ LBNL Shared directory).

B x|
Dptionsl Thermal Ealcsl Optical Calzs  Optical Data |
— Use the following database for optical data:

" |GDE or IGDE Update
IC:\Program Filez\LBHLYLBMNL SharediGlazing. mdb Bmwsel

& Optics 5 User database
IC:'\F'mglam FilessLBHLSLBMNL SharediserGlazing. Erowsel

 Standards File
IC:'\F'mglam FilessLBHLALBML shared\Standardzhw Erowsel

Ok | Cancel | Lpply | Help |

Figure 8-138. Using the File/Preferences menu, click on the radio button for the “Optics 5 User database”
and use the Browse button to specify the file with the full directory path.

In WINDOWS, go to the Glass Library List View, click on the Import button, select "IGDB or Optics User
Database" as the format, and click OK.

meort x|

Farrnat IGDE or Optics

W Awoid creating duplicate records in export database by searching

for identical recards
Ok, I Cancel |

Figure 8-139. Import the data from the Optics User Database.

The program will open the user database set in the File/Preferences dialog box (the name will be displayed at
the top of the dialog box) and you will see the glass layers that can be imported in to the existing library.
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ogram Files'LBNL',

Select I Caniel | Select Alll Clear selactlonl Find IID 'I'I records found.

X

MFRC_ID

FileM arne

Productiame

I anufacturer Acceptance

Thickness

ef

ch

Appearance

Conductivity

Database Vergion

' dm-K

Figure 8-140. You will see all the entries in the specified user database.

You can select the records you want to import (use Shift Click to select contiguous records, Ctl Click to select
multiple non-contiguous records, or Select All to select all records). Then click the Select button, which will
import the selected records into the Glass Library.

i window Library (C:\Program Files',LBNL} WINDDW63'w6.mdh) =10l x|
File Edit Lbraries Record Tools Wiew Help
DeHli:=R|S[E: ««r n|Baen; O#% 7 [%[2 W
. . Glass Library [C:\Program Files\LBMLYWINDOWE3\wE. mdb] =
Detailed Yiew
Calz | ID Marne Producti arme: Manufacturer Source Color| Thickness | Tsol | Rsoll | Rsol2| Tvis | Rvisl| Rvis2| Tir | emis] | emis? —
Hew I mm
B | 14701 Eurofloatd EGS Eyrﬂflnat A Eurnglafﬁth IGDE v17.4 3800 0850 0.07F 0.077 0.904 0.083 0.083 0.000 0.840 0840
14145 SS5TSTMeutraB0EFE.GTS Silverstar Sunstop T Glas Troech AG IGDE «17.4 F800 0455 0152 0090 0506 0153 0122 0000 0756 0840
14700 Eurofloat3EGS Eurofioat 3mm Euraglas GrbH 1GDE v17.4 2800 0865 0073 0079 0907 0083 0083 0.000 0840 040
e 14701 Eurofloatd.EGS Eurofloat 4mm Euroglas GmbH 1GDE w17.4 3800 0850 0077 0077 0.904 0083 0083 0.000 0840 0840
o= 14702 Eurofioat LEGS Eurofioat 10mm Euroglas GmbH 1GDB v17.4 9800 0764 0071 0071 0,886 0.081 0.0%1 0.000 0840 0240
I— 14706 EurowhiteS EGS Eurowhite Smm Euroglas GmbH 1GDE w17.4 4800 0895 0.083 0.033 0.910 0.087 0.087 0.000 0840 0.840
14707 Eurowhite8 EGS Evurowite Brom Euroglas GmbH 1GDB v17.4 7800 0834 0.082 0.082 0908 0.087 0.087 0.000 0.840 0840
4|Adva”°5d" 14708 Eurowhite EGS Eurowhite mm Euroglas GmbH 1GDE w174 5500 0891 0083 0083 0.903 0087 0087 0.000 0840 0840
3525 records found 14709 Eurofloatb.EGS Eurofioat Bmm Euroglas GmbH 1GDB v17.4 5800 0520 0.075 0.075 0898 0.082 0.082 0.000 0.840 0840
e | 14710 EurofloatS.EGS Eurofloat Smm Euroglas GmbH 1GDE w17.4 4800 0835 0076 0.075 0.901 0.083 0.083 0.000 0840 0.840
14711 EurofloatB EGS Eurofioat Bmm Euroglas GmbH 1GDB v17.4 7800 0791 0073 0073 0.892 0.082 0.082 0.000 0840 0840 | _|
—IEEW” 14712 Eurowhite12EGS Eurowhite 12mm Euroglas GmbH 1GDE w174 11800 0853 0081 0031 0905 009 0.0% 0000 0840 0840
Report | 14713 Eurowhite10.EGS Evurowhite 10mm Euroglas GmbH 1GDB v17.4 9800 0876 0.082 0.082 0.905 0.086 0.085 0.000 0.840 0840
Bt | 30009 1024/ ancevadquamanine/381 1. usr User IGDE User vl E374 0737 0069 009 0787 0.074 0074 0000 0840 0840
I NFRConly |4 A | _’|j =

