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8. SPECIAL CASES 8.13. Creating a Laminate in Optics for NFRC

Select the Lamin
<— Dputton to save the
entire laminate
construction.
Select the File /
Save As menu
/ option
Type the desired name for the new
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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8.13. Creating a Laminate in Optics for NFRC 8. SPECIAL CASES

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

Select User Database from the
pulldown list to see the records in
the User Database.

File Edit Datsbase ‘“jew Tools Graph Help

0Ol= T | |21 7= @4 |User Database -
Glazing System  Laminate | o | | Add Glazing | Add Interlayer | Add Embedded Coating | Edit Laminate: MSEWI warnings! |
Lager: 1 #2 13
o 1| & ||
Filename [CLEAR [BLUGR [OptinGl - ° 7
UV, T 1715 TS 63 Tupe FileName Prp#flctName Hpffiinal (m... Hominal (in) |Thickness Manufacturer |NFRC_ID Acceptance |Appearance
SPET [10.885 [139.846 (2512

TOW.T Jogs2 |0626 0897

=] Irteriayer

[intertayer  [BLUGREEM.usr
=] Laminate

|Laminaie |1021El\uegreen.dup1981 1.usr ‘x

[Eutaciteg277 .. [ia [30 mi | o7eseonz]opticss  [30000 [ [

[paes [huia, [ 576 User [300m1 [

EmitB [0g40 [0000 [0840 | —

(] 102/Blusgresn dupiae! 1 usr B s _ere_2003 | B RobinopticsDatabase mb

=
@
=
=1

Spectral Properties:
Filename |102/Bluegre 102/Bluegreen.dup/3811 usr

TV, T [0.030
SPF.T [1599.164 Loo

Tow, T |0.563 a0

0.ED

il

EmitF |0.840

Emiths 0,840 0:20 7

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. SPECIAL CASES 8.13. Creating a Laminate in Optics for NFRC

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
Program Files\LBNL\ LBNL Shared directory).

Dptionsl Thermal Ealcsl Optical Calzs  Optical Data |

— Uze the following databasze for optical data;
™ IGDE or IGDE Update
IC:'\F'mglam Filez'LBHLYLBMNL SharediGlazing. mdb Bmwsel

& Optics 5 User database
IC:\F‘IDglam FileshLEMLA\LEML Sharedi zerGlazing. Bmwsel

r— Standards File
IC:\F‘IDglam FileshLBMLALBML shared\Standardshia Bmwsel

(its default location is in

x|

0K | Cancel | Apply |

Help

Figqure 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.

mmport x|

Formnat IGDEB or Dptics User Database

W Avoid creating duplicate records in export database by searching
for identical records

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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8.13. Creating a Laminate in Optics for NFRC 8. SPECIAL CASES

Program Files', LENL" Dpti hb3. x|
Select I Cancel | Select Alll Clear selaclinnl Find ID VIT records found.
MFRC_ID FileM ame ProductMame Manufacturer Acceptance | Thickness ef eb Appearance Conductivity |Database Yersion

mrn WK

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.

Window Library (| il ;IEIEI
File Edit Lbraries Record Tools View Help
D EaE[E: «4» v Bfaen: O0#7 (%[22
. Glass Library [C:\Program Files\LBMLYWINDOWE3\wE. mdb] =
Detailed Yiew
Lalz | ID Narne ProductN ame: Manufacturer Source  |Mode Color| Thickress | Tsol | Rsoll| Rsol2| Tvis | Avis] | Avis2| Tir | emis? | emis2 —
New I mrn
= | 14701 Eurofloatd EGS Eurofloat mm Euroglas GmbH 1GDB v17.4 3800 0850 0.07F 0077 0.904 0.083 0.083 0.000 0.840 0840
=2t 14145 SSTSTMeutraB0EFE.GTS Silverstar Sunstop T Glas Trosch AG [GDE w17.4 800 0455 0158 0090 0506 0153 0122 0000 0756 05840
14700 Eurofloat3EGS Eurofioat 3mm Euraglas GmbH 1GDE v17.4 2800 0865 0073 0079 0.907 0083 0083 0.000 0840 0340
“Fd—— 14701 Eurofloatd.EGS Eurofloat 4mm Euroglas GmbH 1GDE «17.4 3800 0850 0.077 0077 0.904 0.083 0.083 0.000 0840 0840
||D - 14702 Eurcfloat1DEGS Eurofloat 10mm Euroglas GmbH 1GDB v17.4 9800 0764 0.071 0071 0885 0.091 0.0%1 0.000 0.840 0840
l— 14706 EurowhiteS EGS Eurowhite Smm Euroglas GmbH 1GDE «17.4 4800 0895 0.083 0.033 0.910 0.087 0.087 0.000 0840 0.840
14707 Eurowhite8.EGS Eurowite Brm Euroglas GmbH 1GDB v17.4 7800 0834 0082 0082 0908 0.087 0.087 0.000 0.840 0840
4”‘“‘3”“‘1' 14708 Ewowhites EGS Eurowhite fmm Euroglas GmbH 1GDE v17.4 5500 0891 0083 0083 0903 0087 0087 0.000 0840 0340
3525 records found 14709 Eurofloatb.EGS Eurofloat Bmm Euroglas GmbH 1GDB v17.4 5800 0820 0.075 0075 0898 0.082 0.082 0.000 0.840 0840
[ | 14710 EurofloatS.EGS Eurofloat Smm Euroglas GmbH 1GDE «17.4 4800 0835 0076 0076 0.901 0.083 0.083 0.000 0840 0.840
= 14711 Eurofloat8 EGS Eurofloat Bmm Euroglas GmbH 1GDB v17.4 7800 0791 0073 0073 0.892 0.082 0082 0.000 0840 0840 | |
—IEEWt 14712 Euowhite12EGS Eurowhite 12mm Euroglas GmbH 1GDE v17.4 11800 0853 0081 0031 0905 0096 0.0S 0000 0840 0840
BReport | 14713 Eurowhite10EGS Eurowhite 10mm Euroglas GmbH 1GDB v17.4 9800 0876 0.082 0082 0.905 0.086 0.085 0.000 0.840 0840
Print | 30009 102/ ancevaquamarine/S811.ust User IGDE User vl 6374 0737 0069 0063 0787 0.074 0.074 0.000 0840 0840
A z
[~ WFRCony | | Mol
For Help, press F1 Mode: NFRC E ML &

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. SPECIAL CASES 8.14. Creating an Applied Film Layer in Optics for NFRC Certification

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 Opticsb 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. Creating an Applied Film Layer in Optics for NFRC Certification 8. SPECIAL CASES

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

Optics5 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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8. SPECIAL CASES 8.14. Creating an Applied Film Layer in Optics for NFRC Certification

This will allow a film manufacturer to submit to the IGDB several different films with the same clear
substrate, if they are all measured on the same clear 3 mm substrate (from the same glass batch). For example,
if a film manufacturer wanted to submit data for 20 different applied films, they would submit one spectral
data file for the substrate of all 20 measurements (assuming the substrates for each film all came from the
same glass batch), and 20 spectral data files, one for each film on the substrate, resulting in 21 files submitted.

Reference Hn |
substrate o Applied
layers o <« Film
Applied film + 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
Optics5.

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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8.14. Creating an Applied Film Layer in Optics for NFRC Certification 8. SPECIAL CASES

= Click on the Glazing System tab
* Add the desired layer to a layer column under the Glazing System tab
= Select the monolithic layer by clicking on the desired layer number button
= Add an Applied Film to the selected glazing layer in one of the following ways:
= Choose the menu option Edit| Change/Add Film
-

Delete Laver
Flip Layer

Change Thickness
Change substrate
Add Coating

Figure 8-142. Select a monolithic glass layer, click on the Layer button,
and select the Edit/Add Film menu choice

OR
* Right click on the selected glazing layer button and select the choice “Add Film”

* The Change Glazing dialog box will appear. The film name box is highlighted in blue - click on it to
select an applied film from the database (you must select an “ Applied Film” layer , not a “Film”
layer). You must choose a film that is on the “ Approved Applied Films” list.

*  The new film will be added to the side you select in the “Apply Film to” section of the dialog box:
*  You will be prompted to enter a new name for the glazing

= If you want to keep the new layer, save it to the user database (see “Saving Layers to the User
Database”).
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8. SPECIAL CASES

8.14. Creating an Applied Film Layer in Optics for NFRC Certification

i@ Optics
File Edit Database Wiew Tools Graph Help

=10l

D|D”|g ‘?|_;||.,§1|ﬁ|m| IMainDatabase(IGDB) vl

Glazing System |Laminate | 4 | - |

| Add Glazing | Ecit Glazing System | view al | Schemtic |

Layer: #1 | #2 | #3 | System |
Filename GlzGys.

solar, T M
solar, Rf M
zolar, Rb M
photopic, T M
photopic, Rf M
photopic, Rb M
EmitF N7
EmitB N7

() clr80e  |£] Float Glass | ws_rrc_2003 B 1008 version 150

Type /
Sl

Mominal (mm) ¢

FileName » ProductName Mominal (m... |Mominal {in) | Thickness Manufacturer |HFRC_ID

+l4 mm JJ

+l5 mm
=l mm

| +|DuPort

;lGxIeneraI Electric Comparry -
J 3|

Spectral Properties: \
Filename [CLR-6.CIG Step 1.
solar, T [0.788 Select the monolithic layer that
solar, R [0.071 Lo you want to add the applied film
salar, R [0.071 080 to, and double click on it
photopic, T |0.830 060 +
phatapic, Rf |0.021 040 4
phatopic, Rb |0.081 i AL
Emi [0840 ol /\ e
Emit |0.840 0.00 1250 25,00
Wavelength (microns)
Transmizsion — Refectance front Reflectance back ﬁ
-lolx]

