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
= Problem 4: 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.
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9.2 Problem 1: Vinyl Fixed 9. SAMPLE PROBLEMS

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

9.2.1. Description

Window Type
Frame Material

Glazing System

Spacer type
Glazing Tape

Dividers

Cross Sections

Fixed picture window

PVC frame; the same geometry can be used for the head, sill and jambs. The wall
thickness is 3.175 mm (0.125").

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 Sungatel00 low-E coating on surface three, and the glazing cavity (12.5
mm (0.492")) is air filled.

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, between the glass. The grille pattern for the
window is three by four.

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, dividers, so the glazing matrix must include
both a case with and without the dividers.

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

9.2.3. Center-of-glazing Modeling (WINDOW)

Model the glazing system in WINDOW with double strength 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.

i1 Glazing System Library {C:\Program Files'LBNL'Workshop',Yinyl Fized'vinyl.mdb) j@l - |E||5|

File Edit Libraries Record Tools Wiew Help

DS %208 S|E: ) v|B- ep: OH % TN

— Glazing System Library =
Calc [F3) | D # |36 Mame: | 3mrm vingl
Mew | ﬂLayers:|2 ﬂ Tilt:l a0 ©
Copy | Environtiental [} R 1002001 =
Delete | Camment; | 1 2
Save | Owerall thickness:I‘IS.DES mm Mode: Iﬂ
Report | [ | Name |Mode| Thick [Fiip] Tsol [ Fisolt | Rsolz | Twis [ Fvist | Rwis2 | Ti | E1 | E2 | Cond|  Comment
Glass1» 5009 CLEAR_3PPG # 33 [J|os27 0076 0077 0898 0086 0085 0000 0840 0.840 1.000
Gaz1 w1 Air 125
Glazs 2 »» 5142 5100CL_3PPG # 23 [ os74 0262 0207 0827 0047 0062 0000 0096 0.840 1.000
Center of Glass Results | Temperature Datal Optical Data | Angular Data | Color Properties
Ufactar SC SHGC Rel. Ht. Gain Triz F.eff
Wim2K Wiim2 Wi
1.78E5 0.6958 0.E0E7 454 0.74E3 0.0329
™ Protected ]
Far Help, press F1 Mode: NFRC E MM v

Figure 9-1. WINDOW 4.1 Glazing System Library for 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 (0.75" overall Wim?-°C (Btu/hr-
thickness) ft*-°F)
1 Clear (3 mm), Air, Low-e (3mm) 1.7865 0.314

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.
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9.2 Problem 1: Vinyl Fixed 9. SAMPLE PROBLEMS

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

Although this is a fixed window, and the head, sill and jamb have the same geometry, it is necessary to create
a different cross section for each component type, because of the ISO 15099 modeling assumptions for gravity
vectors as well as for Condensation Resistance modeling. The cross sections for each component will be the
same, but the orientation of the glazing system and the properties will be different for each.

Table 9-3 shows the files that are on the CD for this example.
Table 9-2. Files associated with the vinyl window example

Cross Section DXF Filename THERM file
Sill (model with CR on) Vinylp.dxf Vinyl-Sill.thm
Head (model with CR on) Vinylp.dxf Vinyl-Head.thm
Jamb (model with CR off) Vinylp.dxf Vinyl-Jamb.thm
Divider (model as vertical divider with CR off) Vinyl-Div.thm

Table 9-4 shows the resulting U-factors the vinyl frame and the divider cross sections.
Table 9-3. THERM results for 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 1.6147 0.2821 2.0806 0.3663
Head 1.6024 0.2822 2.0828 0.3668
Jamb 1.7250 0.3038 2.0708 0.3647
Divider 2.7018 0.4758 2.0076 0.3535

Figures 9-2 and 9-3 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

Sill

Cross Section Type = Sill
Gravity Vector = Down

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

a4

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

BC= Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor tag = Frame

i

These areas are modeled as an air cavity,
Frame Cavity NFRC 100-2001 because the
product will be taped during physical testing

-factar delta T Length

W ri-F [ mm Ruaotation
SHGC Exterior [1.4027  [38.0 [47.625 [N | Projected 'y
Frame 15908 [33.0 [47.625 [N/ | Projected v
Edge Jd | T T 25 3 | Projected v

# Emor Energy Norm I BEI% Export |

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

9. SAMPLE PROBLEMS

Jamb

Modeling Assumptions:

=  Cross Section Type = Jamb

=  Gravity Vector = Into the Screen

= Jambs are modeled without the
Condensation Resistance Model

U-factor delta T Length
Wwima-k C i Fatation
SHGC Exterior 16533 [33.0 [47.625  usa | Projected v
Frame [19253  [39.0 [47.625  [usa | Prajected
Edge | EE T EE [Ba 3 | Proiected
% Emor Energy Marm IW Export |

Figure 9-3. THERM cross section and U-factor for the vinyl fixed window jamb

June 2003
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9.2 Problem 1: Vinyl Fixed

9. SAMPLE PROBLEMS

Head

Modeling Assumptions:

Cross Section Type = Head
Gravity Vector = Down

Ll-factor delta T Length
inches Ratation

Bushfizf  F

SHGE Exterior [0.2505  [70.2 [1.875 [N [ Projected 'y

Frame [0.2827  [70.2 EE [ Projected v

Edge | |osess [0z |25 [z [ Projected 'y

% Errar Energy Naorm I 049 Export |

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

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

= Itis 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).

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

g

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 = 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

x|
Ll-factor delta T Length
WK C T Fiotation
Edge [1.9678  [33.0 J1z7 3 | Projected 'y |
Frame [25245  [35.0 f25.4 fhi | Projected v |
SHGC Exterior j |2.91 15 |39.U |25.4 IQU.U IProiected in Glazs Plarne j

% Error Energy Norm I B.02%

Export |

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

9.2.5. Total Product U-Factor

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

&8 Frame Library {C:"Program Files'L BNL'Workshop' ¥inyl Fized' vinyl.rndb) | I |
File Edit Libraries Record Tools View Help

DEH s =R[EZ([E: N | Bael: [O0H % T
Frarne Librany [C:5Program FileshLBMNLYW ark shopstinyl Fidedhwingl. mdb)

| »

Detailed Yiew

Frame

e D Uwalue

Edge Glazing
Hame Source Type Comelation | Thickness Pfd Abz | Color

89 vinyhlambTHM | Themn  Jamb 1925 2210 N/ 181 476 030 [
Delets 90 vindSiLTHM | Themn Sl 1591 2080 N/A 191 476 o3 B

Copy

]

r~ Find
1D

Advanced...

il

3 records found.

Irnpart =
Ezport

Beport

i

Erint

[
For Help, press F1 Mode: WFRC [T [ [NUM v
Figure 9-6. THERM files imported into the Frame Library.

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

#i Window Library {C:\Program Files' L BNL'\, WINDOW5' vinyl-simman.mdb} j@l - |EI|1|
File Edit Libraries Record Tools Yiew Help
Ded sE=R&E[E: > nE=00: O#| % 2N

= = “window Library [C:\Program
Detailed View FileziLBM LYW MDOW Shwinyl-simman. mdb]

| v

Calc
D Mame Type ‘Width | Height Ufactor SHGC | Twis CR

Copy ‘
2

Delete

mm mm W ma2-

1 [

200 ald U LLE
1200 1500 2.008 0458 0856 G546

Winl - L-factor \With Dividers Fixed [picture]

Fr el

—Find
D

4

Advanced..

[

2 records found.