For Help, press F1

Modet WFRC ST | oM 4

The laminate has now been imported from the
Optics5 user database to the WINDOW Glass
Library. It can now be used in the Glazing System
Library to create a glazing system.

Figure 8-141. The laminate has now been added to the WINDOW Glass Library.
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8.14. Creating an Applied Film Layer in Optics for NFRC Certification

8.14.1. Overview

Glazing layers with applied films can be constructed using Optics5 for NFRC certified simulations using the
following criteria:

The substrate for the applied film cannot have embedded coatings, where embedded coatings are
defined as a coating on a substrate that touches the applied film.

Only NFRC glass layers with the NFRC approval indicator “#” can be used as the substrate for
applied film layers

The glass layers used as the substrate for the applied film can be tinted or coated as long as the
coatings do not face the applied film

Only the layers of the Type “Applied Films” in Optics5 that have a “#” on them and are also on the
“Approved Applied Films List” (updated by LBNL with every IGDB release and available on the
WINDOW Knowledge Base website) can be used. This means that the data for those applied films
was submitted to the IGDB using the criteria specified in Section 1.2 of this document, and that the
Applied Film manufacturers are participating in the NFRC rating program.

For NFRC verification of the laminate construction submitted by simulators:

Glass Layers with an applied film constructed by simulators in Optics5 will not have a # next to them
when imported into WINDOW 5. The simulator shall specify in simulation reports the NFRC ID’s of
the applied film and the substrate, which shall all meet the # criteria, such as:

2802 / 5038

The simulator shall provide the properties for the applied film layer, including solar transmittance
(solar, T), visible transmittance (photopic, T), solar reflectance front (solar, Rf), solar reflectance back
(solar, Rb), visible reflectance front (photopic, Rf), visible reflectance back (photopic, Rb), Emissivity
front (EmitF), Emissivity back (EmitB). These values are reported on the Optics screen when the
laminate is calculated, and also in the WINDOWS Detailed Report from the Glazing System Library.
This requirement can be met by submitting the Optics5 User Database containing the applied film
glass layers with the certification documentation.

An IA (or anyone else wanting to check the results) can open the Optics5 User Database to verify the
film and substrates used, as well as recreate the applied film layer from the specified film and
substrate to verify the calculated values
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8.14.2. Film Data

There are two types of films in Optics 5; the difference between them is how they were measured for
submittal to the International Glazing Database:

= Films: These films were measured without a substrate and may appear in and be inputs to Optics5
calculations. However, the IGDB submittal process no longer accepts this type of submittal, and they
cannot be used for the NFRC Applied Film procedure. Data in this category can be resubmitted to
the IGDB, measured as an applied film with a substrate, and thus be added to the Applied Film
category.

= Applied Films: These films are measured with a substrate. For the purposes of the NFRC Applied
Film procedure, the only films that can be used are those that were measured with a clear substrate,
the substrate having the properties of Tsol > 0.820 and Tvis > 0.890

Opticsb can accurately calculate the optical properties of applied films on glass layers as long as the applied
films were measured following the guidelines listed below (and only applied films submitted with these
characteristics will be included in the “Approved Applied Films” list for use in NFRC certified product
calculations):

8.14.2.1. IGDB Submittal for Applied Films

As discussed in the LBNL document which contains guidelines for submitting data to the IGDB (International
Glazing Database: Data File Format, Version 1.4, April 2003), “an applied film glazing is an adhesive backed film
applied to a Monolithic substrate.” If the measured data submitted to the IGDB includes the substrate
information, Optics5 can apply the film to another substrate.

This means that in order for an applied film to be added to the Optics5 “ Applied Film” type, and therefore
used in making applied film glass layers in Optics5, the spectral data for the “reference” substrate to which
that applied film was attached, is submitted to the IGDB as follows:

= Applied films are measured with transparent glass with a solar transmittance greater than 0.820 (Tsol
> 0.820) and a visible transmittance greater than 0.890 (Tvis > 0.890). Glass that meets this criteria
includes 3mm clear glass, 3 mm low-iron glass, 6 mm low-iron glass. This ensures that an applied
film layer in Optics5 will always have a similar or lower transmittance than the reference substrate
which determines the applied film properties

= Substrate layers (the base glass to which the applied films are applied) are measured separately,
without the applied films attached, and submitted to the IGDB. This is the responsibility of the
manufacturer submitting data to the IGDB, as discussed below.