File Edit Database Wew Tools Graph Help

D|D”|g ‘?|_;||.,§1|ﬁ|ﬂ| IMainDatabase(IGDB) vl

Glazing System |Laminat8[ A | > | Add Glazing | Edit Glazing System | view &l SchematiC|
Layer: . Sustem | <~ Dutside Inzide -»
Filename  [CLR-A. GlzSys.
solar. T fo7es [\ 0.756
solar, B [o,071 \ 0.071
solar. b [0.071 \ 0.071
photopic. T [0/30 \ 0.830
phatapic. R [i 0g1 0.0
. 5.7 mm
photopic, Rb [0/081 \ 0.081
EmitF |7 840 )
mite [0 540 0.840 ' i f
Ele Edit Database Wiew Tools Graph Help
[] cLrReCG | Flost Glass | WS_NFRC_2003|ﬁ IGDB version 15.0 | —
Spectral Properties: \ glglgl ? ‘J g ﬁ L] IMaln Database
Filename [CLR-6.CIG Step 2: ' _ B Glazing System |Laminatel | |
solar, T [0.785 The selected layer will appear in the ————
solar, Bt [0.071 #1 column of the Glazing System Loyer e #0| 2 | i || System|
0.071 sy i
solar.,F!b Step 3: ame IELH-B. I I GlzSps.
photopic, T [0.830 050 €p o solar. T/ [0786 | |
phatapic, Rf |0.081 Edit Database Wiew Tools d Click on the #1 column Whel’V solar, R . —
-l | the substrate was added R Joom | | 0.071
EmitF [0.840 Flip Layer L solar. Bb | Jo.071 || | 0.071
Emitg [0.840 o photopic. T [n.830 | | 0.890
Change Thickness ’ hatopic, B
Chiangs Subsirats Wavelength (microns) phoot:l:iﬂcCJHb ID-D81 I I ID.EIS'I
Add Coating - photopi=. ) ID-D81 I I ID.EIS'I
add Film ‘\ Transmission — Reflectance frant Reflactar ErnitF IDS4D I I |084D
EmiE [0840 | | |[ET]
Renames BLEGRMN10.LOF .
Change Details ~Step 4:
Select the Add Film choice from the Edit
Glazing System Gap Width Menu OR right click on the Layer button

to see the menu to add the film

Figure 8-143. Select a monolithic glass layer, click on the Layer button, and select the Edit/Add Film menu choice
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8.14. Creating an Applied Film Layer in Optics for NFRC Certification

8. SPECIAL CASES

Change Glazing

— Exizting Glazing
Filename:

Froduct Mame:
Appearance:
MFRC ID:
Glazing Type:

b4 sterial:

[CLEaR_aDAT
[Cex
[z
[Glass

— Mew Glazing
Filenarne:
Product Marme:
Appearance:
WFRLC ID:
Glazing Type:

b aberial:

[Lear_apar
[Cea
[z
Glass

Click on the

highlighted Film
Name box, which will
open the Select new

Substrate Filename: M Substrate Filename:  [pya,

Filrn M anne: i, Filrn M arne: i, < 5 . N
. ; | film or applied film
Thickness [mm; |3.|348 Thickness [mm: |3.U48 dialog box
Manufacturer: IGenelic tanufacturer: IGeneric
S poi i Make sure to specify
fim appiied fo: PR i fo- the side of the
Frant of Glazing [Exteriar] - Frant of Glazing [E xterior] 8 glazing to apply the
Back of Glazing [Interiar] i Back of Glazing [Interiar] o film to. either Front
Replace existing film r or Back
Create glazing with bwo films r
Ok | LCancel |
) 4

if@ Select new film or applied film _ Ol x|

Only select films from Type =
Applied Films

|Main Database IGDB) x|

Click on the + to expand the list.
Only select Applied Films that
are on the Approved Applied
Film List

hanutact

or applied B ]
Main Database (GDE) x|
-
Type /
Manufacturer »
Type s Filerame ¢ rocuctMame Mominal {mm) |Mominal (iny | Thickness Manufacturer |[NFRC_ID Acceptance
Applied Film - [SLGYCLO3 SWT [Solis® Select Gr... [MIA Pi, 33274 (Southeeeall ... 1545
Applied Fim SLGYCLDB.SW’T/ Solis® Select Gr... |MWi& [, 5.715 | Southwvall ... (1549
Applied Film - |Yk40.5wt / W-Hool® 40 [, [, 3.0584 |Southweeall . [1561 #
Applied Fil YVETO 3wt [, [, #
#
Applied Fim WIP by Y-KoolE #
+|Film |
-
0 oI
W75 st
; — —] —]
0.8 I P FW. WLV VA VAN W .
ne o S T i ) -
04 1 | Transmission
iy = Reflectamce front
02 e —
. F—T ' i e = d t Refectance back
1} 25
i awelength (microns)

Ok LCancel

Figure 8-144. Choose the film to apply
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8. SPECIAL CASES

8.14. Creating an Applied Film Layer in Optics for NFRC Certification

i@ Select new film or applied film O] =l
Main Database (IGDE) x|
s
Type #
b Manufacturer »
Type » FileMame ProductiMame Maminal (mm) |Mominal (in) | Thickness Manufacturer [MFRC_IC Acceptance |Lpp
Applied Filn - [SLGYCLOZSWT  |Solis® Select Gr.. (kA PiA, 33274 [Southweall . (1545 Gra
Applied Film - [SLGYCLOE SWT | Solis® Select Gr.. (WA [, 5715 Southeeall ... |1549 Gra
Applied Fim - [Wk40.2wt Kool 40 i, A, 30554 |Southweall ... (1561 # Lt.C
Applied Film - [%k70 swt “-Kool& 70 Wi, [, 3.047 [Southuesll 1562 # Cles
Applied Fim YIP by Y -Kool&E .07 |Southweall ...
+Fim |
-
A o]
WhF5.awt
i T T T I T |
0.3 ! | ! P |
0E — s g -
el Tranzrizsion
0.4 —-
o == Refectance front
0.z ——
q r—1. I"ﬂ | i B - T Refectance back
1] 2.5
. Wiavelenath rricronst
Double click on the selected
film, or highlight the film and
click the OK button. P Ok Cancel
/
— Existing Glazing — Mew Glazing
Filgname: ICLH-B.CIG Filehame: IELH-B.CIG
ProductName:  [Fioat Glass ProductMame:  [FlostGlass
Appearance: ICIeal Appearance; ICIear /
MFRCID: |2DD4 MFRC ID: |2DD4 '
Glazing Type: IMonoIithic Glazing Type: IMonoIithic
I aterial: IGIass Material: IGIass
Substrate Filename: M Substrate Filename:  [ryia,
Filrn M arne: Ry Filrn M ame: I\.fms
Thickness [mm]: |5_55|3 Thickness [mm]: EEED
Manufacturer: ICardinaI G M anufacturer: IEardinaI G
Filr applied ta: Apply filrn to:
Front of Glazing [E sterior) I Frant of Glazing (E terior] 8
Back of Glazing [Interior) r Back of Glazing [Interior] e
Replace exizting film r
Create glazing with two films r
Ok g LCancel |
\ Click the
) . OK button
Figure 8-145. Apply the film to the substrate
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8.14. Creating an Applied Film Layer in Optics for NFRC Certification

8. SPECIAL CASES

The dialog appears saying a new name must be
applied to the new glazing (glass layer) ll

Dpticss

The current glazing will become the substrate of the new glazing. You have to supply a name For the new glazing.

x|

the applied film.

T rra— 5

Mew Filename [leave extension blank to uze default

extenzion];

Type a new name for the glazing (glass layer). Then
name should be the NFRC IDs of the glass layer and

ancel

— |2004/1563

A

A dialog box appears asking if you want to review the
information fields of the new glass layer. Click Yes,
to change the NFRC ID # of the new layer.

Change Glazing

— Existing Glazing — Mew Glazing
Filename: IW Filenarme: IW
Froduct Name: I— Praduct Name: l—
Appearance: I— Appearance: l—
MFRC ID: [zoon | | NFRCID: [3000n ——
Glazing Type: W Glazing Type: W
b aterial: M/t b aterial: IN;A—
Substrate Filename: W Substrate Filename: IW
Filrn M ame: Iw;?s— Filrn M ame: l\-’K?’S—
Thickness [mm]; IEBBD— Thickness [mm): |555|j—
b anufacturer: ILlser— b atufacturer: lLIser—
Coated Side:
Front of Glazing [E=terior] il
Back of Glazing [Interiar] 3
Ok | Cancel |

The Change Glazing dialog box
will be displayed. Change the
NFRC ID to an appropriate (and
unique for your user database)
number.

Figure 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. SPECIAL CASES 8.14. Creating an Applied Film Layer in Optics for NFRC Certification

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. Creating an Applied Film Layer in Optics for NFRC Certification 8. SPECIAL CASES

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

= Click the ‘Save’ button on the toolbar:
or
Choose menu option File | Save filename
or
Right-click to display the pop-up menu and select the option Save filename

* If the layer or system you saved had components, or if the save operation fails, you will be asked ‘Do
you want to view the details of the save operation?’. If you answer yes, you can view information
about components that were saved to the user database, and components that were not saved to the
user database along with an explanation of why some components were not saved.

Note: to change the filename and save in one operation, choose menu option Save As.. instead.

Note: You cannot save data for a layer with the same filename as another layer in the IGDB or your current
user database. If a conflict is detected, Optics will ask you to rename the layer before saving it, or cancel the
import. The most common reason a component is not saved is that its filename already exists in the IGDB or
user database. In this case Optics assumes that the component layer information is already available and does
not need to be saved again.

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. SPECIAL CASES 8.15. Framed Intermediate Pane

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.

