9. SAMPLE PROBLEMS

9.1. Overview

There are four sample problems:

= Problem1: 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.

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 Sungatel00 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 Window Library (C:\ Thermdoc', THERM 5 - WINDOW 5 NFRC Sim Manual — 20054 5im Man Example Th o [ |
File Edit Libraries Record Tools Wiew Help
DS H| % BB & E: > M |[B- og: O#|%|2 N
— Glazing Spstem Libram =
Calc [F9) | D #: |36 Marne; | 3mm vingd
Hew | ﬂLa_l.Jers:|2 ﬂ TiIt:I a0 * E
Errvironmetital E
Copy | Coiitone: {NFRC 100-2002 =l 1 )
Delete | Comment: |
Save | Ovwerall thickness:|19.053 mm Mode; I#
Report | | | o | Name Mode| Thick Flipl Tsol | Rsoll | Rsol2 | Tvis | Rvist | Rvis2 | Ti | E1 | E2 | Cond |
Glass1 s BO03 CLEAR_IPPG # 33 [ o\ 0076 0077 0898 0086 0086 0000 0840 0840 1.000
Gaz1 w1 Alr 125
Glazz 2 »» 5142 S100CL_3.PPG # 33 [J] 0674 0262 0207 0827 0047 0062 0000 0096 0840 1.000
4| | 3
Center of Glass Results | Temperature Datal Optical Datal Amgular Data | Color Propertiesl
Ufactar e SHGC Rel. Ht. Gain Twis Keff
A2k 'l fmz i fn-F po
.............. 17885 | 06388 0.B087 454 0.7483 0.0323
Far Help, press F1 Mode: NFRC E UM =

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 Wim?-°C (Btu/hr-ft>-°F)
1 Clear (3 mm), Air, Low-E (3 mm) 1.7865 0.3146

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 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-SillSL.thm

Head Vinyl-Frame.dxf Vinyl-HeadHD.thm
Jamb Vinyl-Frame.dxf Vinyl-Jamb]B.thm
Divider Vinyl-DivDV.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 1.8068 0.3182 2.1045 0.3706
Divider 2.6081 0.4593 1.9995 0.3521

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

9-4
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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 YecEamkd|

‘ 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

g

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 |

U-factor taa = None

wractars x|
|-factor delta T Length
Wim2-K £ mm R otation
SHGC Exterior 14032 [38.0 [476248 [800 | [Projected in Glass Plane =]
Frame [1.5988  [38.0 [47825 | 800  [Projected in Glass Plane |~ |
Edge MBI ET 625 | 900 |Projected in Glass Plane |~ |

% Error Energy Morm I 7.52%

Figure 9-2. THERM cross section and U-factor results for the sill cross section.

THERMS5.2/WINDOWS5.2 NFRC Simulation July 2006



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 Yectomkd|

&

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody

U-factor tag = None

BC= Adiabatic
U-factor tag = None

—> o
BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None
9«

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

U-factar delta T Length
W2 C i Rotation

BC= Adiabatic
U-factor tag = None

x|

SHGC Exterior |1.5?5? |39.U |4?.5249 I 90.0 IF'rDiec:ted i Glazz Flane j
Frame ITEUEE |39.U |4?.525 I 90.0 IPrDiected i Glazz Flane j
Edge | |21045 380 |B35 [800  |Projectsd in Glass Plane 7 |

% Error Energy Morm I a1

i | ,

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
A Y
BC= Interior Wood/Vinyl Frame
BC= NFRC 100-2001 Exterior (convection only)
Radiation Model = Blackbody Radiation Model = AutoEnclosure
U-factor tag = SHGC Exterior v\ 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

‘ A ;

BC= Adiabatic
U-factor tag = None

X
Ll-factor delta T Length
K c i Raotation
SHGE Exterior [14040  |350 [476243 | 800  |[Projected in Glass Plane x|
Frame [1.6037  [33.0 [47.625 [ 900 |[Projected in Glass Plane x|
Edge R EBIEIEE [f25 || 900 |Pujectedin Glass Plane x|
% Emar Energ_l,J 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
BC= Adiabatic

U-factor tag = None

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).