Import
Export

Beport

i

Frint

[
Faor Help, press F1 Mode: WFRC [5I [ [mum [ 2
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 9. SAMPLE PROBLEMS

&8 Window Library {C:\Program Files'LBNL\ WINDDWS5'\vinyl-simman.mdb}) : =8 10| x|

File Edit Lbraries Record Tools Mew Help

DSH $ 2@ E: « r B ®0: OH#|[%| 2N

List 1D#1 -
Calc Mame [/inyl - Mo Dividers

Mode | NFRC -
Mew
Type | Fined (picture) 'Iﬂ
Width | 1200 mm
Delete Height |_15UD m
s Area [ 1,800 m2

ble

Capy

e

Report Tilt a0
Environmental Conditions
NFRC 100-2001 [~
Dividers
Display mode:
Hormal =z

i~ Tatal Window Result |

U-tactor I 1.8069 WwWim2-K
Glazing System
I 0.5244
SHGC j =

Detail.. MHame |3mm wiryl - Low E
oy | WD o[ ® Ucerter [ 1.783 wim2k
Ch I 55 ﬂl Mlayers I_Z SC| 069
Area [ 1,249 m2 SHGC [ 0.606
Edge ares leZ W lﬁ

Click on & component to display characteristics below ‘

J o

| »
For Help, press F1 [Mode: wFRC [sT [ m [
Figure 9-8. WINDOW total product U-factor calculation without dividers

i Window Library (C:',Program Files\LBNL\WINDOWS'\vinyl-simman.mdb) = =8 -0 x|

Eile Edit Libraries Record Tools Yiew Help

DSH| s RB|S|E: K4 E ®0: O#F % 7K

List D #|2 -

Calc Mame |Vingl - L-factor With Divi
Mode | NFRC hi

Ne

Type | Fixed [picture) 'Iﬂ

Width | 1200 mm

Delete Height |—1500 o

s Area [ 1800 m2

Report Tilt 90

Environmental Conditions
[¥ Dividers MFRC 100-2001 =

Dividers

Copy

i el

i

Dizplay mode:

Normal I

4

~ Tatal Window Fesul |

U-factor I 20077 WWimz-K

Click on a component to display characteristics below |

Glazing System
SHEC | 04578 Detail Mame |3mm winyl — Low E j il
vr [0%557 o[ = Usenter [ 1763 Wim2K
oAl 8 Daal]|| wiagers [ 2 sc [ oe®.
drea [ 0,345 m2 SHEC [ 0,605
Edge area IWmZ Wi IW b

-
4| | 3

For Help, press Fi Mode: WFRC [51 [ [MUM 4

Figure 9-9. WINDOW total product U-factor calculation with dividers

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

Glazing Options Total Product U-factor
(19.0 mm overall thickness) (Wlm2-°C) (Btulhr-ft2-°F)
1 Clear, Air, Low-e, Without dividers 1.8069 0.3182
2 Clear, Air, Low-e, With dividers 2.0077 0.3536
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9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed

9.2.6. Individual Product SHGC and VT using SHGC 0 & 1 and 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;, VTo, VT1. 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 6.1.1 (a). The values calculated from that one case are then used to calculate the SHGC for
any other glazing options using Equations 3 and 4 in NFRC 200 -- do not use the SHGC,, SHGCy, VTy, VT
from WINDOWS for every glazing option, just for the best glazing option.

WINDOWS5 automatically calculates the the SHGCo, SHGCy, VTo, VT values for any product in the Window

Library, for the three cases outlined in NFRC 200:

=  No Dividers
=  Dividers < 25.4 mm

= Dividers > 25.4 mm

i Window Library {C:'Program Files'LBNL' Workshop' ¥inyl Fixed'¥inyl.nmdb)

File Edit Libraries Record Tools Wiew Help

-8l -0l x|

DEEH| B0 S E: > [B- €0 OH#[%|T N

List

o

1D # 11 2

Mame |¥iryl

ModeINFHC 'l

Best glazing
option

Hew |
el ined [picture 'l .
Lo | \;’;Th % el | Default generic
Delete | " I " wmm dividers
eig| mm
Save | Area IW me
Beport | Tilt I 30
Environmental Conditions
™ Dividers lm
Dividers |
Dizplay mode:
INormaI 'I
[ etal Windon fesci | Click on a component to display characteristics below |
U-factar I 1.8353 Wm2-K
. . SHEE | 0.524 SHGC and ¥T detail x|
Click the Detail I_Eb Detall..
button to display W || i Ho Geneic | Generic
the SHGCO, & |—51 Detail...l Dividers Dividers Dividers
SHGC4, VTo, VT FOD {mm) WA 1905000  38.10000
values ' SHGCD 000222 000514 000730
SHGC 0.86438 077536 0.69701
vTO 0.00000 0.00000 0.00000
4| WT1 086217 077322 0.68911
For Help, press F1
— Kl ,ml
Table 9-5. SHGCy, SHGC; VT, VT for the three cases with the best glazing option for this product line, Clear, Air, Low-E.
Dividers Dividers
No Dividers £25.4 mm >25.4 mm
(1.0 inches) | (1.5 inches)
SHGC, 0.00222 0.00514 0.00790
SHGC, 0.86438 0.77836 0.69701
VT, 0.000 0.000 0.000
VT, 0.86217 0.77320 0.68911
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9.2 Problem 1: Vinyl Fixed 9. SAMPLE PROBLEMS

Figure 9-10. Window Library record for SHGCy, SHGC4, VTy, VT; calculation.

9.2.7. Drawings Vinyl Fixed Window

The following pages contain detailed drawings for this window.

Head, Sill and Jamb

1.0000
( 0.1250
0.4824
0.6250
0.1426
—10.2500 |~—
( 0.2500 0.2500
0.3750
0.1250
—| == o0.1250 i
- 0.1250
15000 1.0000 1.0000 0.5000 —+

¥

4.7

0.4824
0.6250

—10.2500 |=— 01250

1.8750

0.1250 ‘ ‘
0.2500
| o [
— 0.3750 ~— JO.ZSOO [——

1.5000 {0.2500 | 2.2500

Figure 9-11. Dimensioned drawing for vinyl fixed window.
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9. SAMPLE PROBLEMS 9.2 Problem 1: Vinyl Fixed

Spacer
00330 —~{ =
— 01750 —=
!
; ]0.0150 J | ;
J 7- / 0.2000
0.0850 / /
1 =z
= 0.5750 0.1750
0.6410
Figure 9-12. Dimensioned drawing for spacer.
Divider
00080-A Page 21
Divider type A
R0.031
N\
0.938 1.000
—oats | Aluminum
0.480 Metal

white

Figure 9-13. Dimensioned drawing for 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 example problem, there are 4 glazing options. Calculate the total product U-factor, SHGC, VT and the
specialty products table.

9.3.1. Description

Window Type

Frame Material

Owerall Size
Spacer type
Weather Strip

Cross Sections

Dividers

Glazing system

Horizontal Slider

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.

Width = 1500mm; Height = 600mm
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.

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

(0.118").

The manufacturer uses the following glass type options depending on the market

availability and price factor. The manufacturer uses clear and Low-e coated glass from

the same manufacturer.

All clear glass having nominal thickness of 3mm, 4mm, 5mm, and 6mm from PPG or CIG.

Low-e coated clear glass having emissivity range from 0.100-0.096. Thicknesses are nominal 3mm, 4mm, 5mm
and 6mm from PPG (SUNGATE 100, clear glass) or CIG (LoE SUN45 coating, clear glass)

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 (the 3 mm case) will be modeled using CIG glass.

Table 9-6. Matrix of Glazing Options for Problem 2

Glazing Options (1.0" overall
thickness)

Grid Option

Manufacture
r

*1

Clear (3 mm), Argon (95%), Low-e (3 mm)

Grids do not need to be
modeled (see note
above in divider
description)

CIG, PPG

Clear (3 mm), Argon (95%), Clear (3 mm)

Grids do not need to be
modeled (see note
above in divider
description)

CIG, PPG

9-14
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

9.3.3. Center-of-glazing Modeling (WINDOW)

In WINDOW, create the glazing systems needed for the Glazing Matrix in Section 9.3.2. An example of one of
the four glazing systems is shown in the figure below.