Hesssssiff
brzrrzzzzlll )

;S

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. Framed Intermediate Pane 8. SPECIAL CASES

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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Link polygon
to glazing
system cavity

above

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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9. SAMPLE PROBLEMS

9.1. Overview

There are four sample problems:

* Problem 1: Vinyl Fixed Window page 9-2

= Problem 2: Aluminum Horizontal Sliding Window page 9-16
= Problem 3: Skylight page 9-50
* Problem4: Door page 9-59

These sample problems may contain boundary conditions, frame cavity conditions and modeling techniques
that do not conform to the NFRC modeling rules. If this is the case, the NFRC modeling rules always take
precedence over what is shown in these example problems. Also, the results shown in these examples may
not correspond exactly to results obtained with the WINDOW and THERM programs.

Please note that some of the drawings provided with these sample problems are proprietary. Therefore, they
shall not be used by anyone for any purpose other than the enclosed sample problems without the prior
written consent of NFRC.
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9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed Window
For this fixed vinyl window, calculate the U-factor, SHGC, and VT values.

9.2.1. Description

Window Type
Overall Size

Frame Material

Glazing System

Spacer Type
Glazing Method

Dividers

Cross Sections

Fixed picture window.
Width = 1200 mm; Height = 1500 mm

PVC frame and stop, with a wall thickness of 3.175 mm (0.125”). The same geometry can
be used for the head, jambs and sill.

Double glazing, 19.05 mm (0.750”) overall I.G. thickness. The outboard lite is double-
strength clear glass, 3.277 mm (0.129”) thick. The inboard lite is double-strength clear
glass with a PPG Sungate100 Low-E coating on surface three. The glazing cavity is air
filled, 12.5 mm (0.492”) thick.

Intercept spacer with PIB primary seal and hot-melt butyl secondary seal.
Foam rubber tape, 3.175 mm (0.125”) thick.

Aluminum grille pattern, painted white. The grille pattern for the window is three by
four, and is between the glass.

See Section 9.2.7 for drawings of this product.

9.2.2. Glazing Matrix

The window is offered by the manufacturer both with and without dividers. The drawings indicate that there
is less than 3.0 mm (0.118”) between the glass and the divider, so the glazing matrix must include both a case
with and without dividers.

9-2
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9. SAMPLE PROBLEMS 9.2 Problem 1: Vinyl Fixed Window

9.2.3. Center-of-glazing Modeling (WINDOW)

Model the glazing system in WINDOW with double strength clear glass, a 12.5 mm (0.492”) air space (air
filled), and Sungate100 Low-E.

The figure below shows the WINDOW Glazing System Library for this glazing system.

i WG - Glazing System Library (C:'Program Files'\LBNL' WINDOWE3', ¥inyl.mdb) o ] 1

File Edit Libraties Record Tools Wiew Help

DS % BR & E: ««r (B eN: O#7|[%|7N

— Glazing Systen Librany -]
List |
Cal= [F9) | D& |1 Mame: | 3mm low-E
Hew | # Lavers: |2 i’ TiIt:I 90 ° IG Height:l 1000 mm
Environmental _— '
LCopy | Conditions:lNFHC 100-2010 j |G “Widthe| 1000 mm :
Delete | Comment: | 1 2
Save | Ovwerall thickness: I‘I 8500 mm Mode: Iﬁ

Repont | [ [ o] Name [Mode] Thick [Flig| Tsol | Rsall [ Rsei2 | Tvis [ Rwvist [ Avisz| Tir | E1 [ E2 | Cond |
©|  Glass1 v 5003 CLEAR_3FFG # 30 [O|oszr 0076 0077 0838 008 0055 0000 0840 0840 1.000

Gap1 »» 1 i 126 [
-] Glass2 v 5142 S100CL_3FFG # 30 [O|os7¢ 0262 0207 087 0047 0052 0000 0.0% 0840 1.000

4| | »

Center of Glasz Results | Temperature Datal Optical Data AngularDataI Color Propertiesl

Ufactar SC SHGE Rel Ht. Gain Twis e
W2k Wm2 WK
.............. l7ese o 0ess7 (E0E 4z 7 Iz L
=
For Help, press F1 Mode: NFRC ﬁ UM v

Figure 9-1. WINDOW Glazing System Library for the vinyl window.

The results for the center-of-glazing U-factor are shown in the following table:

Table 9-1. Center-of-glazing U-factor results from WINDOW.

Center-of-Glazing U-Factor

Glazing Options
19.05 mm (0.75”) overall thickness w/m2-°C (Btu/hr-ft>-°F)
1 Clear (3 mm), Air, Low-E (3 mm) 1.7886 0.3150

This glazing system will be used in THERM to calculate the edge-of-glazing and frame U-factors, and also in
WINDOW to calculate the overall product U-factor.

THERM®6.3/WINDOW6.3 NFRC Simulation May 2011 9-3



9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

9.2.4. Edge-of-glazing and Frame Modeling for U-Factor (THERM)

Because this is a fixed window where the head, sill and jambs have the same geometry, the frame and stop
portions of the cross sections created in THERM will be the same. However, due to the ISO 15099 modeling
assumptions for gravity vectors and Condensation Resistance modeling, it is necessary to create a unique
cross section for each component type to reflect the proper orientation of the glazing system and gravity
vector.

The table below shows the files that are associated with this example.

Table 9-2. Files associated with the vinyl window example.

Cross Section DXF Filename THERM Filename
Sill Vinyl-Frame.dxf Vinyl-Sill.thm
Head Vinyl-Frame.dxf Vinyl-Head.thm
Jamb Vinyl-Frame.dxf Vinyl-Jamb.thm
Divider Vinyl-Div.thm

The table below shows the resulting U-factors for the vinyl frame and divider cross sections.

Table 9-3. THERM results for the vinyl window cross sections.

Frame U-Factor Edge U-Factor

Cross Section | W/m%-°C Btu/hr-ft>°F | W/m%°C Btu/hr-ft>-°F
Sill 1.5988 0.2816 2.1163 0.3727
Head 1.6037 0.2824 2.1151 0.3725
Jamb 1.6498 0.3182 21176 0.3706
Divider 2.6050 0.4593 1.9986 0.3521

Figures 9-2 through 9-5 show the THERM cross sections and U-factor results for this window.
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9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed Window

Sill

BC= Adiabatic

U-factor tag =

—

None

Cross Section Type = Sill
Gravity Vector = Down

Gravity Yectanjed|

L

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody
U-factor tag = None

[
BC= NFRC 100-2001 Exterior

Radiation Model = Blackbody

U-factor tag = SHGC Exterior

—

*— BC= Adiabatic

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

$—

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

I
/ BC= Interior Wood/Vinyl Frame
(convection only)
Radiation Model = AutoEnclosure
U-factor taa = Frame

I |

U-factor taa = None

x|
L-factor delta T Length
W2k £ mm Rotation
SHGC Exterior |1.4U32 |39.U |4?.5249 I 0.0 IProiected in Glazz Plane j
Frame [1.5988  [38.0 [47B25 | 800  |[Projected inGlass Plane |~ |
Edge =l f2nez 380 [f25 | 300 |Projected in Glass Plane |~ |

3 Error Energy Morm I 7.52%

Expart |

Figure 9-2. THERM cross section and U-factor results for the sill cross section.
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9.2 Problem 1: Vinyl Fixed Window

9. SAMPLE PROBLEMS

Jamb

Modeling Assumptions:

=  Cross Section Type = Jamb

=  Gravity Vector = Into the Screen

= Jambs are modeled without the
Condensation Resistance Model

Gravity ¥eck 1'

&

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody

U-factor tag = None

BC= Adiabatic
U-factor tag = None

—> &
BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None
<

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody
U-factor tag = SHGC Exterior

1
/ BC= Interior Wood/Vinyl Frame
(convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

L-factor delta T Length
W Am2-K, C mm Raotation

BC= Adiabatic
U-factor tag = None

X

SHGC Esterior |'| 4E19 |39.U |4?.5249 IQU.D IF'miec:ted in Glazz Plane j
Frame [1.6488  [33.0 |47825  |snD | Projected in Glass Plane |~ |
Edge =l jenre [za0 |635 jao0 | Proiected in Glass Plane |~ |

3 Error Energy Morm I TA2%

Expoart |

Figure 9-3. THERM cross section and U-factor results for the jamb cross section.
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9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed Window

Head

BC= Adiabatic

*— U-factor tag = None —*

—>

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody
U-factor tag = SHGC Exterior

BC= Interior Wood/Vinyl Frame
(convection only)
Radiation Model = AutoEnclosure

\ U-factor taa = Frame
|

Modeling Assumptions:
=  Cross Section Type = Head
= Gravity Vector = Down BC= 3 mm Vinyl U-factor Inside Film

Radiation Model = AutoEnclosure

x| U-factor tag = Edge
BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody ?
U-factor tag = None
BC= 3 mm Vinyl U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

L S

BC= Adiabatic
U-factor tag = None

U-Factors ﬂ
U-factaor delta T Length
ek c i} Riotation
SHGE Exterior [1.4040  [35.0 476243 | 900 | |Projected in Glass Plane 7|
Frame [1.6037  [39.0 47825 | 900 | |Projected in Glass Plane 7|
Edge Rl ARG = |63 5 [ 800 |Projected in Glass Plane 7|
% Emor Energ_l,l Marr IW EHDDI[ |

Figure 9-4. THERM cross section and U-factor results for the head cross section.
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9.2 Problem 1: Vinyl Fixed Window

9. SAMPLE PROBLEMS

Divider

Cross Section Type = Vertical Divider
(model both vertical and horizontal
dividers as Vertical)

Do not use the CR model with a Vertical
Divider cross section.