B

Gravity vectole

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody
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

® 4
BC= 3 mm Vinyl U-factor Inside Film
— Radiation Model = AutoEnclosure
1 p4——  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 A
|
BC= Adiabatic
U-factor tag = None
.
|-factor delta T Length
Wim2-K £ mm R otation
Frame [26081  [38.0 [54 [0 [ Projected in Glass Plane |~ |
Edge [1.88%5  [33.0 127 |EII [ Projected in Glass Plane |~ |
SHGCEsterior  —| [30921 | [390 [5.4  [a0.0 | Projected in Glass Plane |~ |

% Error Energy Morm I 721%

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.

&8 W5 - Frame Library (C:' Thermdoc, THERM 5 - WINDOW 5 NFRC Sim Manual -- 2005%5im Man Example o ] 4]
File Edit Libraries Record Tools Wiew Help

Do fEEE|E: K v|iBael: O %IZW

: = Frame Library [C:AThermdoch THERM 5 - WwARDOW 5 MFRC Sim Manual -- 200545im
DetailedView | | Wan Example Them Filestyingl Fisedsvingl.mdb)

| v

i

|Update ) Frame Edge Edge Glazing

L alue Uwalue | Comelation | Thickness
WmZ-K | WwWim2-K

Mame Source | Tepe Pfd Abs | Color

Mew

Copy

:

2 Vinhlamb. THM Theim  Jamb 1807 2105 NuA 11 s 030 [
3 WinhSiLTHM Them il 1599 2116 N w1 a5 030 [

Delete

r—Find

[=1
4

o

Advanced...

3 records found.
Import
Export
Beport

Frint ﬂ
Far Help, press F1 Mode: MFRC [ST [ UM 4

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

idd]

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.

% Wwindow Library {C:' Thermdoc, THERM 5 - WINDOW 5 NFRC Sim Manual - 2005%Sim Mai -0 x|
File Edit Libraries Record Tools Wiew Help

DwH|BRS|E: « «»M[[B= € 0i O#H|%|2 W

§ : “Window Library [C:4Thermdoch THERM 5 - wWINDOW 5 NFRC Sim Manual - =
Detailed View 200545Sim kan Exarnple Thernn Fileshinpl Fixed iyl rmdb)

il

Calc o Name Type ‘Width | Height | Ufactor | SHGC | Twis | CR

Hew i il W2k

1 Winwl - 3mm low-g (Mo Dividers] | Fixed [picturs) 1200 1500 1.819 0524 0F43 527

S Im 1200 1500 W 0458 |0 w

Delete

Wirwl - 3mm low-e [}

ith Dividerz) Fixed [picture]

U

—Find

[=]
1

[

Advanced...

2 recards found,
Impaort

Export

i

Bepart

Erint

]
Far Help, press F1 Mode: MFRC (ST | [mom 4
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

5 Window Library (C:\Thermdoc', THERM 5 - WINDOW 5 NFRC Sim Manual - 20054 - | [m] ﬂ

File Edit Lbraries Record Tools Yiew Help

DS &R & E: a4 M[E €0 OH#| %78

List D # |1 -
Calc [F3) Marne IVI!’M - 3mm low-E [No Di
MndeINFHE -
Mew
o Tupe IFixed [picturs) 2 I ﬂ
0
=Y W’idlhl 1200 mm
skl Height [ 1500 mm
S frea [ 71800 m2
Feport Tiltl Ell

Environmental Conditions
I Dividers FRC 100-2001 d

Dividers

B

efe

i

Display mode:

INmmaI

Fl

r~ Total Window Resul |
U-factar I 1.8188 W/m2-K
Glazing System

SH\G; I% Detal. Mame: [3nom lowE =l |
. D I 1 Ucenter | 1.763 wi/m2-K
CR I B3 Detail.. Nlapers I 2 SC| 0638
I—

Area | 1.249 m2 SHGC | 0.B06

Edge aiea I 0.303 m2 Wi | 0.74E

Click on a component to display characteristics below |

. o

| 3
For Help, press F1 [Moder WFRC [T [ oM [ 2
Figure 9-8. WINDOW total product U-factor calculation without dividers.