I8 Glazing System Library {C:Program Files'LBNL Workshop' Aluminum Slider AluminumSlider.mdb) jﬁl - |E||£|
File Edit Libraries Record Tools Wiew Help
DEEH s B2R|E E: ) r|[B2 oN; O#| % 2N
— Glazing System Library
Calo [F3) | D # |23 Name: |3mm CIG
New | ﬂLayers:|2 ﬂ TiIt:I a0 °
Erwiranmental
Copy | e e [NFRE 100-2001 =l
Delate | Eomment:l 1 2
Save | Dverallthickness:|25.398 mm Mode:l
Report | [ o | Name [Mode] Thick [Fiig] Tsol [ Rsolt [ Rsol2 [ Tuis [ Ruist [Rwis2 | Tir [ E1 [ E2 [Cond [  Comment
GIass‘I» 200 CLR-3.C1G 30 [Jjos4s 0076 0076 0904 0082 0082 0000 0840 0840 05900
Gaz1 » B Air[5%]/ Argon [95%] M 195
Glazs 2 ¢ 2016 E145-300G 30 [X) 0342 0258 0240 0497 0070 0136 0000 0102 0840 0900
Center of Glass Results | Temperature Data | Optical Data AngularDataI Color Properties
Ufactor SC SHGC Rel. Ht. Gain Twis K.eff
A2 w2 K
1.6200 06863 05947 442 0.4521 0.0446
™| Frotected
For Help, press Fi Mode: NFR.C E MUM “

Figure 9-14. WINDOW 4.1 Glazing System Library for the Glazing Options

The results for the center-of-glazing U-factor are shown in the following table:
Table 9-7. Center-of-glazing U-factor Results for the Matrix of Glazing Options

Center-of-glazing U-factor

Glazing Options
(25.396 mm overall thickness) Wim?-°C (Btu/hr-ft’-°F)
1 Clear (3 mm), Argon (95%), Low-e (3mm) 1.6200 0.2853

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.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

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

There are seven cross-sections that must be modeled for this product, listed in Table 9-10. The THERM files
listed in this table can be found on the CD.

Table 9-8. Cross sections to be modeled with their associated dxf and THERM files

Cross Section DXF Filename THERM file for 3 mm
Sill Vent 530vtsl.dxf sv_01.thm

Sill Fixed 530fxsl.dxf sf_01.thm

Jamb Vent 530vtjb.dxf jv_01.thm

Jamb Fixed 530fxjb.dxf jf_01.thm

Head Vent 530vthd.dxf hv_01.thm

Head Fixed 530fxhd.dxf hf_01.thm

Meeting Rail 530mtrl.dxf mr_01.thm

Spacer Cig30.dxf Spacer-3mm.thm

In addition to the DXF files provided on CD, detailed drawings of these cross sections are in Section 9.3.7 of
this manual.

Make a THERM file for each of the cross sections using the following steps:

=  Use the DXF files as an underlay for each file. The files were not created in a manner that THERM can
autoconvert, but the underlay can be used to trace the cross sections. (See Chapter 5, "Drawing Cross-
Section Geometry" in the THERM User's Manual).

= As the polygons for each cross section are being drawn, assign the correct material properties to them.
(See Chapter 5, "Drawing Cross-Section Geometry" in the THERM User's Manual.)

= Insert the glazing system created in WINDOW 5. (See Section 5.9, "Inserting a Glazing System" in the
THERM User's Manual.) Notice that the spacer is open to the glazing cavity, so use the technique
discussed in Section 8.7.3, "Modifying Glazing Cavities (imported from WINDOW) for Open Spacers."

=  Assign the boundary conditions to the entire cross section. (See Chapter 6, "Defining Boundary
Conditions" in the THERM User's Manual.)

= Calculate the U-factor and CR temperatures for the cross section. (See Chapter 7, "Calculating Results" in
the THERM User's Manual.)
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

= Table 9-11 shows the resulting U-factors from each cross section for the 3 mm glazing case. Note the
result for the Grid case, which will be imported into the WINDOW Divider Library.

Table 9-9. Frame and Edge THERM U-factor Results for Glazing Option 1: 3 mm

Frame U-factor Edge U-factor
Cross Section | (W/m2°C) | (Btu/hr-ft>-°F) | (W/m?>-°C) | (Btu/hr-ft>-°F)
Sill Vent 5.696 1.003 2.097 0.369
Sill Fixed 8.411 1.481 2.011 0.354
Jamb Vent 4916 0.866 2.071 0.365
Jamb Fixed 7.546 1.329 2.036 0.359
Head Vent 5.315 0.936 2.031 0.358
Head Fixed 6.848 1.206 2.053 0.362
Meeting Rail 4.862 0.856 2.110 0.372

= Table 9-12 shows the resulting U-factors from each cross-section for the 6 mm glazing case.

The figures on the following pages show THERM files and U-factor results screens for each of the cross-
sections with the 3 mm glazing system.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

Sill Vent Cross Section

(sv_01.thm)

U-Fackors
U-factaor delta T Length

dm2-K. C i Ratation
Frame |5.6956  [39.0 |EE | Projected 'y
SHGE Exterior [5.9855  [39.0 |EE | Projected 'y
Edge R BT [B34338  [nra | Projected v

% Emor Energy Norm I 7.90%

Esport |

Figure 9-15. THERM file and U-factors for Sill Vent Cross Section.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Sill Fixed Cross Section
(sf_01.thm)

X
L-factar delta T Length
W2 C mm Rotation
SHGC Exterior [2.6353  [32.0 |97.2567 [N | Projected v
Frame [8.4112  [35.0 |97.2867 [N | Prajected
Edge =] jzmin [380 [B34898  [Ma | Proiected
% Erar Energy Marm IW Export |

Figure 9-16. THERM file and U-factors for Sill Fixed Cross Section.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

Jamb Vent Cross Section
(jv_01.thm)

U-Fackors
-factar delta T Length
Wma-K C mm Rotation
SHEC Exterior [5.3506  [39.0 [sa173s [nea | Projectsd v
Frame [48162  [38.0 [54304  [nra | Projected v
Edge M P T |B35 [Mza | Projected 'y

% Ermor Energy Morm I 7.34%

Export |

Figure 9-17. THERM file and U-factors for Jamb Vent Cross Section.
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9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Jamb Fixed Cross Section
(jf _01.thm)

L-factor delta T Length
2K C

11001 Ratation
Frame I?.54BD ISS.D |54.3313 IN.:’A IProiectedY
SHGC Exterior [7.9630  [38.0 [5a1748 [N/ | Projected v
Edge Jd | EE=C I T |635 3 | Projected v

ZErrorEnergyNormIW Export |

Figure 9-18. THERM file and U-factors for Jamb Fixed Cross Section.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

Head Vent Cross Section
(hv_01. thm)

x|
U-factor delta T Length
WA mn2-K, C i Rotation
Frame |5.3155 ISS.D I?D.1SD2 INHA IProiectedY
SHGC Exterior [5.5304  [33.0 EOAE [Prajected 'y
Edge ] j20e07 330 [Eadass oA [ Projected 'y
% Errar Energy Narm I 9.48% E=port |

Figure 9-19. THERM file and U-factors for Head Vent Cross Section.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Head Fixed Cross Section
(hf_01.thm)

U-Fackors

-factar delta T Length
W2 C mm Raotation
SHGC Extericr [7.1610  [39.0 frotsz [N | Projected v
Frame 58475 [35.0 | EORET | Projected v
Edge x| femE2a [380 |CEEEEEN | Projected
% Emar Energy Marm IW Export |

Figure 9-20. THERM file and U-factors for Head Fixed Cross Section.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

Meeting Rail Cross Section
(mr_01. thm)

Ll-factor delta T Length
WK C T Fiotation
Frame [48618  [33.0 [481743 [N/ | Projected
SHGC Exterior [5.6506  [39.0 [5a4786 [N/ | Projected v
Edge ) A R 127 fMez | Prajected ¥

% Enar Energy Norm I 8.27%

Figure 9-21. THERM file and U-factors 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.

i Frame Library {C:\Program FilesLBNL' Workshop'Aluminum Slider', AluminumSlider.mdb) j@l — |E||i|
File Edit Libraries Record Tools View Help
DwdHlfERESE: « (v v|Bael: (O#%|2N
: = Frame Libramy [C:\Program FilessLEMLYW orkshophaluminumm 1=
Detailed View | SliderAluminumSlider. mdb)
Frame Edge Edge Glazing
I Name Sourcs Tupe Uvalue Uwalue Conelation | Thickness Ptd Abs | Calor
Hew Wem2-K, Widma-K, mm mm
b HE_07 .thm Therri
Copy |
25 hv_0Tthm Them  Head 5315 2031 N x4 w2 ox;
Delete | 26 J_00thm Them  Jamb 7546 208 NG w4 53 0w [
CFd— 27 v 01.thm Them  Jamb 4916 207 N/ 254 543 o030 [
[io -] 28 MLOTthm Them  WerlicalMe 4852 2110 N x4 a1z o [N
29 SFO0thm Them il B41T 2011 N x4+ w3 ox BN
30 Sv_0Tthm Them il 5695 2097 N/ x+ w5 ox [N

Advanced...