Gravity Vector = Into the Screen

It is not necessary to apply the SHGC
Exterior U-factor tag in this case because
the interior projected frame dimension
and the exterior wetted length are the
same (but it should be added for
consistency).

cravity ety

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody
U-factor tag = None

BC= Adiabatic
U-factor tag = None

—>

4

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

—
BC= 3 mm Vinyl U-factor Inside Film
— Radiation Model = AutoEnclosure
p——  U-factor tag = Frame

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

o

—>
A A
T
BC= Adiabatic
U-factor tag = None
X
L-factar delta T Length
WK C T Fiotation
Frame [26050  [39.0 J90.0 | Projected in Glass Plane = |
Edge |1.9935 |39.D IQD.D IF'miected in Glazz Plane j
SHGCEweror  -| |30858  [38.0 |800 | Prajected in Glass Plane x|

% Enrar Energy Norm I 7.20%

E xport |

Figure 9-5. THERM cross section and U-factor results for the divider cross section.
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9. SAMPLE PROBLEMS 9.2 Problem 1: Vinyl Fixed Window

9.2.5. Total Product U-Factor

In WINDOW, import the THERM cross sections into the Frame Library.

i Frame Library {C:\Program Files' L BNL\ WINDDW63", ¥inyl.ndhb) -0 x|
File Edit Libraries Record Tools Wiew Help

DEH s 2R|E[E: ««r | Bael: O#*Z%|% 2N

Frame Library (C:\Program FileshLBMNLWIND OWE3WWingl. rmdb)

| »

Detailed View
Update Frame Edgs Edge Glazing
D—I I Mame Source Tupe Uwalue Uwalue | Comelation | Thickness Prd Abs | Coler
New | wmzK, | w2, mm mm
1 WingkHead THM Therm  Head 1.604 2115 M 191 476 030
LCopy | -
2 VinghJamb. THM Them Jamb  1E50 2118 N/ 191 476 o3 [
Delete | > winyl-5ill THH Therm | Sill 1.593 2116 | M ;

rFind
Is]

4

Adwanced...

(]

3 records found.

Impark

Ezport

id

Bepoart

Frint LI
For Help, press F1 Mode: NFRC [T [ [mum Y

Figure 9-6. THERM files imported into the Frame Library.

In WINDOW, two records are created in the Window Library for the U-factor calculation - one without
dividers and one with the manufacturer supplied dividers, as shown in the figure below.

i1 Window Library (C:Program Files',LENL', WINDOW6 3" ¥inyl.mdb) =10] x|
File Edit Libraries Record Tools Wiew Help

CeHfEREE: tqrH(BEae0: O# %2 %2

S

Window Library [C:\Program Files\LBMN LYW MND 0WE Wil mdb)

| »

Detailed View

Cale I Nare Tope ‘width | Height | Ufsctor | SHGC | Tvis | CR

W i i W mi-K

. Yinwl - 3mm low-E [Mo Dividers) Fixed [picture] 1200 1500 1.809 0644

LCopy

2 Winyl - 3mm low-E [With Dividers] Fixed [picture] 1200 1500 1935 0453 08556 MAA

Delete

duddd

r—Find
Is]

4

Adwanced...

(]

2 records found.
Impark
E zpark

Beport

il

Frint

I
For Help, press F1 Mode: NFRC E l_ W S
Figure 9-7. Window Library records for the product with and without dividers for the U-factor calculation.
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9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

B Window Library {C:\Program Files',LBNL\WINDOWG 3\ Vinylmdb) _1ol x|
File Edit Libraries Record Tools Yiew Help

CEH 2R SE: 4 M[B ®©0: O%*?

List ] n|1 =
Calc [F3) Mame: IV\nyI - 3mm low-E [Mo Di
ModeINFRE -
Hew
C TyDeIF\XEd [picture] - ﬂ
0
=i wmnh| 1200 mm
Dokl Height [ 1500 mom
Save fvea [ 1800 m2
Bepott Tie| 30

Environmental Conditions

MFRC 100-2010 'I

|»

Bl el

Diwiders

o
o
-1
2
ES
=
a
3

Normnal I

Pl

i~ Total Window Result |

U-factar | 1.8095 W/m2K
Glazing Systern
SHGC | 05254
Mame: [3mm low-E =l >>|

Click on & component ta display charactenstics below |

Dietail...

VT | 084 D | 1 Ueenter | 1771 Wim2-K

tR[ 5 Detail. Wiapers [ 2 sc[ oess

Area [ 1.243 m2 SHEC [ 0807 L
Edge area IW m2 Wig lﬁ

4| _|_I

| »
For Help, press F1 [ModermFRC BL[ WM [ 2
Figure 9-8. WINDOW total product U-factor calculation without dividers.

&% Window Library (C:\Program Files\LBNL'\ WINDOWG3' ¥inyl.mdb} — Ol x|
File Edit Libraries Record Tools View Help

DS s BB E/E: 1 r|[E €0 O# 7 % 28

List o#lz =]

Hame [Fegl 3 wE (Wi T

- New Mode lm

Cony Type | Fixed (picture) [+ ﬁ
= Width IW mm

Delete il lﬁ 0

Save Area IW m2

FEeport Tilk I—QD

Environmental Conditions
IV Dividers NFRIC 100-2010 -

Diwiders

_u |

Hadd

i

Display mode:;

Marmal

4

i~ Tatal Window Fesul |

Click on a component to display characteristics below |
U-factor | 7.9947 “Wi/mz-K

Glazing System
0.4585
SHGC Bl Name [ 3mm low-E = »
YT | 0.5558
1D I 1 Ucenter | 1771 WWim2-K.

R 8 Detal ||| wpes[ 2 sc| 063

Area I 0.345 m2 SHGC | 0.E07 1
Edge area I 0.283 m2 Wic | 0746
-
|

| »
Far Help, press F1 [Mode:FRC 5T [ oM [
Figure 9-9. WINDOW total product U-factor calculation with dividers.

The following table shows the overall product U-factor from WINDOW, both with and without dividers.
Table 9-4. Total product U-factors.

Glazing Options19.05 mm (0.75”) overall Total Product U-Factor
thickness W/m?-°C Btu/hr-ft*-°F
1 Clear, Air, Low-E (without dividers) 1.8095 0.3187
2 Clear, Air, Low-E (with dividers) 1.9941 0.3512
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9. SAMPLE PROBLEMS 9.2 Problem 1: Vinyl Fixed Window

9.2.6. Individual Product SHGC and VT using SHGC0& 1and VT 0& 1

The methodology for determining the Solar Heat Gain Coefficient (SHGC) and Visible Transmittance (VT) for
products is outlined in NFRC 200 using values of SHGCp, SHGC;, VTp and VT;. A detailed explanation of
how to apply that methodology in WINDOW is presented in Section 7.4.1 of this manual. These values are
calculated in WINDOW for the best glazing option modeled with the highest frame and edge U-factor frame,
as outlined in NFRC 200, Section 4.2.3 (A). The values calculated from that one case are then used to calculate
the SHGC and VT for any other glazing options using Equations 4-1 and 4-2 in NFRC 200. Do not use the
SHGCo, SHGC;, VTo and VT: from WINDOW for every glazing option - just for the best glazing option.

Using this procedure, display the results for the SHGCo, SHGC1, VT and VT for the best glazing option
(Clear, Air, Low-E), by clicking on the Detail button on the Window Library Detailed View screen, as shown
in the figure below. The SHGC and VT detail dialog box will show the SHGC and VT values for the
following three cases for this glazing option:

* No Dividers

= Dividers £25.4 mm (modeled as 19.5 mm)

= Dividers > 25.4 mm (modeled as 38.1 mm)

1% Window Library (C:Program Files',LBNL\WINDOW63' ¥inyL.mdb}) =10 x|
File Edit Libraties Record Tools VWiew Help

DEH sB@aSB: ««r»uj@oeN: O#7|[%|70

Lis X - | Best glazing
Cale 3] Mame [vinyl - 3mm lowrE (o Div < option

" Mode lm
Tupe IWI ﬂ

iidth | 1200 rom

Delete Height lw o

Save Area IW e

Report | =0

Environmental Conditions
NFRC100-2010 =

=
T

el

Copy

Dividers

Display mode:

/ SHGC and ¥T detail x|

e = i~ Total Window R esult: Ho Generic Generic
Click. il display ch bell v I 1wl
Usfactor |_1.8095 R ick on & gosed! ent bo display characterishics below Dividers Dividers Dividers
System
suec [0 AT e [t e FDD [ram) /% 1905000 3810000
vt [weas o[ 1 Userter [ 1771 wimak SHGCD 0.00203 0.00435 0.00771
cR[ s Niayers | 2 S5C| 0638 SHGE 0.86426 077823 0.69688
Area I 1.248 m2 SHGC | 0607 = utn |
; : Y10
Click the Detail button’to Edge rea | 0303 2 e[ 074 . 1% | 000000 0.00000 0.00000
display the SHGCo, YT DBEZZ4  O7FIEE 068917

SHGC4, VTo, VT, values |

Figure 9-10. Window Library SHGC and VT values for the best glazing option, accessed from the Detail button.
Table 9-5. SHGCy, SHGC1, VToand VTidata for the best glazing option in this product line (Clear, Air, Low-E).