& Window Library (C:\ Thermdoc, THERM 5 - WINDOW 5 NFRC Sim Manual — 20051 - |E| ll

File Edit Libraries Record Tools Yiew Help

DSH $RB|& E: (B ¢0: O#H % 2w

List ID#|2 vI

Calc (F3) Mamme |*inyl - 3mm low-E [with
Mode | NFRC -

A
z Type | Fived [picture] = ﬁ
o
= width 1200 mm
eI Height | 1500 mm

S Area [ 1800 m2
Fepoit Tilt 90

Enwironmental Conditions
v MFRC 100-2001 =

Dividers

N

]

N

=
EN
ERE-
ke
2
2
2
g
A

i~ Total Window Resul = = =
| Click on a component to display characteristics below ‘

U-factor | 2.0051 ‘w/m2-K

Glazing System

Detal... MName: |3mm lowE j il
U D 1 Ucenter [ 1.763 Wiim2K,
CR I 53 Detail.. Mlapers 2 SC| 0638

Area | 0.345 m2 SHGC | 0.E06 |
Edge area | 0.283 m2 Wie | 0746
=
|

| »
For Help, press F1 [Mode: WFRC [0 [ oM [ 2
Figure 9-9. WINDOW total product U-factor calculation with dividers.

sHGE [ 04577

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 Wim2-°C Btu/hr-f*-°F
1 Clear, Air, Low-E (without dividers) 1.8188 0.3203
2 Clear, Air, Low-E (with dividers) 2.0051 0.3531
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9. SAMPLE PROBLEMS 9.2 Problem 1: Vinyl Fixed Window

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;, VIo and VTi. 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
SHGCy, SHGC;, VT and VT, from WINDOW for every glazing option - just for the best glazing option.

Using this procedure, display the results for the SHGCy, SHGC;, VT and VTi 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 <254 mm (modeled as 19.5 mm)

= Dividers > 25.4 mm (modeled as 38.1 mm)

i Window Library {C:\Thermdoc', THERM 5 - WINDDW 5 NFRC Sim Manual - =13l x|
File Edit Libraries Record Tools Yiew Help

DSH| s 2R2 E: «ar (B e0;: O# %28

= DY | Best glazing
Calc [F3) Mame [Vinyl - 3mm low-E (Mo Di < Option
" tode | NFRC vl
Tupe | Fixed [picture] - ﬂ

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

il

]

7 bbb

Lopy

BReport Tilt 90
Environmental Conditions
NFRAC 100-2001 -
Dividers
x
s = ~ Tatal Window Resul ‘ i )Pem [Ey———— DNdD g?n;'ic g?n;[ic
K 0N 8 GOl it b0 dizplay charactenshics below
T play ividers ividers ividers
hg System
SHGC | 05215 Bt Name [3mm v = il FDD [rom] MHAA 19.05000 3810000
WT | DB435 o |—1 Ucerter [ 1789 wima¥ SHGCO 000214 0.00508 0.0o7az2
= Wayers [ 2 sc| 06% SHGCT DEG430 077828 OIG9AI3
Area | 1.249 m2 SHGC | 0.B06 T wuTn |
. . WTO
Click the Detail button’to Edge area | 0303 m2 wic[ 074 R 0En0 L oty
display the SHGC,, WT1 08617 077322 0.E2311
SHGC4, VTo, VT, values |
I Mode: NFRC ST | U
Save fs... |

Figure 9-10. Window Library SHGC and VT values for the best glazing option, accessed from the Detail button.
Table 9-5. SHGCy, SHGC;1, VT and VT data for the best glazing option in this product line (Clear, Air, Low-E).