4

7 records found.
Impart
Export
Beport

Print

el

For Help, press F1

=
Mode: NFRC [ST[ um [ 4

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

In the WINDOW Window Library, create a record using the THERM files imported into the Frame Library,
and the glazing system created for the product, as shown in the figure below.

Fil= Edit Libraries Record Tools ¥iew Help

‘Window Library {C:'Program Files'LBNL' Workshop' Aluminum Slider Aluminu

] o [m[ 3]

DESH| s 2B|E|E:H1r M@ @0: OH#|%| 2N

Lizt

_ L |

Copy
Delete

Save

dddy

BReport

" Dividers

Dividers

i

Dizplay made:
Marmal 7 I

4

ID#|a -
Mame [Aum Heriz Slider - Mo Di |
Modem
Typelmﬂ

‘Wwidth | 1500 mm
Height 1200 mm

Alea| 1,200 m2
TiItI 30

Ervvironmental Conditions
NFRC 100-2001 ~

r— Total Window Fesult

Click on a component to display characternistics below

U-factar I 2.7344 wiimz-k.
SHGE | 0.4635
Detail..
WT | 0.3480
CR | 27 Detail...'

For Help, press F1

Mode: MFRC (ST [MOM v

S

Figure 9-23. WINDOW total product U-factor calculation.The following table shows the overall product U-factor, from WINDOW,
with and without dividers.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

Table 9-10. Total Product U-factors

Glazing Options
(19.0 mm overall thickness)

Total Product U-factor

(W/m?-°C)

Btu/hr-ft’-°F
(

1 | Clear, Argon, Low-e, Without dividers

2.7944

0.4921

9.3.6. Individual Product SHGC and VT using SHGC 0 & 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;, VTo, VT1. These values are calculated in
WINDOW for the best glazing option modeled with the highest frame and edge U-factor frame, as outlined in

NEFRC 200, Section 6.1.1 (a).

i Window Library (C:\Program Files\LBNL\¥Workshop! Aluminum Slider', Alumi
File Edit Libraries Record Tools Yiew Help

28 -10f x|

CEE B2 B : 14 M|@E

®0: OH| % 7K

<

Far Help, press FL

SHGCy, SHGC;,,
VTo, VT1 values for =
the product B

Figure 9-24. Dimensioned drawing for vinyl fixed window.

Lat | D#[a =] T
Mame [Alum Horiz Slider - Mo Di
- Mode [NFRC =l
Type I Harizontal Slider l ﬂ
LCopy e
Wwidth 1500 mm
Delete Height [ 7200 mm
Save Area | 1.800 m2
Beport Tilk I 30
Enviranmental Conditions
I™" Dividers NFRC 100-2001 -
Diwiders
SHGC and ¥T detail
Dizplay mode:
Mormal - MHa Generic Generic
- Total Window Result - - Dividers Dividers Dividers
Click on a companent to display characte
Uit | 232:: ek PDD finches) N/4 075000 1.50000
SHGC | U omaer
w1 55 Detall.. > SHECO 0.01235 0.0msm .oy
. I—ZT Dol SHGC 078197 070034 0.62440
1 . .
= Click on the Detail YTO 000000 000000 0.00000
button to show the W1 076987 (68533 OLE0B5

| Save fs.. I
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

9.3.7. Drawings for Aluminum Horizontal Slider Window

The following pages contain detailed drawings for this window:

Sliding Head

(NFRC-VT-HD)

Glass A
Thickness 1.000
+0.010 00070A
3mm 0.120,, 05 ~ Fa A -
05348A
4mm +0.005 !\
0.1 55_0_(,05
+0.005 ]
5mm . ) -
0.1 85-0.005 5
+0.005 t
6mm 0.225_0 ;,05 -
3 0.101—| ru.osz

Note : All Weather Strippings
are Type-l

0.092

=
Figure 9-25. Vent Head Drawing for Horizontal Aluminum Slider.

Page 1

Exterior

[~ 05308A

THERM5/WINDOWS NFRC Simulation June 2003
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

Page 2

Fix Jamb

Glass A
Thickness
3mm 0.1207, o5
4mm 0.155, .
5mm 0.185 "
6mm 0.2257, >

Note: All Weather Strippings
are Type-l

Exterior

(NFRC-FX-JB)

1.00¢ 00070A

A 05338A

0.061—

Interior

0.675

05300A

Figure 9-26. Fixed Jamb Drawing for Horizontal Aluminum Slider.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Sliding Sill Page 3
(NFRC-VT-SL)
1.000
00070A
N A
Glass A 053497
Thickness N
+0.010
3mm 0.120; 505 ? /
W 0.750
4mm +0.005 !
0-1 55-0.005 ° :Ias r0.092
r0.092
+0.005 i
Smm 0.1 85-0.005 ,§ ’ S
= -
+0.005 [} a
6mm 0.225 . E E
Note : All Weather Strippings oo
are Type-l ’
05342A
|5
w 1.296
Figure 9-27. Vent Sill Drawing for Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

- Page 4
Fix Head
(NFRC-FX-HD)
Glass A
Thickness
1.000————
+0.010
3mm 0.120,, oo5
4 +0.005 -ore AT 00070A
mm 0.155 ) 05
+0.005 05348A
5mm 0.185 N
+0.005 -
6mm 0.225 5 2
= [
[] -
Note : All Weather Strippings t u’j
are Type-l = [o.002 ooz
1
t

05308A

1.269

L HY i
Figure 9-28. Fixed Head Drawing for Horizontal Aluminum Slider

9-30 June 2003 THERMS5/WINDOWS5S NFRC Simulation Manual



9. SAMPLE PROBLEMS 9.3 Problem 2: Aluminum Horizontal Slider Window

Sliding Jamb

(NFRC-VT-JB)

Glass A
Thickness

3mm | 0.120) 40,

4mm 0.155 20" o
5mm 0.185 " - a e -
6mm 0.225 " N

Note : All Weather Strippings
are Type-I

0.061

Exterior

Page 5

00070A

05338A

05300A

Interior

—J

0.675

Figure 9-29. Vent Jamb Drawing for Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

FiX Si" Page 6

(NFRC-FX-SL)

Glass A N 05349A
Thickness
+0.010
3mm 0.120_ 05 ?
T 0.750
4 +0.005 0.385
mm 0.155_ 05 [ o002
+0.008 Y ﬁ ro.ogz
5mm 0.185 5 c 5
[ —
+0.005 0 =
6mm 0.225 . 3 E
Note : All Weather Strippings
are Type-I

—=— 05342A

1.284

C

Figure 9-30. Fixed Sill Drawing for Horizontal Aluminum Slider.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Page 7
Meeting Rail
(NFRC-MTG)
Glass A
Thickness
+0.010
3mm 0.120_, 405
4mm +0.005
0.155_ ;05
+0.005 1.000
S5mm 0.185 . oass~| — |—A A~ -
6émm | 0.2257 " N
Type-ll 05370A
/
o.:Iaso'GM
l r0.092
|
f
l.).!!QZ‘f
0.092
. | . 5
() =
l: 0.092‘1 x B
‘9' oser  O3° -— 05370A "*'
£ l w
05371A
00070A A A Type-l
1.000
Figure 9-31. Meeting Rail Drawing for Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

05300-A

—1 0.269 1.553
1 ~0.141 1.412
1 [1—0.047
| =—0.040 | [o.080
~—0.040
0.062—| r
— * !
0.4‘05 o.:Ioo I 0.180 W fo-ose 0'2*55 0.317
i S—
L ‘ i o.oez—»‘ —
0.143 a5 | " ~—0.040
1.280 r /} I 1.280
—0.045
% —\J [/: !
f0.288
0522 | )
- e e
0.209 0.147 0.7085 T T 0 11 1
o f
0.155— | p-075— |~
— 0.296 |~— —0.250 ~—
608 0.678 035
3.375
Figure 9-32. Fixed Jamb Drawing for Horizontal Aluminum Slider.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

1.750

r0.1 k4l

-—0.406 2.458
0.269 —~| -—
0.047—+H |—
0.040
* [}
| J |
0.416  0.180 o.:joo
f - |
o
0.065]
— -~ 0.249 0.025 —| L
0.746 R0.026 t~—o0.187
1.750
00.138
F0.116 (|
1
‘ % ‘ ; 45° o.:Iss [
; 0.54
¥ 0.288 _
B - [o-045 U\ ‘ uD.ZAGA'@*\z - | 0419
— - ——  o0.447 \
I e Vepd S
0.085
—{| ho.183
—| |-o0.55
0.184—~ [~ — |—o0.pa5 0.206
0.301—| - 0.250 [~ e 0.511—
1.035 0.678 1.554
3.375

Figure 9-33. Head Drawing for Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

05342-A

Q)

Figure 9-34. Sill Drawing for Horizontal Aluminum Slider.