Dividers Dividers
No Dividers <£25.4mm, mo’t,jeled at >25.4mm, mo,c’jeled at

19.5 mm (< 1.0, 38.1 mm (> 1.5”, modeled
modeled at 0.75”) at 1.5”)

SHGC, 0.00203 0.00495 0.00771

SHGC; 0.86426 0.77823 0.69688

VT 0.0 0.0 0.0

VT1 0.86224 0.77328 0.68917
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9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

SHGC Calculation Using Equation 4-1 from NFRC 200

Equation 4-1 from NFRC 200 is used to calculate the whole product SHGC from the SHGCy, SHGC, and
SHGCc:

SHGC = SHGC + SHGCc (SHGC; - SHGCy)

Where:

SHGCc = center-of-glazing SHGC (calculated in the Glazing System Library of WINDOW for the
best glazing option)

SHGC, = total product SHGC values for a center-of-glazing SHGC of 0.0 (calculated in the
Window Library of WINDOW for the best glazing option)

SHGC; = total product SHGC values for a center-of-glazing SHGC of 1.0 (calculated in the
Window Library of WINDOW for the best glazing option)

SHGC = total product SHGC (calculated using Equation 4-1)

The SHGC data from Table 9-5 is used with Equation 4-1 to determine total product SHGC as follows:

Without Dividers:
SHGC = (0.00203+ 0.6079 (0.86426- 0.00203)
= (0.5262
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC = 0.00495 + 0.6067 (0.77823 - 0.00495)
= 0.4741
With Dividers > 1” (25.4mm) modeled at 0.75”:
SHGC =0.00771+ 0.6067 (0.69688- 0.00771)
= 0.4258
Table 9-6. Total product SHGC for the best glazing option (Clear, Air, Low-E).
SHGC
Dividers Dividers
£25.4 mm, modeled at | >25.4 mm, modeled
19.5mm (= 1.0”, at 38.1 mm (> 1.5”,
Glazing Option No Dividers modeled at 0.75”) modeled at 1.5”)
Clear, Air, Low-E 0.5262 0.4741 0.4258
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9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed Window

VT Calculation Using Equation 4-2 from NFRC 200

Equation 4-2 from NFRC 200 is used to calculate the whole product VT from the VT, VT, and VTc:

VT =VTy+ VTc (VT1 - VT())
Where:

Window

VIC = center-of-glazing VT (calculated in the Glazing System Library of WINDOW for the best
glazing option as “Tvis”)
VT0 = total product VT values for a center-of-glazing VT of 0.0 (calculated in the Window
Library of WINDOW for the best glazing option)
VT1 = total product VT values for a center-of-glazing VT of 1.0 (calculated in the
Library of WINDOW for the best glazing option)
VT = total product VT (calculated using Equation 4-2)
The VT data from Table 9-5 is used with Equation 4-1 to determine total product VT as follows:
Without Dividers:
VT = 0.0 + 0.7463 (0.86224- 0.0)

0.6435

With Dividers <1” (25.4mm) - modeled at 0.75”:

VT = 0.0 + 0.7463 (0.77328- 0.0)
= 0.5771
With Dividers > 1” (25.4mm) modeled at 0.75”:
VT = 0.0 + 0.7463 (0.68917- 0.0)
= 0.5143

Table 9-7.. Total product VT for the best glazing option (Clear, Air, Low-E).

VT

Glazing Option

No Dividers

Dividers

< 25.4 mm, modeled
at 19.5mm (£ 1.0”,
modeled at 0.75”)

Dividers

> 25.4 mm, modeled
at 38.1 mm (> 1.5”,
modeled at 1.5”)

Clear, Air, Low-E

0.6435

0.5771

0.5143
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9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

9.2.7. Drawings Vinyl Fixed Window
The following pages contain detailed drawings for this window.

Head, Sill and Jamb

0.482
0.625

0,13 - J
¥ k
0475 ) “‘fs"
N 0,125

0.250

0125 —

0250 0.500 —

1.500 1.000 1.000 0500 —

0.250 r
0.500
1.000 —— 0125 1.000

4 0.125
0.250 "9,?5—% W !_\énizs 0250
= 03715 J‘

03715 £

r0.250 4

2250

Figure 9-11. Dimensioned drawing for the frame and stop.
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9. SAMPLE PROBLEMS 9.2 Problem 1: Vinyl Fixed Window

Spacer
E mmuT 00— 4
— L
00180 ] f
2 02000
0.0850 |
5 | 0180
01750
280
s
Figure 9-12. Dimensioned drawing for the spacer.
Divider

RO.0310 N
>

00310 — - 09360 10000

F— 02880 —

F— 0350 —=

Figure 9-13. Dimensioned drawing for the divider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

For this aluminum horizontal slider window example, calculate the total product U-factor, SHGC, VT and the
specialty products table.

9.3.1. Description

Window Type
Overall Size

Frame Material

Spacer type
Weather Strip
Cross Sections

Dividers

Glazing System

Spacer Type
Glazing Method

Dividers

Cross Sections

Horizontal Slider
Width = 1500mm; Height = 1200mm

Aluminum painted white. Thermal breaks as indicated in the drawing assembly. The
manufacturer indicated that the de-bridge width is 0.250" for all the cross sections.
Thermal break material is poured in place polyurethane.

See drawings in Section 9.3.7.
See drawings in Section 9.3.7.
Section 9.3.7 contains the drawings for this example.

Aluminum painted white. See drawing for dimensions.
Manufacturer provides standard 12" on center or less horizontal and vertical grid
pattern for his products.

Double glazing, 25.4 mm (1”) overall L.G. thickness. The manufacturer uses two different

glass suppliers depending on the market availability and price factor. The manufacturer

uses clear and Low-E coated glass from the same supplier.

= (Clear Glass: from PPG or CIG with nominal thickness of 3 mm, 4 mm, 5 mm, and
6mm

» Low-E Glass: from PPG (Sungate100) or CIG (LoE 145) with nominal thickness of 3
mm, 4 mm, 5 mm, and 6mm

Stainless steel spacer with PIB primary seal and silicone secondary seal.

PVC U-channel.

Aluminum grille pattern, painted white. See drawing in Section 9.3.7 for dimensions.
The manufacturer provides standard 12” on center or less horizontal and vertical grid
pattern for this product.

Based on the drawings and the glazing cavity thickness, the dividers do not need to be
modeled because the gap between the divider and the glass is greater than 3.0 mm
(0.1187).

See Section 9.3.7 for drawings of this product.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

9.3.2. Glazing Matrix

The following table shows the glazing matrix that is to be simulated for this window. However, for this

example, only Glazing Option 1 will be modeled using CIG glass.

Table 9-8. Matrix of glazing options for the aluminum horizontal slider.

Glazing Options
25.4 mm (1.0”) overall thickness Grid Option Manufacturer
1 Clear (3mm), Argon (95%), Low-E (3mm) Not modeled* CIG
2 Clear (4mm), Argon (95%), Low-E (4mm) Not modeled* CIG
3 Clear (5mm), Argon (95%), Low-E (5mm) Not modeled* CIG
4 Clear (6mm), Argon (95%), Low-E (6mm) Not modeled* CIG
5 Clear (3mm), Argon (95%), Low-E (3mm) Not modeled* PPG
6 Clear (4mm), Argon (95%), Low-E (4mm) Not modeled* PPG
7 Clear (5mm), Argon (95%), Low-E (5mm) Not modeled* PPG
8 Clear (6mm), Argon (95%), Low-E (6mm) Not modeled* PPG

9.3.3. Center-of-glazing Modeling (WINDOW)

In WINDOW, create the glazing systems needed for the Glazing Matrix in Section 9.3.2. The figure below

shows the record for Glazing Option 1 in the Glazing System Library.

i Glazing System Library (C:Program Files'LBNL\ WINDOWG3' Aluminum Slider.mdb}
File Edit Libraries Record Tools Yiew Help

=10l x|

CSH|f2B(E E: K «>»M|B- o[N: O#/|%|2%
— Glazing Swystem Library -

List |

1D #: I1 Mame: |3mm CIG
Mew | tiLayels:|2 ﬂ Tilt:l a0 * 1G Height:l 1000 rmm E
o | Emvienientalf} FRe 100.2010 =] iGwidh] 1000 mm 5
Delete | Comment: | ] '2
Save | Overall thickness: |25. A00  mm Mode: I#

4 |

Report | [ o] Narne [Mode| Thick [Fip] Tsol | Rsolt [ Rsolz | Twis [ Avist [Rvisz | Ti | E1 | E2 [ Cond |
- F Glsss 1 2001 CLRACIE g 30 [O|osss 0076 0076 0904 0082 0082 0.000 0840 0.840 1.000

Gap1 ke 10 Argon 95% 194 [
-] Gless2 e 2016 E1453.006 # 30 [K|0342 025 0240 0497 0070 0136 0000 0102 0.840 1.000

Center of Glass Results | Temperature Data I Optical Data I Angular Data | Color Properties I

Ufactar SC SHGC Fel. Ht. Gain Tuis Keff
2K wifm2 -k
0.6863 0.5971 442 0.4521 0.0445

[

Far Help, press F1

Mode: MFRC ST [ oM v

Figure 9-14. WINDOW Glazing System Library for Glazing Option 1 of the aluminum slider window.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

The results for the center-of-glazing U-factor are shown in the following table:
Table 9-9. Center-of-glazing U-factor Results for Glazing Option 1 from WINDOW

Glazing Options

25.4 mm (1.0”) overall thickness

Center-of-glazing U-Factor

W/m?-°C BTU/hr-ft>-°F

1 Clear (3mm), Argon (95%), Low-E (3mm)

1.6217 0.2856

These glazing systems will be used in THERM to calculate the frame and edge-of-glazing U-factors, and also
in WINDOW to calculate the overall product U-factor.

9.3.4. Edge-of-glazing and Frame Modeling (THERM)

There are seven cross-sections that must be modeled for this product, listed in the table below.

Table 9-10. Cross sections and files associated with the aluminum horizontal slider example.

Cross Section DXF Filename THERM Filename

Sill Vent Aluminum-Sill Vent.dxf SV_01.thm

Sill Fixed Aluminum-Sill Fixed.dxf SF_01.thm

Head Vent Aluminum-Head Vent.dxf HV_01.thm

Head Fixed Aluminum-Head Fixed.dxf HF_01.thm

Jamb Vent Aluminum-Jamb Vent.dxf JV_01.thm

Jamb Fixed Aluminum-Jamb Fixed.dxf JF_01.thm

Meeting Rail Aluminum-Meeting Rail.dxf MR_01.thm

Note: The sample THERM files for this example were modeled with Glazing Option 1 only. Spacer geometry
must be altered to accommodate the remaining glazing options.

Create THERM files for each cross section. The DXEF files were not generated in a manner that would
facilitate the use of the AutoConvert function in THERM, but the underlay can be used to trace the cross
sections (see Chapter 5 “Drawing Cross Section Geometry” in the THERM User’s Manual).

9-18
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Table 9-11 shows the resulting U-factors for the vinyl frame and divider cross sections.