Dividers Dividers
i <25.4 mm, modeled at | > 25.4 mm, modeled at
No Dividers ’ ’
19.5 mm (£ 1.0”, 38.1 mm (> 1.5”, modeled
modeled at 0.75”) at 1.5”)
SHGC, 0.00214 0.00506 0.00782
SHGC; 0.86430 0.77828 0.69693
VTo 0.0 0.0 0.0
VT1 0.86217 0.77322 0.68911
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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 = (0.00214 + 0.6067 (0.86430 - 0.00214)
= 0.5249
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC =0.00506 + 0.6067 (0.77828 - 0.00506)
= 0.4730
With Dividers > 1” (25.4mm) modeled at 0.75”:
SHGC =0.00782 + 0.6067 (0.69693 - 0.00782)
= 0.4235
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
19.5 mm (= 1.0”, at 38.1 mm (> 1.5”,
Glazing Option No Dividers modeled at 0.75”) modeled at 1.5”)
Clear, Air, Low-E 0.5249 0.4730 0.4235
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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 VTy, VT, and VTc:

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

Window

VIC = center-of-glazing VT (calculated in the Glazing System Library of WINDOW for the best
glazing option as “Tvis”)
V10 = 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)
VI1l= 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 (0.86217 - 0.0)

0.6434

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

VT = 0.0 +0.7463 (0.77322 - 0.0)
= 0.5771
With Dividers > 1”7 (25.4mm) modeled at 0.75":
VT = 0.0 + 0.7463 (0.68911 - 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 19.5 mm (£ 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

0.6434

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

1000
L 0125
0482 ’\
0625
e |
r k
0375 0250
0%
0.250 J
0425 —f
0250 0500 —
1500 1,000 1.000 0500 —

0.250 r
0.500
1.000 F—— 0425 1.000

|

NI W o s
0250 0‘?—% W }— NS 05

= 0375 JL J’ 0315 1~

+0.250. ! 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
4 umT 0080 — -
—1 3l "

1] ate ] [

1] N 0200

7

1] 00850

/ h I s

o
04280
0420
Figure 9-12. Dimensioned drawing for the spacer.
Divider

RO.0310
e

00310 —'f~ 09360  1.0000

A— 03500 —

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
Owerall 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.

9-16

July 2006 THERMS5.2/WINDOWS5.2 NFRC Simulation Manual



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 (bmm), 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 Window Library (C:\Thermdoc', THERM 5 - WINDOW 5 NFRC Sim Manual -- 2005',5im Man Example Therm Files',s i ] 59
File Edit Libraries Record Tools Wew Help
DB $B@a SB[z v M|[B oN; OH* %k 2N
— Glazing System Library -
Calz [F9) | ID # |1 Mae: |3mm CIG :
Mew ﬂLayers:|2 ﬂ TiIt:I 1 :
oy | Environtientalf} FrC 100.2001 = :
Delete | Comment: I 1 2
Save | Owerall thickness:|25.34ﬂ i Mode: Iﬂ
Report | [T o | Name Mode] Thick |Fiig] Tsol [ Reoil | Rsolz | Tvis | Rvist [Rvis2 | T | E1 [ E2 [cond|  Comment
 Glass 119 2001 CLR-3.CIG g 30 [O|osde oovs 0076 0904 0082 0052 0.000 0840 0840 1.000
Gas1 v 10 Aigon95% 19.4 ARG=35
Glasz2 » 2016 E1453.01G # 30 (|0342 0258 0240 0497 0070 0136 0.000 0102 0840 1.000

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

Ufactar SC SHGC Rel Ht. Gain Twiz Keff
WK W2 Wik
.............. ey ) eSS e 2 [EE] DT
For Help, press F1 Mode: MFRC ﬁ MM 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)

1.6219 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 JE_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 DXF 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-f>°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 5.1152 0.9008 2.1201 0.3734
Head Fixed 7.1510 1.2594 2.0810 0.3665
Jamb Vent 5.3636 0.9446 2.1263 0.3745
Jamb Fixed 8.0835 1.4236 2.0694 0.3644
Meeting Rail 7.0959 1.2497 2.0267 0.3569

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

THERMS5.2/WINDOWS5.2 NFRC Simulation

July 2006
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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
—>

Gravity Yeckomd|

‘ BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

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

g

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

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

BC= Interior Aluminum Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor taa = Frame