5338-A

1.290
-~1[~—0.020
{ ¢ ~—0.490 —
o.1ooJ‘ o.ozoj J' 1 —{ 0.250 [~—
0.020 _
0.1 ooJ 0.766
1.388
R0.078— T
0.476 o.:’Ioo
f _
0.123 ; [
? |
o.o4oJA
— ~—0.168
0.125— |— ~——0.520—

Figure 9-35. Stile-Fixed Drawing for Horizontal Aluminum Slider.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

——0.020

—~—0.080

1.290

5348-A

0.100
0.020- ~—0.262
R0.048
| RO.131 / 1.464
0.1 31J F/+/
|
T 1 0.652
0.300 0.178
$ ]
I
~—0.062
0.047 —| [~ —1 ™ 0.054
0.040 | [— 0.670 —— ~—0.310
- ~—0.141
—R0.031
Figure 9-36. Stile-Fixed Drawing for Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

5371-A

1.049 ~—0.498 —

0.749 ~~ 0.375

~— 0.498 —

0.063 | =— —| [~—0.060

f R0.016— | [770-080

0.197 T 0.196 “* ‘
|

R0.07:

o.020— | -~ 0.020

= 0.075¢ 526

—1 [~0.100

1.290 0.050

0.006—
0.489

0.158

R0.031

~—0.522 —

0.624

1.875
Figure 9-37. Stile-Slide / Silt - Fix Drawing for Horizontal Aluminum Slider.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

1.049——————— ~— 0.498 —-
0.749 - 0.375— ~—0.186
R0.016

—={ |=—0.060 0.341

| 0.240 |- J

v v |
i 3 ﬁ‘ | —R0.027
0.020
0.100— Ro.078 -—0.072
—{|~10.020
—||=—0.02
1.290 ~—0.100
0.009-
0.489 F
[ 0.020 0.251
—L—1L—1L—1L—1
I t
N-R0j031
0.054—| [—
~— 0.522 —~{0.200~—

1.875

Figure 9-38. Stile-Fixed Drawing for Horizontal Aluminum Slider.

5370-A
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9.3 Problem 2: Aluminum Horizontal Slider Window

9. SAMPLE PROBLEMS

00030-A

Page 16

0.022—~| |- 071 0.045—~| [—
0.015 o PIB
0.700 ﬂ Stainless Steel
fo-o18 | —o0.142 it
0.415 T
H o.oaoJ‘ 0.145 0.217
I s 17T L 0.366
0.077 1 0.178 Silicon
0.100 15 ‘ || o008 "
s R0.030
0.038 Dessicant
0.415
1 egss —1 --0.020
0.035—~| [~—
0.760 Glass A
: Thickness
+0.010
3mm 0.015_) 305
+0.005
4mm 0.015
+0.005
5mm 0.01 5-0.005
+0.005
6mm 0.015
Figure 9-39. Spacer Horizontal Aluminum Slider.
|
00040-A Page 17
0.022—~| - 0.045—~| |—
0.645
0.015 PIB
0.630 — Stainless Steel
[o-018 |+ ~0.142
~——0.345 — [
H o.oaoJ‘ 0.145 0.217
I s 17T 4 l 0.366
0.077 * L 0.178 Silicon
0.100 15 0.006
\ k) [ |
‘ ‘;0*038 R0.030
) Dessicant
[~——0.345 —
ok, —||~t-0.020
0.035—~| |~—
0.690 Glass A
Thickness
+0.010
3mm 0.015_ 05
4 +0.005
mm 0.015 0o
+0.005
Smm 0'015-0.005
+0.005
6mm 0.015 .
Figure 9-40. Spacer for Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window

Page 18

9. SAMPLE PROBLEMS

00050-A

0.022—~{ [~— 0.045—~| ~—
0.585
0.015 PIB
0.570 ‘1 Stainless Steel
[o-o18 |y |-—0.142 |
f N 0.285 —-| i
1! 0.030 0.145 0.217
I T ! 0.366
0.077 | I i
o.100 15 0.006 0.178 Silicon
5 i b r . 4
‘ ]: 1 R0.030
~0.038 .
l-— 0.285 —-| Dessicant
-+ 0.038
—| 0.097 1 [70-020
0.035—~{ [~—
0.630 Glass A
Thickness
+0.010
3mm 0.015 9 505
4mm +0.005
0.01 5_0_005
+0.005
5mm 0'015-0.005
+0.005
6mm 0.015_ ;.
Figure 9-41. Spacer Horizontal Aluminum Slider.
00060'A Page 19
0.022— [~ 0.045—| —
0.015 ’ PIB
0.490 —| Stainless Steel
0.018 | L e i\
e * 1
. Zﬁ
1 0.030 0.145 0.217 %
I t 0.366 é/f
177 -
f
0.077 ‘é = e 0.178 Silicon
8 | s ro.ous ¢
‘7 1 R0.030
[~-0.038 .
— 0.205 [— Dessicant
-+ 0.038
] l~—0.097 —||~r0.020
0.035—~| |—
0.550 Glass A
Thickness
+0.010
3mm 0.015 405
4mm +0.005
0.01 5_0_005
+0.005
5mm X
o 015-0.005
+0.005
6mm 0.015 ) ;s

Figure 9-42. Spacer Horizontal Aluminum Slider.
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

00080-A Page 21

Divider type A

R0.031\
.~

e N
0.938 1.000
e A
-
0418 Aluminum

0.480 Metal
white

Figure 9-43D1ivider for Horizontal Slider

00070-A Page 20

0.065— [—
R0.073 B m—
_ —\/ [oo1s ro1e ‘ I
| | %
r 0.008| A ‘
0.700+0'05° -
-0.050 0.011
| n
+0.020 +0.020
A 260 429 260 429
B +0.011 +0.011
130 -280 -0.008 -380 -0.008
+0.005 +0.005
(o . B
035 -0.005 035 -0.005
+0.010 +0.010
E
300 ;445 400 ;5

U-Chanel

Figure 9-44. U-channel for Horizontal Slider
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

9.4 Problem 3: Skylight

9.4.1. Description

Window Type  Skylight

Frame Material ~Wood

Owerall Size 1181 mm (46.5") by 1181 mm (46.5")

Spacer type Aluminum folded spacer.

Weather strip Not applicable.

Cross Sections Head, sill, and jambs — the jambs are each the same so only one needs to be modeled
Dividers Not applicable

Glazing System  See the glazing matrix in Table 9-14.

9.4.2. Glazing Matrix

The following table shows the glazing matrix that is to be simulated for this window.
Table 9-11. Center-of-glazing U-factor Results for the Matrix of Glazing Options

Glazing Options Grid
Option Manufacturer
1 Clear (3 mm), 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 the glazing system(s) needed for the Glazing Matrix, making sure to set the Tilt to 20°
(from horizontal). The center-of-glass U-factor is displayed in the U-factor column of the Center-of-glazing
Results tab in the WINDOW Glazing System Library. This glazing system will be brought into the THERM

cross-sections.

i Window Library (C:"Program Files'LBNL', Workshop',Skylights',Skylight.mdb) _vIEI - |El|i|
File Edit Libraries Record Tools Wiew Help
DEEH| s B2R|EE: « <> B> N O % 2N
— Glazing System Library
Calz: [F9) | 0 ﬂ;I‘IB Name;lsk}llightDouhle Glz
MHew | ﬂLa}lers:IZ ﬂ Tilt:l a0 °
Environmental
Copy | e | NFRE 100-2001 |
Delete | Eomment:l 1 2
Save | Owerall thickness:l‘lB.SQB mm Mode:l
Report | [ o] Mame [Mode] Thick [Fiip] Tsol | Fisalt | Fsol2 | Tuis [ Rvist [ Fvis2 [ Tir [ E1 [ E2 [ Cord|[  Comment
Glazs 1 »» 102  CLEAR_3.DAT 30 [J) 0834 0075 0075 0893 00893 0083 0000 0.840 0.840 0.900
Gaz1 w1 Air 1049
Glazs 2 »» 102  CLEAR_3.DAT 30 [J) 0834 0075 0075 0893 00893 0083 0000 0.840 0.840 0.900

Certer of Glass Results | Temperatune Data | Optical Data | Angular Data | Color Properties

Ufactor SC SHGC Rel Ht. Gain Twis F.eff
Wim2-K Wimz2 WK
.............. 32203 ;D&M 0.7623 578 08143 0.0729
™| Frotected

Far Help, press F1

Mode: MFRC  [ST [ [mUmM 4

Figure 9-45. WINDOW Glazing System Library for the glazing option.