Table 9-11. THERM results for the vinyl window cross sections.

Frame U-Factor Edge U-Factor
Cross Section | W/m>-°C Btu/hr-ft>-°F | W/m>-°C Btu/hr-ft*-°F
Sill Vent 6.0714 1.0692 2.1744 0.3829
Sill Fixed 8.8507 1.5587 2.0555 0.3620
Head Vent 51152 0.9008 2.1201 0.3734
Head Fixed 7.1510 1.2594 2.0810 0.3665
Jamb Vent 5.3240 0.9376 21173 0.3729
Jamb Fixed 8.0264 1.4135 2.0708 0.3647
Meeting Rail 7.0598 1.2433 2.0251 0.3566

The figures on the following pages show THERM file cross sections and U-factor results for this window.

THERM®6.3/WINDOW6.3 NFRC Simulation
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Sill Vent

BC= Adiabatic

Cross Section Type = Sill U-factor tag = None

Gravity Vector = Down

—>
x|
‘ BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

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

§—

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

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

BC-= Interior Thermally Broken Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor taa = Frame

—>
4 o "
BC= Adiabatic
U-factor tag = None

uractors x|

Ll -fackor delta T Length

W m2-K C mr Rotation
SHGC E sterior IB.2433 |39.D IS?.B251 ISD.D IProiected in Glazs Plane j
Frame [5.8804  [30 jg76252  [a00 | Projected in Glass Plane x|
Edge M AENEE |25 Jaoo | Projected in Glass Plane = |

E: Export
3 Ermor Energy Morm I 8.03% wpor |

Figure 9-15. THERM cross section and U-factor results for sill vent cross section.
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Sill Fixed
BC= Adiabatic
Cross Section Type = Sill U-factor tag = None
Gravity Vector = Down ¢—‘—¢
—>
Gravity vectarlEd|

‘ BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

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

& <4

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

NI

BC= Interior Aluminum Frame
(convection only)
Radiation Model = AutoEnclosure

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

Radiation Model = Blackbody
U-factor tag = SHGC Exterior

L,
£ Bc- Adiabatic _ 4

U-factor tag = None

u-Factors x|
L-factor delta T Length
W 2K C mm Ratation
Frame [B.8507  [39.0 j97.3204  [a0.0 | Projected in Glass Plane |~ |
SHGC Exterior IS.US'I 5 |39.U IS?.32U4 ISU.U IProiected in Glazz Plane j
Edge RN 525 jan.o [ Projected in Glass Plane |~ |
% Error Energy Morm lm Expart |

Figure 9-16. THERM cross section and U-factor results for the sill fixed cross section.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Jamb Vent

BC= Adiabatic
U-factor tag = None

"

—> <

Cross Section Type = Jamb
Gravity Vector = Into the Screen

Gravity ¥Yec il

® BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

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

[ O

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Interior Thermally Broken
Frame (convection only)
Radiation Model = AutoEnclosure
U-factor tag = Frame

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

f— BC= Adiabatic 4*

U-factor tag = None

x|
U-fackor delta T Length
" m2-K C mm Rotation
Frame (51970 [330  [532378 (300 |Projected in Glass Plane 7|
SHGC Exterior [5.6168  [38.0 [5azzra [ano | Projected in Glass Plane |~ |
Edge M BEERNED [s4e568  [a00 | Projected in Glass Plane |~ |
z Expart |
% Error Energy Maorm Im il

Figure 9-17. THERM cross section and U-factor results for the jamb vent cross section.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Jamb Fixed

BC= Adiabatic

U-factor tag = None

Cross Section Type = Jamb
Gravity Vector = Into the Screen —

Gravity VectalEd

&

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

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

4 BC= Adiabatic

I

4—

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

4]

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= Interior Thermally Broken
Frame (convection only)
Radiation Model = AutoEnclosure

U-factor taa = Frame

R -

U-factor tag = None

wractrs x|
-factar delta T Length
W 2K (B i Rakation
SHGC Exterior [81208  [349D [5az3za |ano | Proiected in Glass Plare x|
Frame |7.7643 380 [5azz78 [ano | Projected in Glass Plare |7 |
Edgs ] j20e02  [aap [f4E568  [A00 | Praiected in Glass Plare 7|

% Eror Energy Morm I 6.04%

Export |

Figure 9-18. THERM cross section and U-factor results for jamb fixed cross section.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Head Vent

BC= Adiabatic

\4{ U-factor tag = None }{_

BC= Interior Thermally Broken
Frame (convection only)
Radiation Model = AutoEnclosure
U-factor taa = Frame

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

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure

Cross Section Type = Head U-factor tag = Edge

Gravity Vector = Down

Gravity vectoREd

<4

L

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

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

A
BC= Adiabatic
U-factor tag = None
U-Factors 1'
U-factar delta T Length
W 2K C mm Raotation
Frame |4.9??’2 |39.EI I?U.2442 ISU.U IProiected in Glazz Plane j
SHGC Exterior |5.3332 |39.U I?D.2441 IQD.D IProiected in Glass Plane j
Edge x| fz131 z80 |B35 |EI [ Proiected in Glass Plane 7|
= Expart |
% Error Energy Morm IW il

Figure 9-19. THERM cross section and U-factor results for head vent cross section.
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Head Fixed
BC= Adiabatic

\& U-factor tag = None

BC-= Interior Thermally Broken
Frame (convection only)
Radiation Model = AutoEnclosure
U-factor taa = Frame

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

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure

Cross Section Type = Head U-factor tag = Edge

Gravity Vector = Down

Gravity ¥ec il

L

# <4

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

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

>

BC= Adiabatic
U-factor tag = None
u-ractors x|
U-fackor delta T Length
K, C mnm Rotation
Frarme IB.9232 ISS.D I?D.2443 ISD.D IProiected in Glazs Plane j
SHGE Exterior [7.2563  [39.0 [702442 [o00 | Projected in Glass Plane 7|
Edge i | FIETER T [EEE | Projected in Glass Plane 7|
5 Export
% Errar Erergy Marrm I £.82% &I

Figure 9-20. THERM cross section and U-factor results for Head Fixed Cross Section.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Meeting Rail

Cross Section Type = Vertical Meeting Rail

BC= Adiabatic
U-factolr tag = None

Gravity Vector = Into the Screen v v

cravicy veetatl

&

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC= NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = Edge

NN e

BC-= Interior Thermally Broken
Frame (convection only)
Radiation Model = AutoEnclosure
U-factor taa = Frame

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

BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = Edge

BC= NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC= Adiabatic
U-factor tag = None

Ed
Ll-factor delta T Length
w2 C T Fatation
SHGC Extericr 71924 [35.0 |5a5427  [a00 | Projected in Glass Plane x|
Frame [5.8917  [39.0 |493m17 |00 | Projected in Glass Plane = |
Edge RN ECEE I =T 130177 |sop | Proiected in Glass Plane 7|
5 Expart
% Emar Energy Marm I 8.95% &I

Figure 9-21. THERM cross section and U-factor results for Meeting Rail Cross Section.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

9.3.5. Total Product U-Factor

In WINDOW, import the THERM cross sections into the Frame Library.

&8 Window Library {C:"Program Files\LBNL' WINDOWG3' Aluminum Slider.mdb} — |EI|E|

File Edit Libraries Record Tools Yiew Help
D tE2e|EZE: ««r n[Baed: O 7% 2w

: = Frame Library [C:%Program FileghLBMLY/IND 0w E3%Auminum Slider.mdb) =
Detailed View |

|pdate Frame Edge Edge Glazing
—I I Name Source | Type Usalue Usvalue | Comrelation | Thickness Ptd Abs | Color

Hew | Whm2E | W ma-k mm mm

3
LCapy |
2 HV_OLTHM Them Head 6115 2120 N/ s 7z o030 [

Deeic | 3 JF_O1THM Them  Jamb BOZE 2071 MAA w4+ szz o3 [

— Find 4 N_OLTHM Therm  Jamb 5,324 2117 N 254 522 o [
|iD =l 5 MR_OLTHM Them  Veficalk 7.080 2025 N/ s+ w3 o N
—— SF_OLTHM Them il B85 2086 N s w3 o

7 SV_OLTHM Themn il BOTI 2174 N x4 are oa [

7 records found.
Imnport
E xpot

Beport

i

FBrint

For Help, press F1

hd
PMode: NFRC [5T[ oM [

Figure 9-22. THERM files imported into the Frame Library.

In WINDOW), create a record in the Window Library using the appropriate THERM files from the Frame

Library and glazing system from the Glazing System Library, as shown in the figure below.

i window Library (C\Program Files',LBNL\WINDOWG3! Aluminum Slider.mdb)

File Edit Libraries Record Tools View Help

=[Ol x|

US| BB S Bz 14 |@ €1

I
&

t

New
Copy
Delete
Save

Report

Dividers

Display mode:
Mormal

e

q

|
N ame W
Mode lm
Type lm ﬂ
Width 1500 mm
Height [ 1200 mm

Area lm m2

Tie] @0

Enwironmental Conditions:
MFRC 100-2010 i

r Total "Window Resul

U-factor | 29194 Wim2-K

SHGEC | D.4728
Detail...
YT | 0.3485

CR 27 Detail

Click on a companent to display characteristics belaw

Glazing System
Name [3mm CIG =
I Ucerter | 1615 wimzk
Mlayers I 2 SCI 0.685
fuea | 0493 m2 sHeC [ 055 _
Edge area |W m2 Wic Im

Ll

| 3

For Help, press F1

Mode: NFRC [SI [ UM %

Figure 9-23. Window Library record for the aluminum horizontal slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

The table below shows the overall product U-factor from WINDOW for Glazing Option 1.

Table 9-12. Total product U-factor.