&
Y - adiabatic
U-factor tag = None
UFactors x|
U-factar delta T Lenath
W2 [ mm Raotation
SHEC Exterior |5.41 95 |39.D |9?5251 IQU.U IF'miected it Glasz Plane j
Frame [80714  [33.0 [g7.6252  [sa0D | Projected in Glass Plane = |
Edge M BT a5 [g0.0 | Proiected in Glass Plane x|
% Errar Ehelg_l,J Marm IW EHDDI[ |

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 vectollE

‘ BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

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

<4

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

N

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

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

Radiation Model = Blackbody
U-factor tag = SHGC Exterior

>

L BC= Adiabatic J

U-factor tag = None

u-ractors x|
|-factor delta T Length
W 2K [ mm Ratation
Frame [B.8507  [33.0 [g7.3204  |snp [ Projected in Glass Plane |~ |
SHGC Exterior IS.US'I 5 |39.U IS?.32U4 ISU.U IProie-:ted in Glazz Plane j
Edge x| |zoss5 380 25 fan.o [ Projected in Glass Plane |~ |
% Errar Energy Morm IW 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 ¥ectarlEd|

@ BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

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

L

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

/|

BC= Interior Aluminum Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor taa = Frame

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

r BC= Adiabatic P

U-factor tag = None

wracors x|
Ll-fackor delta T Length
W Am2-K C i R otatian
Frame [53636  [a40 [5a2a7a [a00 | Projected in Glass Plane x|
SHGC Exterior [5.7599  [2.0 |532378 [0 | Projected in Glass Plane x|
Edge ~|[z1283  [3a0  [eseses [a0o [ Projected in Glass Plane = |
% Errar Energy Maorm I 9.82% Export |

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 —» P—

Gravity ¥ec 5[

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

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody
U-factor tag = None 4 —

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

v |

(convection only)

BC= Interior Aluminum Frame

BC= NFRC 100-2001 Exterior Radiation Model = AutoEnclosure

Radiation Model = Blackbody U-factor taa = Frame
U-factor tag = SHGC Exterior

% BC= Adiabatic A~

U-factor tag = None

vracors x|
Ll-factor delta T Length
wfdm2-K c i R otation
SHGE Exterior [24001  [350 X E | Projected in Glass Plane |~ |
Frame [8.0835  [33.0 [sa23ra [a0.0 | Proiected in Glass Plane x|
Edge | |zosas  [380 [54.6568  [a0.0 | Prajected in Glass Plane |7 |
% Emar Ehelg_l,J Marr IW EHDDI[ |

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

N I; U-factor tag = None l/_

BC= Interior Aluminum Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor taa = Frame

BC= NFRC 100-2001 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 vectoRlEd

84—

L

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

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

"X
BC= Adiabatic
U-factor tag = None
X
Ul-factor delta T Length
wim2-K c mm R otation
Frame [51152  [330  [M02442 [300  [Frojected in Glass Plane ¥)
SHGC Exterior (54433 330  [70.2441 [300 [Piojected i Glass Plane v)
Edge R | EAFI EEIT [a5  |sop [ Projected in Glass Plane |~ |
% Errar Energy Marrm IW EHDDIt |

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

Cross Section Type = Head
Gravity Vector = Down

Gravity ¥ec EI

L

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

>

BC= Adiabatic

\ & U-factor tag = None }‘(_

1

S

BC= Interior Aluminum Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor tag = Frame

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

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

BC= Adiabatic
U-factor tag = None

x|

u-Factors
U-factar delta T Length
W2 C i Rotation
Frame |7.1510  [33.0 [702443  [a00 | Proiected in Glass Plane 7|
SHGC Exteriar I?.4590 |39.U I?U.2442 ISU.U IPrniected it Glazz Flane j
Edge i | X |635 EI | Praected in Glass Plane 7 |

3 Error Energy Nom I £.88%

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

BC= Adiabatic

. . . . U-factor tag = None
Cross Section Type = Vertical Meeting Rail I 9

Gravity Vector = Down v v

Gravity Vectolpb:|
BC= 3 mm CIG U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor tag = None

BC= NFRC 100-2001 Exterior
Radiation Model = Blackbody

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

Radiation Model = AutoEnclosure
U-factor tag = Edge

|

™ /

BC= Interior Aluminum Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor taa = Frame

BC= NFRC 100-2001 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 100-2001 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