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

Table 9-12. WINDOW Center-of-glazing U-factor Results for the Matrix of Glazing Options

Center-of-glazing U-factor
Glazing Options (1.0" overall W/m2-°C (Btu/hr-ft*-°F)
thickness)
1 Clear (3 mm), Air, Clear (3mm) 3.220 0.5671
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

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

Model skylights in the same manner as other products, with separate THERM files for Sill, Head, Jamb and so
forth, and use the AutoEnclosure radiation model for each cross section. See Section 8-5 of this manual for
detailed instructions about modeling skylights.

Table 9-16 lists the cross sections to be modeled, and any associated files (DXF and THERM files) that are

found on the CD.

Table 9-13. Cross sections to be modeled with their associated dxf and THERM files

Cross Section DXF Filename THERM file
Sill N/A Skylight Sill.thm
Head N/A Skylight Head.thm
Jamb N/A Skylight Jamb.thm

Table 9-17 shows the resulting U-factors from each cross section.
Table 9-14. Frame and Edge THERM U-factor Results

Frame U-factor Edge U-factor
Cross Section | (W/m%°C) | (Btu/hr-f?-°F) | (W/m?-°C) (Btu/hr-ft*-°F)
Head 5.133 0.904 3414 0.601
Sill 5.691 1.002 3.255 0.672
Jamb 5.693 1.003 3.816 0.573

Figures 9-52 and 9-54 on the following pages show THERM files and U-factor results screens for each of the
cross sections.

i1 Window Library (C:"Program Files'\LBNL\Workshop',Skylights'Skylight.mdb} -8 -0 x|
File Edit Libraries Record Tools Yiew Help
DEH( =R 2([E: > |Baen;: [0x%]2N
: : Frame Libram [C:%Progran FileshLBMLYw ork shophS kulights4Skylight. rmdb) =
Detailed Wiew |
|Update Frame Edge Edae Glazing
4' e Wiz Siouimz Type |walue |walue Canelation | Thicknesz i fos || Cilen
New Wi ma-k, Wm2-K mm mm
C [ 3 = gt nead. Hed Therm =1 414 L
=Opy N
_ Lo | 24 Skylightiamb. THM | Them Sl 5633 3816 N/ oz [
Delsts | 25 SkylightsilTHM | Thern Sl 591 3255 N/ 170 45 0o

Find

C—

4

Advanced...

q

3 records found.

Import
Export
Beport

FErint

el

[
Mode: NFRC [SL[ WM | 2

For Help, press F1

Figure 9-46. WINDOW Frame Library.
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9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

Head

Skylight Head

Modeling Assumptions:

=  Cross Section Type = Head

= Gravity Arrow = Down

= Glazing System = Down

=  File Rotation = 70° Clockwise

U-Fackors B

Projected in Glazz Flane
Frojected in Glazz Plane =

Frojected in Glazz Plane =

Figure 9-47. THERM file for Head and Sill inset mount skylight cross section.
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

Sill

Skylight Sill

Modeling Assumptions:

=  Cross Section Type = Sill

= Gravity Arrow = Down

=  Glazing System = Up

= File Rotation = 70° Clockwise

U-Factors E

Projected in Glazs Plane =
Projected in Glazs Plane =

Projected in Glazz Plane =

Figure 9-48. THERM file for Head and Sill inset mount skylight cross section.
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9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

Jamb

Skylight Jamb

Modeling Assumptions:

=  Cross Section Type = Sill
= Gravity Arrow = Right

=  Glazing System = Up

U-Facktors

| Frojected in Glazz Plane =
| Frojected in Glazz Plane =
| Frojected in Glazs Plane =

Figure 9-49. THERM file for Jamb inset mount skylight 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.

i1 Window Library {C:"Program Files',LBNL Workshop®, Skylights', Skylight.mdb) -8 -3l =]

File Edit Libraries Record Tools ‘Wiew Help

DeH 2R SE: « «»v|Bael;[0#% 28
= = Frame Library (C:\Program Files\LBMN LW orkshophSkylightshSkylight. rdb)
Detailed Yiew |

| v

Frame Edge Edge Glazing
D Name Source Type Uwalue Uwalue Correlation | Thickness Pid

Hew | Widma-K, Widma-K, mm mm

4 Therm E
LCoj .
‘—wl 24 Skvlightiamb.THM [ Them il 4821 IEET M 7o 4z o3 [
Delots | 25 SklightsilTHM | Them il 4369 kPR 7o w2z o3 [
~Find
D

Abs | Color

4

Advanced...

[

3 records found.

Impart
Export

Beport

il

Print

hd
For Help, press F1 Mode: WFRC (ST [ [MUM 4

Figure 9-50. THERM files imported into the Frame Library.

In the WINDOW Window Library, one record is created.

&8 Window Library {C:'Program Files'LBNL Workshop'.Skylights', Skylight.mdb) 8 -0 x|

Eile Edit Libraries Record Tools Wiew Help

D s B2R[(ES[E: ««rr@aelli O# %2

|»

= = “window Library (C:%Program Files\LEMLW ork shophS kplights\Skulight. mdb)
Detailed Yiew

Cale I Name Tupe Width | Height | Ufactar | SHGC | Tvis | CR

W A

LCopy

Delete

ululd

—Find

[=]
Ll

[,

Advanced...

1 records found.

Import

Expoart

i

Bepart

Erint LI
Faor Help, press F1 Mode: MFRC [T [ UM v
Figure 9-51. Window Library skylight record.
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9.4 Problem 3: Skylight

9. SAMPLE PROBLEMS

Table 9-20 shows the overall product U-factor from the Window Library.

Table 9-15. Total Product U-factors for skylight

Glazing Options

Total Product U-factor

(W/m?-°C)

Btu/hr-ft2-°F
(

1

‘ Clear (3 mm), Air, Clear (3mm), No Dividers

3.504

0.617
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9. SAMPLE PROBLEMS

9.4 Problem 3: Skylight

9.4.6. Individual Product SHGC and VT using SHGC 0 & 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;, VTo, VT1. These values are calculated in

WINDOW for the best glazing option modeled with the highest frame and edge U-factor frame, as outlined in
NEFRC 200, Section 6.1.1 (a).

i Window Library {C:\Program Files\LBNL\ Workshop' Skylights'Skylight.mdb}

File Edit Libraries Record Tools Yiew Help

Z8 =10l |

DS YRR S E: > B 00 O# % TN

List

Calc [F)

=

[

&

=

Copy
Delete
Save

Beport

Diiwiders

o
@
=2
&
=
[=]
=5
i

INDrmaI "l

I F ]
I arne ISkyIlght—
Mode Im

Type W ﬂ
Width | 46.500 inches
Height Im inches

rea Iﬁ ez

Tie] 20

Envirgnmental Conditions
[NFREC 100-20m 4

| v

Best
glazing

option

r Total Window Results

Click on a component to display characteristics below

U-factar I 0E170 Brush-ft2-F

0Es12 [7
sHoC | Dietail. SISHGC and YT detail x|
vT [o7o2s |}
M Generi Generi
A7 pad| e | Boane | Doee
Click the Detail FDD [rnm) MA& 1905000 3810000
button to display SHGCO 0.00263 000551 000524
the SHGC,, | SHGC 086578 a7aro 070034
5 SHGCy, VTo, VT1 YT 0.00000 0.00000 0.00000
values - YT 086315 O77SES O.EEET0
For Help, press Fi _—
= ’ml
Figure 9-52. Window Library Detail button calculates SHGCy, SHGCy, VTy, VT;.
9.4.7. Skylight Drawings.
Drawings for the skylight are not available.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