The applied film manufacturer can submit to the IGDB two spectral data files, single 3 mm clear with the
applied film on a clear substrate and the clear substrate by itself. With this data in the IGDB, simulators, using
this Applied Film Procedure, can then create the other two cases, the single 6 mm clear with the film, and the
single 6 mm gray with the film, to do the SHGC and VT calculations.
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This will allow a film manufacturer to submit to the IGDB several different films with the same clear
substrate, if they are all measured on the same clear 3 mm substrate (from the same glass batch). For example,
if a film manufacturer wanted to submit data for 20 different applied films, they would submit one spectral
data file for the substrate of all 20 measurements (assuming the substrates for each film all came from the
same glass batch), and 20 spectral data files, one for each film on the substrate, resulting in 21 files submitted.

Reference Hm |
substrate > Applied
layers > <« Film
Applied film + Optics5
algorithms
Spectral data is Spectral data is With these two sets of data, That applied film
measured for a measured for the Optics5 can “back out” the then appears as
construction made up clear glass used optical properties of the arecord in the
of the applied film as the substrate applied film. “Applied Film”
glued to clear glass layer in the type in Optics5,
(the substrate layer) previous applied and can be used
film as an applied
measurement film on other
substrates in
Optics5

Each of the 20 spectral data files for the films applied to the substrate would reference the substrate spectral
data file.

Additionally, the glass manufacturer will not have to submit spectral data for the applied films attached to 6
mm clear or 6 mm gray cases, as they can be simulated in Optics5 from the applied film on the 3 mm clear
substrate.

8.14.3. Using this Procedure for NFRC 200:

NFRC 200 specifies a procedure for calculating SHGC and VT for attachments, which applies to “Applied
Films”. This procedure specifies that reference glazing systems shall be calculated “with and without the film
installed” from the following glass layers.

= Single 3 mm clear
= Single 6 mm clear
= Single 6 mm gray

The first case, “Single 3 mm clear” is what the applied film manufacturers submit to the IGDB and will be in
that database. The other two cases, “Single 6 mm clear” and “Single 6 mm gray” can now be calculated with
Opticsb.

8.14.4. Creating a Layer with an Applied Film in Optics5

8.14.4.1. Adding an Applied Film to an Uncoated Layer
You can apply a film to a monolithic layer in Optics5 to create a new applied film layer.

To apply a film to a monolithic layer follow the steps below:
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= Click on the Glazing System tab

= Add the desired layer to a layer column under the Glazing System tab

=  Select the monolithic layer by clicking on the desired layer number button

* Add an Applied Film to the selected glazing layer in one of the following ways:
= Choose the menu option Edit| Change/Add Film

Delete Laver
Flip Laver

Change Thickness
Change Substrate
Add Coating

Figure 8-142. Select a monolithic glass layer, click on the Layer button,
and select the Edit/Add Filin menu choice

OR
= Right click on the selected glazing layer button and select the choice “Add Film”

= The Change Glazing dialog box will appear. The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “ Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “ Approved Applied Films” list.

=  The new film will be added to the side you select in the “Apply Film to” section of the dialog box:
* You will be prompted to enter a new name for the glazing

= If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).
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Figure 8-143. Select a monolithic glass layer, click on the Layer button, and select the Edit/Add Film menu choice
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Figure 8-144. Choose the film to apply
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Figure 8-145. Apply the film to the substrate
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The dialog appears saying a new name must be
applied to the new glazing (glass layer) ,l

OpticsS
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Figure 8-146. Give the new applied film layer a name and a new NFRC ID number if needed to ensure uniqueness.
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8.14.4.2. Adding an Applied Film to a Coated Layer

You can apply a film to the uncoated side of a coated glazing, creating a double-coated layer with the coating
on one side and the film on the other.

To apply a film to a coated layer:
= Click on the Glazing System tab
* Add the desired layer to a layer column under the Glazing System tab
= Select the coated layer by clicking on the desired layer number button
= Choose the menu option Edit | Change/Add Film
= OR
= Right click on the selected glazing layer button and select the choice “Add Film”

= The Change Glazing dialog box will appear. The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “ Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “ Approved Applied Films” list.