X
U-factar delta T Lenath
W2 C i) Raotation
SHGE Exterior [7.3440 |39 [5a5427  [a0.0 | Proiected in Glass Plane x|
Frame [70953  [33.0  [48.3017 |00  |Puojectedin Glass Plane 7 |
Edge R B I [130177  [ann | Praiected in Glass Plane 7|
% Errar Energy Marm IW Export |

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.

ii Window Library {C:', Thermdoc', THERM 5 - WINDOW 5 NFRC Sim Manual -- 2005 Sim Man Example Therm File: O] x|
Fil= Edit Libraries Record Tools Wiew Help
Do se2aEE: « «»»|B=eon;: [O0#%) 28
: : Frame Library [C:AThemdoct THERM 5 - WIKDOW 5 MFRC Sim Manual -- 200545im 1=
Detailed V'Ewl tan Example Therm FileshAluminurn SliderAluminum Slider.mdb)
Update Frame Edge Edge Glazing
—I D Wi smuEs | e Urvalue Uvalue | Corelation | Thickness i A |Gl
New | W2k
LCopy | . ;
2 HY_O01.THM Therm  Head 5115 2120 Mda 254 702 030
Dekts | 3 JF_0THM Them  Jamb BOB4 2089 N/ xs sz on N
el 4 IV_OLTHM Therm | Jamb 534 2126 N 5.4 s2z2 0 [
[iD -] §  MR_D1.THM Therm  Veticsll 7095 | 2027 M x4 oz 0w [N
— §  SF_OT.THM Therm il BESl 2086 M w4 wz ow [N
7 SV_O1.THM Them Sl BO7I 2174 N xs  we o N
Advanced... | —
7 records found, |
Import |
Ezport |
Report |
Print | _I
For Help, press F1 Mode: MFR.C ’E TLIM v

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.

Window Library {C:3Thermdoc) THERM 5 - WINDOW 5 NFRC Sim Manual -- 2005° - Ellil

File Edit Libraries Record Tools Wiew Help

DS 4 2B EE: 1 r|[E ©0;: OH % 2%

List D # |1 vl
Calc [F3) Name IAIum\num - 3mm CIG
MUdEINFHC -

Mew |

c | TypelHDliznnlaISlider hd ﬁ
0|

=2 Wn:llhl 1500 mm

_ Dot | Height | 1200 rom
e | area [ 7800 m2

HReport | Tilk I a0

Environmental Conditions
™ Dividers MFRC 100-2001 =

Dividers

Display mode:

Normal I

A

i~ Total Window Resul
| Click on a component to digplap characteristics below ‘

U-factar |2.92411 W /ma-k

Glazing Spstem
0.47033
e Detail. Name [3mm CIG =] |
WT |0.34853
D I 1 Ucenter | 1615 Wim2-K

CR 27 Detal. Niayers [ 2 sc[ oees

Aleal 0,493 m2 SHGC | (0554

Edgealeal 0.200 m2 wic [ 0.452 [

-
1| | 3

For Help, press Fi Mode: NFRC [50 [ [HOM 4

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/m2-°C Btu/hr-ft2-°F

1 Clear (3mm), Argon (95%), Low-E (3mm) 2.9241 0.5150

9.3.6. 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 and VT;. 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, SHGC;, 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)

i1 Window Library {C:\Thermdoc!, THERM 5 - WINDOW 5 NFRC Sim Manual — 20 —[O] x|

File Edit Libraries Record Tools View Help

CEH| % =B SB[z K4r M B €N; O %28

List D # |1 -
Calc [F9) Name IAIuminum - 3mm CIG
ModeINFHC -
ol
- TypelHDriznnla\Shdel hd ﬂ
0
= Widlhl 1500 mm
Delete Height | 1200 mm
Save drea [ 7800 m2