9.5 Problem 4: Door
For this wood stile and rail door, calculate the U-factor, SHGC and VT.

9.5.1. Description

Door Type Wood stile and rail door
Frame Material Wood with a thermal-break aluminum sill
Owerall Size 1000 mm x 2000 mm (39”x79”) door slab

Glazing System  Double glazing, 0.500” overall IG thickness. There are four individual glass options all
with two layers of double-strength PPG glass (0.129” thickness). The first option is two
layers of clear glass air filled, the second is two layers of clear glass argon filled (90%
two probe filling), the third is two layers of clear glass with Solarban 60 on surface 2 and
air filled, the fourth option is two layers of clear glass with Solarban60 on surface 2 and

argon filled.
Spacer Type Intercept™ tin-plate with butyl sealant on three sides
Glazing Method ~ Wet glazed with Silicone on both sides
Dividers There are no dividers in this product
Drawings There are detailed drawings for this door shown in Section 9.5.7. Also included on the

CD are the DXF files of the assembly drawings for this door.

9.5.2. Glazing Matrix

The table below lists the four glazing options for the door.
Table 9-16. Glazing Options Matrix

Glass Option

1. Clear_Air_Clear

2. Clear_Argon (95%)_Clear
3. Low-e_Air_Clear

4. Low-e_Argon (95%)_Clear
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

9.5.3. Center-of-Glazing Modeling (WINDOW)

The four IG units were modeled in WINDOW with double-strength glass, 0.242” air space, 95% argon (where
appropriate), and Solarban 60 (where appropriate).

Figure 9-58 shows the WINDOW Glazing System Library with all four IG units.

i Glazing System Library (C:'Program Files'LBNL' Workshop'Doors'Door.mdb) 8 - ol =l
File Edit Libraries Record Tools “iew Help
DEH|{RR[E([E: ««»|[Ba €1 O# % 2N
: X Glazing System Library (C:\Program Files\LENL \ orkshop'D oars\Door. mdb] =
Detailed View |
Cale #of . Environmental Overal .
I 1D Mame Lo Mode | Tilk Conditions Keff Thickmess Uwal SHEGC sC Tris RHG Tdw- IS0
Hew |
. S R H s
C
&I 2 - Clr-Argan-Clr 2 : i
Delete | 3 Door--LowE Air 2 WFRC 100-2001 1270 2.353 0.403 0.465 o7oe 3 0532
| il 4 Door - LowE Argon 2 MNFRC 100-2001 1270 1.5904 0.358 0.458 0708 3043 0532
I\D b
Advanced... |

4 recaords found.
Import
Export
BRepoart

Frint

]

For Help, press F1

[=]
Mode: WFRC [ST [ [NOM [ 4

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

Figure 9-53. WINDOW 5 Glazing System Library for the door lites.

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

Center-of-glazing U-factor
Glazing Options (W/m2-°C) (Btu/hr-f2-°F)

1 Clear (3.277 mm, 0.129”), Air (6.2 mm, 3.143 0.554
0.242”), Clear (3.277 mm, 0.129”)

2 Clear (3.277 mm 0.129”), Argon (95%, 6.2 2.885 0.508
mm, 0.242”), Clear (3.277 mm, 0.129”)

3 Low-E (3.277 mm 0.129”), Air (6.2 mm, 2.359 0.416
0.242”), Clear (3.277 mm, 0.129”)

4 Low-E (3.277 mm, 0.129”), Argon (95%, 6.2 1.904 0.335
mm, 0.242”), Clear (3.277 mm, 0.129”)

These U-factors will be used with the edge-of-glazing and frame values from THERM to calculate the overall
U-factor for the door in Section 9.5.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

9.5.4. Edge-of-Glazing and Frame Modeling (THERM)

An entry door requires eight THERM models to completely model the heat flow through the door. The eight
models are:

= Head

= Lock jamb
= Hinge jamb
= Sill

= Panel

= Door lite

=  Panel core
= Door core

This door design has identical sections for the head, lock jamb, and hinge jamb so only one THERM model
will be required to represent jamb sections. The door core model has been added to the head model and the
panel core model has been added to the panel model. Four door lite models are required, one for each glass
option.

Table 9-24 shows the files that are included on the CD for this example problem. The Door Lite base case file
(Lite.thm) has glazing option 1, and has Glazing System Options defined for the other three glazing options.
When Lite.thm is simulated, it will automatically create the four door lite option files, lite_01.thm through
lite_04.thm.

Table 9-18. Files associated with the wood door example

Cross Section THERM file
Head head.thm
Lock Jamb, Hinge Jamb jamb.thm
Sill sill.thm
Panel panel-edge.thm
Door Lite Base Case Lite.thm
(with 4 glazing options)
Door Lite Option 1 lite_001.thm
Door Lite Option 2 lite_002.thm
Door Lite Option 3 lite_003.thm
Door Lite Option 4 lite_004.thm

Glazing System Options ﬂ

Basze Glazing Spstem:

1 Droar - Clr-Air-Clr oK |
‘whhen simulating, each of the following Cancel |

glazing systems will be uzed to create a
zeparate gimulation with the zame frame
geannetry.

2 Doar - Clr-rgan-Clr
3 Door - Low-E Air

4 Door - Low-E Argon Bemove |
Open |

Mame the Therm files based on: ¢ Gazing system name
' Glazing system D

Example: [Lite_001.thm

Figure 9-54. Glazing System Options for Lite.thm
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

Table 9-25 shows the resulting U-factors from each cross section for the 3 mm (with dividers) glazing case.
Table 9-19. THERM results for vinyl window cross sections

Frame U-factor Edge U-factor Frame Edge
Height (in) Height (in)
(Wim%- | (Btulhr | (W/m?- (Btu/hr | mm inch mm inch
Cross Section °C) ft>-°F) | °C) -ft2-°F)

Head 1.7682 03114 | 1.9437 03423 | 22225 | 0875 | 63.500 2.500
;‘iil; g E}I;nli'b 1.8431 03246 | 1.9581 03448 | 22225 | 0875 | 63.500 2.500
gff@fﬁiea dmodel) | 20M0 03600 | N/A N/A N/A N/A | N/A N/A
sill 0.7763 0.7763 | 2.0855 03673 | 39.696 | 1563 | 63.4919 | 2.500
Panel 2.0076 03535 | 2.9372 05172 | 25400 | 1.000 | 76.597 3.0156
Egﬂ i‘;r;e%rom the 25847 | 04552 | N/A N/A | N/A | N/A | N/A N/A
Door Lite Option 1 2.799 0.493 3.260 0.574 42.063 | 1.656 | 63.500 2.500
Door Lite Option 2 2.780 0.490 3.051 0.537 42.063 | 1.656 | 63.500 2.500
Door Lite Option 3 2.744 0.483 2.632 0.464 42.063 | 1.656 | 63.500 2.500
Door Lite Option 4 2.716 0478 2.277 0.401 42.063 | 1.656 | 63.500 2.500
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Head

; . Gravity VectaRlFT
Modeling Assumptions:

=  Cross Section = Head l

= Gravity Arrow = Down

BC = Adiabatic

ﬁ U-Factor Tag = None
—>

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
«4—| U-Factor Tag = Frame

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Tag = Edge

BC = NFRC 100-2001 Exterior
U-Factor Tag = SHGC Exterior

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Tag = Door Core

>

T

4_

?

BC = Adiabatic

U-Factor Tag = None

U-fackar delta T Length

W m2-K, [ mm Ratation
Edge [1.9437  [33.0 CEET [ Prajected v
Frame [1.7582  [39.0 [z2225  [usa [Projected
Doar Core Jd Jf AT EET [EETE S [ Prajected v

% Errar Energy Narm I 301% Export |

Figure 9-55. Door Head THERM file.
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

Jamb

Modeling Assumptions:
Cross Section = Jamb

BC = Adiabatic

ﬁ U-Factor Tag = None
—>

BC = NFRC 100-2001 Exterior
U-Factor Tag = SHGC Exterior

>

T

Gravity Arrow = Into the screen @

BC = Adiabatic

4_

?