=  The new film will be applied to the uncoated side of the glazing to create a double-coated layer with
the film on one side and the coating on the other - this is indicated in the “Apply Film to” section of
the dialog box.

*  You will be prompted to enter a new name for the glazing. Use the naming convention specified in
the beginning of this document, i.e., NFRC IDs for both the glazing layer and the applied film.

= If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).

8.14.4.3. Adding an Applied Film to a Laminate
In the same manner as adding an applied film to either a coated or an uncoated layer, a film can be applied to
a laminate. This laminate can already exist in the IGDB or can be a laminate constructed using the NFRC
Laminate Procedure. The laminate is treated as a glass layer in the Glazing System tab, and the applied film is
then added to that layer.
8.14.4.4. Change a Film
To change the film applied to an applied film layer:

*  Select the applied film layer by clicking on the appropriate layer button

= Choose the menu option Edit| Change/Add Film

* The Change Glazing dialog box will appear The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “Approved Applied Films” list.

* The new film will replace the current film - this is indicated in the “Apply Film to” section of the
dialog box

*  You will be prompted to enter a new name for the glazing. Use the naming convention specified in
the beginning of this document, i.e., NFRC IDs for both the glazing layer and the applied film.

* If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).
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8.14.4.5. Saving Layers to the User Database

You can save a glazing layer with an applied film to the user database if it has a different filename from any
layer currently in the user database or in the IGDB. If you save a layer that has components (such as a glazing
layer that has an applied film), the component layers will be saved to the user database at the same time
(unless they already exist in the IGDB or user database). This allows you to load and edit those layers at a
later time.

To save a layer to the user database:

=  Select the layer or system to save by clicking on a layer button

= (lick the ‘Save’ button on the toolbar:
or
Choose menu option File | Save filename
or
Right-click to display the pop-up menu and select the option Save filename

= If the layer or system you saved had components, or if the save operation fails, you will be asked ‘Do
you want to view the details of the save operation?’. If you answer yes, you can view information
about components that were saved to the user database, and components that were not saved to the
user database along with an explanation of why some components were not saved.

Note: to change the filename and save in one operation, choose menu option Save As.. instead.

Note: You cannot save data for a layer with the same filename as another layer in the IGDB or your current
user database. If a conflict is detected, Optics will ask you to rename the layer before saving it, or cancel the
import. The most common reason a component is not saved is that its filename already exists in the IGDB or
user database. In this case Optics assumes that the component layer information is already available and does
not need to be saved again.

8.14.4.6. Renaming a Layer
To rename a layer with an applied film:
= Select the layer you want to rename by clicking on a layer button.

= Choose menu option Edit | Rename filename
or
Right-click on the layer button to display the pop-up menu, and select item Rename filename

=  Enter a new filename and click ‘OK’

If you want to save the layer under the new name, save it to the user database (see “Saving Layers to the User
Database”). You could also achieve the same result by using the File | Save As... menu option to rename and
save the layer in one operation.
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8.15. Framed Intermediate Pane

8.15.1. Overview
For a product that has an intermediate pane with it's own frame, the modeling steps are as follows:
In WINDOW:
=  Create the glazing system, including the intermediate pane.
In THERM:

= Model the head, sill and jamb sections including the intermediate pane and frame, using the glazing
system created in WINDOW. Model caming, if applicable, as shown in the Dividers section (8.3.4) of
this manual

In WINDOW:
= Import the THERM cross sections into the Frame (and Divider if modeling caming) Libraries.

* Model the whole product using the Glazing System, Frame and Divider components.

 evwwww
777

Figure 8-147. An example of a framed intermediate pane. Section A is modeled for the Sill/Jamb, Section B is modeled for the Head,
and Section C is modeled as a Divider.
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8.15.2. THERM Modeling Details
The THERM modeling is relatively straightforward, with a few details to be aware of shown below.

The head and sill are modeled normally, except that the extra frame for the intermediate pane is also
modeled. The sightline will remain defined as the highest interior point on the window/door frame.

Example Sill

Intermediate pane

Frame for
intermediate pane

Link spacer cavity to
glazing system cavity
above, if appropriate

Figure 8-148. Example sill with framed intermediate pane
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8. SPECIAL CASES

8.15. Framed Intermediate Pane

Example Head

Link spacer cavity
to glazing system
cavity above, if
appropriate

Figure 8-149. Example head with framed intermediate pane

Example Caming / Divider

Caming, if it exists, is modeled as a Divider.

Figure 8-150. Example caming with framed intermediate pane

Link polygon
to glazing
system cavity
above
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