N

T

| Bl Ef

Beport Tilk I 30
Enwvironmental Conditions
MFRC 100-2001 5
Dividers
INDrmaI ‘l
r Total Window Resul z 7
| Click on a component to display characteristics below Mo Generic Generic
U-factor |2.82411 W/m2-K Dividers Dividers Dividers
sHaC [14msE [ >
o3 ity . . FOD [rm) Mds 19049333 33.093338
e : Click on the Detal SHGCO nomaez 0.015340 0.018533
e[ 2 pesi.| | putton to show the e : :
SHGCo, SHGC;, 0734081 0.702873 0.626357
VTo, VT values for IO 0000000 0.000000  0.000000
" the product I WT1 0770899 0636939 0.6O7S1S
(| |
For Help, press F1 Mode: WFRC 5T [ UM |

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

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

SHGCy 0.01318 0.01594 0.01854
SHGC; 0.78408 0.70288 0.62636
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
SHGCo, SHGC;, and SHGCc:

SHGC = SHGC, + SHGCc (SHGC; - SHGC)

Without Dividers:
SHGC = (0.01318 + 0.5947 (0.78408 - 0.01318)
= 0.4686
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC = 0.01594 + 0.5947 (0.70288 - 0.01594)
= 0.4195
With Dividers > 1”7 (25.4mm) modeled at 0.75":
SHGC = (0.01854 + 0. 5947 (0.62636 - 0.01854)
= 0.3727
Table 9-14. Total product SHGC for the best glazing option (Clear, Argon, Low-E).
SHGC
Dividers Dividers
; ; i £ 25.4 mm, modeled | > 25.4 mm, modeled
Glazing Option No Dividers ’ ’
Zing Lptl i at19.5mm (£1.0”, | at 38.1 mm (> 1.5,
modeled at 0.75”) modeled at 1.5”)
Clear, Argon, Low-E 0.4686 0.4195 0.3727

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
VTo, VT1, and VTC:

VT = VT + 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
. . . 19.5 mm (£1.0”, 38.1 mm (>1.5”,
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

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
- A A
A\
0.750
Figure 9-26. Dimensioned drawing for the sill fixed cross section.
Jamb Vent
1.000
4 ]- A A -I b
N

0.061

L
| ]

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 -+ F
0.750 oess T
0.385
| -
+ - 4 0.061
F :]\ ()
C
| 1L,
—J
0.675 I ‘
 m—
Figure 9-28. Dimensioned drawing for the jamb fixed cross section.
Head Vent

0.750 0658 |

o

Lo ]

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
o)
1.268
'[ 1
0.385
0.750 0658 | é
e
1.000
Figure 9-30. Dimensioned drawing for the head fixed cross section.

Meeting Rail

1.269
T 0.;[85 é
0.750 osss |
| 8

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
0.0750 | 0415 | [ 0.0800
0.0770 JJ f
0.3300 }
0.2500
0.1000 —
01724
Figure 9-32. Dimensioned drawing for the spacer.
Divider

00310 —.

;
g

A— 02880 —r

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.
Overall 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.

i W5 - Glazing System Library (C:' Thermdoc’, THERM 5 - WINDOW 5 NFRC Sim Manual -- Z005%,Sim Ma - |EI|£|
Eile Edit Libraries Record Tools Miew Help
DS H Y BR@|&E: < r[B - e[n; O# 2R
— Glazing System Library A
List |
Cale [F9) | D 31;'1 Name:|3mm Generic
Mew | #La_l,lers:IZ ﬂ TiIt:I 0"
Enviranmertal
Copy | Coreftane | NFRC 100-2001 =l 1 )
Delete | Comment:l
Save | Dvelallthickness:l‘l?.DDU mm Mode:l#
Report | [ [ | Name Made] Thick [Flig] Tsol | Rsoll | Rsol2 | Tvis | Rvist [Fwis2 | Ti [ E1 | E2 [ Cond |
Glazz1 ¥ 102  CLEAR_3.DAT # 20 [O|os4 0079 0075 0893 0083 0083 0000 0840 0840 1.000
Gaz1 ¥ 1 Air 109
Glazz 2 ¥ 102 CLEAR_3IDAT # 30 [J]os34 0075 0075 0899 0083 0083 0000 0840 0840 1.000
| | »
Center of Glazs Results | Temperature Datal Optical Data AngularDataI Calor Propertiesl
factor sC 5SHGC Rel Ht. Gain Twis Keff
2K b A2 -k, fo
322848 087935 076230 5r7a.0 081427 0.0730
For Help, press F1 Mode: MFR.C E LM v