U-Factor Tag = None

Gravity Yectomd |

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Tag = Frame

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Tag = Edge

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Tag = Door Core

U-Fackors
-factar delta T Length
W fmn2-K [ mm Ruaotation
Edge 18581 380 [B3E001 [N | Projected 'y
Frame [1.8431  [33.0 Jezzs [N | Projected v
Daor Core R = T | CEE 7 | Projected v
‘Z E"D[ Ene[g}] ND"-" IW E:,:port | \

Figure 9-56. Door Jamb THERM, file.
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

Sill

Modeling Assumptions:
= Cross Section = Sill
= Gravitv Arrow = Down

Modeling Assumptions: :
= Cross Section = Sill =

= Gravity Arrow = Down l

BC = Adiabatic
U-Factor Surface tag = None

! '

BC = NFRC 100-2001 Exterior
U-Factor Surface tag = SGHC Exterior

T BC = Adiabatic
U-Factor Surface tag = None

X}
delta T Length
C i Rotatian
Frame [44083  [380 B [Projected v =l
Edge [20885  [330 [Badma [nra [Projected v =l

>

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface taa = Edae

4_.

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

% Errar Energy Marm IW Export |
Figure 9-57. Door Sill THERM file.
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

Panel-Edge

Modeling Assumptions:
= Cross Section = Head

BC = Adiabatic
U-factor tag = None

= Gravity Arrow = Down |

Gravity YectopEd|

L

BC = NFRC 100-2001 Exterior
U-factor tag = SHGC Exterior

v v

<+

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor tag = Frame

<_|

e

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor tag = Edge

4—

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor tag = Panel Core

N

BC = Adiabatic
U-factor tag = None

U-factar delta T Length

- F C mm Rotation
Edge [28372  [3d0 N [Prajected 'y
Frame [20076  [39.0 254 [Mra [ Projected 'y
Panel Cors M T EEET [Projected 'y

% Error EnEI’g_',J Marm IW EHDDN | J\

Figure 9-58. Door Panel Edge THERM file.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Door Lite

Modeling Assumptions:
=  Cross Section = Sill
=  Gravity Arrow = Down BC = Adiabatic

U-Factor tag = None
x| |

I v v

> <

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

BC = NFRC 100-2001 Exterior
U-Factor tag = SHGC Exterior

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

BC = NFRC 100-2001 Exterior
U-Factor tag = SHGC Exterior

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

—

T

BC = Adiabatic
U-Factor tag = None

Figure 9-59. Door Lite THERM file.
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

9.5.5. Total Product U-Factor, SHGC and VT

The results from these THERM and WINDOW runs can be used in a spreadsheet to calculate the total
product U-factor, SHGC and VT. That spreadsheet calculation is outside the scope of this manual and is not
included.

9.5.7. Wood Stile and Rail Door Drawings.

Note that some of the drawings provided (indicated with an asterisk on the following pages) are patented
drawings and shall not be used by anyone without the written consent from NFRC.
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

MACHINING DETAIL SHEET

3'-0"
r 4.500
r 8 1/4 DAYLIGHT
I
\
r 4.500
f
=
I
o2
-l
"%
(=]
7.500
b r
o
e as00
=
I
@
s
3
- —~— 4.500 4.500 —+ -
r 9.250
1
f
1 1/4 — ~— 11 1/4
Daylight Daylight
DATESY REVISION RECORD AUDRCK o mer,
pEc..015 |scC: ‘ DATE: DWN BY: APR BY:
FERAC. 1/32
ancA DUCT: REV NO.
pec.L.G020| TITLE:

Figure 9-60. 6-Panel Panel Layout.dwg
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

30"

27 DAYLIGHT
28 1/16 GLASS SIZE

-

MACHINING DETAIL SHEET

r 4.500

w
/ / e N
©on
<9 Tow
a - ™0
I oJ
A mo0
/
/
7.500
b r
©
4.500 —>‘ ‘<f
f
=
=
o
~
Q3
4.500 —= [~
— e 4.500
TOLERANCES
DATESY REVISION RECORD AUDRCIK/TLERANCES |
DEc..015 |scC: DATE: DWN BY: APR BY:
. 1/32
FRAC. 1132 ODUCT: REV NO.
ANGA
pEc.LG020| TITLE:

Figure 9-61. Half Panel with Glass Layout.dwg
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

|
!

“7 4 9/16" —w—

114 HEA;HJAMB/A “
I = K
\/\/ 3 1/8"
A " HEAD TO SLAB
QDS-650 SEAL g | 4z
COMPRESSED TO 3/8" F
R A
1/8" J \
CLEARANCE GLASS SPACER
18"
TEMPERED GLASS
|t 1/8"
TEMPERED GLASS
12" —— | | —-——
THICK O.A.
SRS ]
/_/
]
-
<
-9
¥ "
X 71/2
o
-
L OVERALL DIMENSION:
¢ SLAB HEIGHT PLUS 2 7/16"
7/
1/8" J
CLEARANCE
o VENEER PANEL
/_/
/_/
]
=
<
-4
= 9 1/4"
)
DOOR SWEEP E
2
|- 13/4"
7/116" L —]
r THRESHOLD TO SLAB ]
1 ;
% Ef’::”’i@“;:: 11/8" Y
|~ 5 3/4" »J “
ALUMINUM THRESHOL
PROJECT: DATE:
Vertical Section
QUESTIONS: ‘ PHONE: ‘ SCALE: DRAW BY: DRAWING NUMBER: REVISION DATE PAGE:
3aqr

Figure 9-62. Half Panel with Glass Vert Sec.dwg
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

GLASS SPACER

1/8" ||t 13/4"
JAMB TO SLAB 1/8"
—~— 4 1/2" — TEMPERED GLASS <f 41/2" 7>‘
SARER ‘ [ [
] STILE STILE =]
= ‘ ‘ =
5 3
o 4 9/16"
4 9/16 E i 12" J a E
3 THICK O.A. 118" / o
I TEMPERED GLASS QDS-650 SEAL i
COMPRESSED TO 3/8"
11/4" — | oo —— ——— [——— 1 1/4™
o OVERALL DIMENSION -
SLAB WIDTH PLUS 1 3/4™
UPPER HORIZONTAL CROSS SECTION
1/8" —— ) - 1 3/4"

JAMB TO SLAB
—— 4 1/2" =] |[———4 1/2" j l7 ‘<f 412" 7>‘
\
\ VENEER PANEL /

QDS-650 SEAL
COMPRESSED TO 3/8"

TN

SIDE JAMB
'S
©
=
o

N

11/4" — = B —— ~—— 1 1/4"

e OVERALL DIMENSION -
SLAB WIDTH PLUS 1 3/4™

LOWER HORIZONTAL CROSS SECTION

PROJECT: DATE:
HORIZONTAL CROSS SECTION
QUESTIONS: PHONE: SCALE: DRAW BY: DRAWING NUMBER: REVISION DATE PAGE:
3r=1"

Figure 9-63. Half Panel with Glass Horz Sec.dwg
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS
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Figure 9-64. 6-Panel Jamb.dwg

9-66

June 2003

THERMS5/WINDOWS5S NFRC Simulation Manual



9. SAMPLE PROBLEMS

9.5 Problem 4: Door
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Figure 9-65. 6-Panel Sill.dwg (* PATENTED DRAWING)
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Figure 9-66. 6-Panel Top Rail.dwg
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS
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Figure 9-67. 6-Panel Bottom Rail dwg
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Figure 9-68. 6-Panel Lock Rail. dwg
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9. SAMPLE PROBLEMS
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Figure 9-69. 6-Panel Stile.dwg
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS
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Figure 9-71. 6-Panel Milling Detail.dwg
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door
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Figure 9-72. 6-Panel Panel.dwg
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS
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Figure 9-73. 6-Panel Glazing.dwg
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Figure 9-74. 6-Panel Spacer.dwg
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Figure 9-75. 6-Panel Bottom Sweep.dwg (* PATENTED DRAWING)
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9. SAMPLE PROBLEMS
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Figure 9-76. 6-Panel Weather Strip.dwg (* PATENTED DRAWING)
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