Glazing Options Total Product U-Factor

25.4 mm (1”) overall thickness

W/m?-°C Btu/hr-ft>-°F

1 Clear (3mm), Argon (95%), Low-E (3mm) 2.9194 0.5141

9.3.6. Individual Product SHGC and VT using SHGC0& 1and VT0& 1

The methodology for determining the Solar Heat Gain Coefficient (SHGC) and Visible Transmittance (VT) for
products is outlined in NFRC 200 using values of SHGCyp, SHGC;, VTo and VTi. These values are calculated in
WINDOW for the best glazing option modeled with the highest frame and edge U-factor frame, as outlined in
NFRC 200, Section 4.2.3 (A).

Since only Glazing Option 1 was modeled for this example, we will assume that it is the best glazing option
for the purpose of determining SHGC and VT values.

Using this procedure, display the results for the SHGCo, SHGC1, VT and VT for the best glazing option
(Clear, Air, Low-E), by clicking on the Detail button on the Window Library Detailed View screen, as shown
in the figure below. The SHGC and VT detail dialog box will show the SHGC and VT values for the
following three cases for this glazing option:

=  No Dividers

= Dividers < 25.4 mm (modeled as 19.5 mm)

* Dividers > 25.4 mm (modeled as 38.1 mm)

i Window Library {C:\Program Files'LBNL WINDOW63' Aluminum Slider.mdb _Of x|

File Edit Libraries Record Tools Wiew Help

D2 $BRREZB:1qr n|[@ €N: O#H:|%[2NK

List 1D # |1 -
Calz [F9) Mame [Aluminwrn - 3mm CIG
ode [NFRC -
W
Type |Horizontal Slider ¥ ﬂ

whidth [ 1500 mm
Qe Height [ 1200 mm
Save Area | 1.800 m2

|»

=
]

Jddad

Lopy

Report Tilk Ell
Envilonmental Conditions
NFRC100-2010 hd
Dividers
INDrmaI <
[ Totalwindaw Result ‘ Click on a component to display characternistics below No Lieneric Generic
L-factor m WmZK Diividers Dividers Dividers
—Glazing
sHae [0.4728 -
f i . 3 PDD [inches) Tl A 075000 1.50000
vi[gsE || Click on the Detail 2|~ FODlched)
W2k SHGCO 015 0.01590 n.oiasn
e[ 2 opewi|| button to show the e | 078 T E——
SHGCy, SHGCy, S : : :
VTo, VT, values for WTO 0.000a0 0.00000 0.00000
the product VT 077080  06ER%4  0EO7E2
2| i
For Help, press F1 Mode: NFRC [sT | UM |
[].4 | Save As.. I

Figure 9-24. Window Library record for the best glazing option for the aluminum horizontal slider.
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Table 9-13. SHGCo, SHGCy, VTy and VT data for the best glazing option in this product line (Clear, Argon, Low-E)

Dividers o
<1” (25.4 mm) Dividers
o (modeled at 217 (25.4 mm)
No Dividers 0.75”) (modeled at 1.5”)

SHGGC, 0.01315 0.01590 0.01850
SHGC, 0.78405 0.70284 0.62632
VTo 0.0 0.0 0.0
VT 0.77090 0.68694 0.60782

SHGC Calculation Using Equation 4-1 from NFRC 200

Using Equation 4-1 from NFRC 200 and the data from Table 9-11, calculate the whole product SHGC from the
SHGC,, SHGCy, and SHGCc:

SHGC = SHGC + SHGCc (SHGC; - SHGCy)

Without Dividers:
SHGC

0.01315 + 0.5971 (0.78405 - 0.01315)
0.4735

With Dividers < 1” (25.4mm) - modeled at 0.75”:
SHGC = 0.01590 + 0.5971 (0.70284 - 0.01590)
= 0.4261

With Dividers > 1” (25.4mm) modeled at 0.75”:
SHGC = 0.01850 + 0.5971 (0.62632 - 0.01850)
= 0.3814

Table 9-14. Total product SHGC for the best glazing option (Clear, Argon, Low-E).

SHGC
Dividers Dividers
: : . £ 25.4 mm, modeled > 25.4 mm, modeled
Glazing Option No Dividers ’ ’
gop at19.5mm (1.0”, | at38.1mm (>1.5”,
modeled at 0.75”) modeled at 1.5”)
Clear, Argon, Low-E 0.4735 0.4261 0.3814

VT Calculation Using Equation 4-2 from NFRC 200

Using Equation 4-2 from NFRC 200 and the data from Table 9-11, calculate the whole product VT from the
VT(), VT1, and VTct

VT = VTo + VTc (VT; - VTo)

Without Dividers:
VT = 0.0 +0.4521 (0.77090 - 0.0)
= 0.3485
With Dividers <1” (25.4mm) - modeled at 0.75”:
VT = 0.0 + 0.4521 (0.68694 - 0.0)
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

= 0.3106
With Dividers > 1” (25.4mm) modeled at 0.75”:

VT = 0.0 + 0.4521 (0.60782 - 0.0)
= 0.2748
Table 9-15. Total product VT for the best glazing option (Clear, Argon, Low-E).
VT
Dividers Dividers
<25.4 mm, modeled at | >25.4 mm, modeled at
. . o 19.5 mm (= 1.0”7, 38.1 mm (> 1.57,
Glazing Option No Dividers modeled at 0.75”) modeled at 1.5”)
Clear, Argon, Low-E 0.6434 0.5771 0.5143

9.3.7. Drawings for Aluminum Horizontal Slider

The following pages contain detailed drawings for this window.

Sill Vent

1.000

Figure 9-25. Dimensioned drawing for the sill vent cross section.
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Sill Fixed

1.000

Q)

Figure 9-26. Dimensioned drawing for the sill fixed cross section.

Jamb Vent

1.000

0.750

| 0.061

Figure 9-27. Dimensioned drawing for the jamb vent cross section.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Jamb Fixed
1.000
+ = A A k
0.750 oess T
0.385
| .
- - 0.061
% Q
0.675
—
Figure 9-28. Dimensioned drawing for the jamb fixed cross section.
Head Vent

1.269

0.750 1 é

[

1.000

Figure 9-29. Dimensioned drawing for the head vent cross section.
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Head Fixed

1.269

0.750

1.000

Figure 9-30. Dimensioned drawing for the head fixed cross section.

Meeting Rail

0.750

1.000

Figure 9-31. Dimensioned drawing for the meeting rail cross section.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Spacer
0.7600
B 07000 ——— ] {
0.0750 | 0'415; \ 0.0800
0.0770 j }
0.3300 1
0.2500
0.1000 —
H—‘ 0.1724 }«
Figure 9-32. Dimensioned drawing for the spacer.
Divider

00310 —

¥
;
B

A— 02880 —F

0.3500

Figure 9-33. Dimensioned drawing for the divider.
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

9.4 Problem 3: Skylight

9.4.1. Description

Window Type Skylight.
Owverall Size Width = 1200 mm; Height = 1200 mm
Frame Material Wood.

Glazing System  Double glazing, 17.0 mm (0.669”) overall I.G. thickness. Both the inboard and outboard
lites are generic 3 mm clear glass. The glazing cavity is air filled.

Spacer Type Aluminum folded spacer.

Glazing Method ~ Butyl rubber sealant.

Dividers N/A

Cross Sections See Section 9.4.7 for drawings of this product.

9.4.2. Glazing Matrix

The following table shows the glazing matrix that is to be simulated for the skylight.

Table 9-16. Matrix of glazing options for the skylight.

Glazing Options
17 mm (0.669”) overall thickness Grid Option Manufacturer

1 Clear (3mm), Air, Clear (3mm) N/A Generic
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9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

9.4.3. Center-of-glazing Modeling (WINDOW)

In WINDOW, create a record for the glazing system using generic 3 mm clear glass for both lites and a 10.9
mm (0.429”) air space (air filled). Make sure to set the “Tilt” to 20°.

The following figure shows the WINDOW Glazing System Library for this glazing system.

~=1ol]

i Glazing System Library {C:\Program Files'LBNL' WINDOW63" Skylight.mdb}
File Edit Libraties Record Tools Wiew Help

® i O#7[%|2K

ISk BB S 8z K «» M|H

— Glazing System Library

| v

List

Calc [F9]

i

Hew
Copy
Delete

Save

D #[2 Mame: |Skylight Diouble Glz

ﬁLayers:|2 ﬂ TiIt:I 20"

EmIBNBenta| [ FRC 100.2010

=

IG Height:l 1000 mm

IG Width 1000 mm

Comrment: |

Ovwerall thickness: |1 E.300  mm

Fle

Mode: Iﬁ

4

Report | | [ o] Name [Mode] Thick [Flig] Tsol | Rsolt | Rsol2 | Tvis | Rwist [ Rvis2| Tir | E1 | E2 | Cond |
*|  Gless1» 102 CLEAR_3DAT # 30 [O|oss 0075 0075 0899 0083 0083 0000 0840 0840 1.000

Gap1 »» 1 i 108 O
*|  Glassz 102 CLEAR_3DAT # 30 [O|osss 0075 0075 0839 0083 0053 0000 0840 0840 1.000

Center of Glass Results | Temperature Data I Optical Data | Angular Data I Color Properties |

Lfactar SC SHGE Rel Ht. Gain Twis K.eff
Wim2-K Wwidma WK
3.22952 0.57935 0.76503 578.0 0.81427 0.0729 e

[
Mode: NFRC (ST[ oM [

Far Help, press F1

Figure 9-34. WINDOW Glazing System Library for the skylight.

The results for the center-of-glazing U-factor are shown in the following table.

Table 9-17. Center-of-glazing U-factor results from WINDOW

Glazing Options

Center-of-glazing U-Factor

17 mm (0.669”) overall thickness

W/m?-°C

BTU/hr-ft?>-°F

1 Clear (3 mm), Air, Clear (3 mm)

3.22952

0.56875

This glazing system will be used in THERM to calculate the frame and edge-of-glazing U-factors, and also in

WINDOW to calculate the overall product U-factor.
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9. SAMPLE PROBLEMS

9.4 Problem 3: Skylight

9.4.4. Edge-of-glazing and Frame Modeling (THERM)

Skylights are modeled in the same manner as other window products - with separate THERM files for the
sill, head, jamb, and so forth. See Section 8-5 of this manual for detailed instructions on modeling skylights.
For this example, we will assume that the skylight is flush-mounted.

The following table shows the files for this example.

Table 9-18. Files associated with the skylight example.

Cross Section DXF Filename THERM Filename
Sill Skylight-Frame.dxf SL.thm
Head Skylight-Frame.dxf HD.thm
Jamb Skylight-Frame.dxf JB.thm

The table below shows the resulting U-factors for the skylight cross sections.

Table 9-19. THERM results for the skylight cross sections.

Frame U-Factor

Edge U-Factor

Cross Section | W/m*°C Btu/hr-ft*-°F W/m?-°c Btu/hr-ft*-°F
Sill 4.7604 0.8383 3.5507 0.6253
Head 4.7955 0.8445 3.5527 0.6257
Jamb 4.8084 0.8468 3.5455 0.6244

The figures on the following pages show the THERM cross sections and U-factor results for this window.
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9.4 Problem 3: Skylight

9. SAMPLE PROBLEMS

Head
x|

Skylight Head

Modeling Assumptions:
= Cross Section Type = Head
= Gravity Arrow = Down
»= Glazing System = Down
=  File Rotation = 70° Clockwise

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = SHGC Exterior

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

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

BC = Adiabatic
U-Factor Surface tag = None

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

BC = Adiabatic
U-Factor Surface tag = None

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

i
U-factar delta T Length
W ma-K (= i Rotation
Frame (47956 [330  [430000 (200 |Projected in Glass Flane 7]
SHGE Exterior 51478 |330 |485853  [20.0 | Projected in Glass Plane x|
Edge M |25 200 | Proiected in Glass Plane 7|

% Enror Energy Morm I ERerES

Export |

Figure 9-35. THERM cross section and U-factor results for the head cross section.
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

Sill

BC = Adiabatic
U-Factor Surface tag = None

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

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = SHGC Exterior

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

Gravity Yectonk |

BC = Interior Wood/Vinyl Frame

(convection only)
Radiation Model = AutoEnclosure

U-Factor Surface tag = Frame

Skylight Sill

Modeling Assumptions:

=  Cross Section Type = Sill
= Gravity Arrow = Down

= Glazing System = Up

File Rotation = 70° Clockwise
BC = Adiabatic

U-Factor Surface tag = None

wractars x|
Ll -factor delta T Length
Wim2-K C i R otatioh
Frame [4.7604  [32.0 [420003  Jz00 | Projected in Glass Plane |~ |
SHGC Exterior |5.1 097 |39.U |43.5354 IEU.D IProiected in Glazz Flane j
Edge | [38807 330 [gas  [200 | Prajected in Glass Plane |~ |
% Ermor Ene[g}, Morm IW E:,:por[ |

Figure 9-36. THERM cross section and U-factor results for the sill cross section.
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9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

Jamb

BC = Adiabatic
U-Factor Surface tag = None

'

> - —— Skylight Jamb

Gravity Yectanjed|

Modeling Assumptions:
=  Cross Section Type = Jamb

=  Gravity Arrow = Into the Screen
=  Glazing System = Up

File Rotation = None

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody § <
U-Factor Surface tag = None

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

BC = Interior Wood/Vinyl Frame
(convection only)
/ Radiation Model = AutoEnclosure

U-Factor Surface tag = Frame

BC = NFRC 100-2010 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = SHGC Exterior

o

T BC = Adiabatic
U-Factor Surface tag = None

x

U-fackar delta T Length
WK C mrm Rotation
Frame (48084  [380  [430002 (300 |Projected in Glass Plane 7|
SHGC Exterior [5.1385  [38.0 [455853  [a0.0 | Projected in Glass Plane |~ |
Edge | [35486  [3a0 |35 I | Projected in Glass Plane |~ |
% Error Energy Marm I 7.ED% ﬂl

Figure 9-37. THERM cross section and U-factor results for the jamb cross section.
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9. SAMPLE PROBLEMS

9.4 Problem 3: Skylight

9.4.5. Total Product U-Factor

In WINDOW, import the THERM cross sections into the Frame Library.

Window Library {C:"Program Files"LBNL WINDOWG3 Skylight.mdb} — |E||ﬁ|
File Edit Libraties Record Tools Yiew Help
Ded|sB2R|E[E: > nBael: [O0#72][%]2w
: . Frame Library (C:“Program FileshLB ML W/ MD 046345 kylight mdb) =
Detailed Yiew |
Update Frame Edge Edge Glazing
D_I D Name Source | Type Uwalue Uwalue | Corelation | Thickness Pfd Abs | Color
Hew W2 | Wema2-K mm T
3
Lopy |
2 JB.THM Them  Jamb 4808 3545 N/ s 40 o3 [
Deliz | 3 SLTHM Therm il 4TED 3551 KA B3 430 o030 [
—Find
IID 'I
Advanced... |
3 records found.
Export |
Bepart |
Print | _I
Far Help, press F1 Mode: MFR.C ’ﬁ MM 5
Figure 9-38. WINDOW Frame Library.
&1 Window Library {C:\Program Files'LBNL\WINDOW63" Skylight.mdb} o ] 4]
Fle Edit Lbraries Record Tools Wew Help
DS $BRB(& EH: (B €0: O#7 %28

[yl
"
o

il

g

Marmal

List

Hew

Copy
Delete
Save

Feport

[ Dividers

i

Dividers

Dizplay mode:

4

D #

o

Mame |Skylight - 3mm Generic

Mode INFHE 'l

Width | 1200 mm
Height 1200 mm

Area [ 1440 m2
i | 0

Envitonmental Conditions
MFRC 100-2010 A

Tywpe ISkyIight 'lﬂ

~ Total Window Result

U-factor [357208 W/m2:.
sHC [0.66238
v [o7074

[ % Deal |

Detail..

<]

Click on a component to dizplay characteristics below

Glazing System
Name [Skyight Double Glz =l
ID 2 Ucenter | 3323 Wim2K
Mlayers 2 SC| 0879
Area | 0974 m2 SHGC | 0.765
Edge area | 0.267 m2 WVic | 0814

Far Help, press F1

Mode: MFRC [ST [ [MUM 4

o

Figure 9-39. Window Library record for the skylight.
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9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

Table 9-20. Total product U-factors.

Glazing Options Total Product U-Factor

17 mm (0.669”) overall thickness W/m2-°C Btu/hr-ft2-°F

1 Clear, Air, Clear 3.57206 0.62908

9.4.6. Individual Product SHGC and VT using SHGC0& 1and VT0& 1

The methodology for determining the Solar Heat Gain Coefficient (SHGC) and Visible Transmittance (VT) for
products is outlined in NFRC 200 using values of SHGCy, SHGC1, VTp and VTi. These values are calculated
in WINDOW for the best glazing option modeled with the highest frame and edge U-factor frame, as outlined
in NFRC 200, Section 4.2.3 (A).

Display the results for the SHGCp, SHGC;, VTo and VTi for the best glazing option (Clear, Air, Clear), as
shown in Figure 9-40.

i W6 - Window Library (C:'Program Files',LBNL' WINDOW63'Skylight.mdb) - 10l =l
File Edit Libraries Record Tools Wew Help
DSH sBAEE[: « « » B o0 O#* 7% 2N
it | D # 1 | m
Mame |Skylight - 3mm Generic
ModeINFHC 'l
Hew |
0 Type ISkyIight A l ﬂ
oo | width [ 1200 mm < Best Glazing
_ Dekete | Height | 1200 mm Option
Save | Area| 1.440 m2
Beport | Tilt I 0
Environmental Conditions
I~ Dividers [MFRC T00-2010 =l
Dividers |
Marmal hd
— Total Window Results I: Mo e e
1-factor |3_5?2ns wiim2K, Dividers Dividers ‘ Dividers
SHEC IR . FOD () M/ 19049933 38.099998
Ll CECET I SHGCO 0002958 0005795 0.009483
EHl 36 Detail...| SHGCT 0.864762 0781443 070251
. . WTO
Click the Detail e 0.000000 0.000000 0.000000
button to display the 0.8E1802 0775646 0.B94027
L SHGCy, SHGC,,
«l__ VTa. VT values. — e | [Saveren |
For Help, press F1

Figure 9-40. Window Library record for the best glazing option.
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

Table 9-21. SHGCy, SHGC;, VToand VT data for the best glazing option in this product line (Clear, Air, Clear)

Dividers Dividers
<1” (25.4 mm) >1” (25.4 mm)
No Dividers (modeled at 0.75”) (modeled at 1.5”)
SHGC, 0.002958 0.005795 0.008483
SHGC; 0.864762 0.781443 0.702511
VT 0.0 0.0 0.0
VT, 0.861802 0.775647 0.694027

SHGC Calculation Using Equation 4-1 from NFRC 200

Using Equation 4-1 from NFRC 200 and the data from Table 9-21, calculate the whole product SHGC from the

SHGCo, SHGC;, and SHGCc:
SHGC = SHGC + SHGCc (SHGC; - SHGCy)
Without Dividers:
SHGC = 0.002958 + 0.76504 (0.864762 - 0.002958)
= 0.66227
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC = 0.005795 +0.76504 (0.0.781443 - 0.005795)
= 0.59920

With Dividers > 1” (25.4mm) modeled at 0.75”:
SHGC = 0.008483 + 0.76504 (0.702511 - 0.008490)
= 0.53944

Table 9-22. Total product SHGC for the best glazing option (Clear, Air, Clear).

SHGC
Dividers Dividers
<1” (25.4 mm) >1” (25.4 mm)
Glazing Option No Dividers (modeled at 0.75”) (modeled at 1.5”)
Clear, Air, Clear 0.66227 0.59920 0.53944
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