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/mZ2-°C BTU/hr-f2-°F
1 Clear (3 mm), Air, Clear (3 mm) 3.2285 0.5686

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 Wim?-°c Btu/hr-ft*>-°F
Sill 4.7604 0.8383 3.5507 0.6253
Head 4.7955 0.8445 3.5527 0.6257
Jamb 4.8282 0.8503 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

Gravity VectRlEd| Skylight Head

L

Modeling Assumptions:

Cross Section Type = Head
Gravity Arrow = Down
Glazing System = Down

File Rotation = 70° Clockwise

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

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

o BC = 3 mm Generic U-factor
BC = Adiabatic Inside Film

U-Factor Surface tag = None Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

BC = 3 mm Generic U-factor

BC = Adiabatic
U-Factor Surface tag = None

Inside Film BC = Interior Wood/Vinyl Frame
Radiation Model = AutoEnclosure (convection only)
U-Factor Surface tag = None Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame
Uractors x|
U-factar delta T Lenath
-k c i R otation
Frame [47985  [33.0 [4300m {200 |Projected in Glass Plane 7 |
SHGE Exterior [51478  [330 [455853  [20D | Projected in Glass Plane = |
Edge B T a5 200 | Proiected in Glass Plane x|

% Ermor Energy Marm I TS 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 100-2001 Exterior
Radiation Model = Blackbody
U-Factor Surface tag = None

BC = NFRC 100-2001 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 Yectorkd |

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

. i File Rotation = 70° Clockwise
BC = Adiabatic

U-Factor Surface tag = None

wractars x|
Ul-factor delta T Length
WimZ-K c i R otatioh
Frame [4.7604  [39.0 [43.0003  [20.0 | Projected in Glass Plane |~ |
SHGC Exterior |5.1 097 |39.D |43.5354 IEU.D IProiected in Glazz Flane j
Edge | [aB507  [33.0 [a5  |zop [ Projected in Glass Plane |~ |
% Ermor Ene[g}, Marm 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

O

> g —]

BC = 3 mm Generic U-factor
Inside Film

U-Factor Surface tag = None

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

4

BC = 3 mm Generic U-factor
Inside Film

U-Factor Surface tag = Edge

Radiation Model = AutoEnclosure

Radiation Model = AutoEnclosure

Skylight Jamb

Modeling Assumptions:

Cross Section Type = Jamb
Gravity Arrow = Into the Screen
Glazing System = Up

File Rotation = None

BC = Interior Wood/Vinyl Frame

/

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

1

(convection only)
Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

<«

BC = Adiabatic
U-Factor Surface tag = None
|
U-factar delta T Length
Wima-K (= i Rotation
Frame (48282 [330  |430002 (300  |Projected in Glass Flane 7]
SHGC Exterior 51695 [330 |485853  [a0.0 | Projected in Glass Plane x|
Edge ) S T |35 Ja00 | Proiected in Glass Plane 7|

% Enror Energy Morm I 7.30%

Export |

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.

i1 Frame Library (C: Thermdoc', THERM 5 - WINDOW 5 NFRC Sim Manual -- 2005',Sim Man Example Therm Files',S — |Ellﬂ

File Edit Libraries Record Tools Wiew Help

Do f2nEE: ««rr[Bael: O0H%|?W

- - Frame Library [C:AThermdoch THERM 5 - WINDOW 5 MFRC Sim Manual - 200545im
Detailed View tdan Example Therm FileshSkylights--Chapter 345 kylight mdb]

| v

[Detiedvien]
ﬂl 1D e i | Ty UFETUEE LllzvdagISe Eol;:rgfa?ion TEilslf::a!;s [Fid s | Doty
MNew whimZ-K | A2k
oo | 2 Them Jamb 4828 3546 N/ B9 430 o030 [
Delste | | 3 sLTHM Them Sl 4.760 3861 N/ 16.9 a0 o3 [
~Find

=]
[l

[

Advanced...

3 records found.

Import
Ezport

Bepart

il

FErrirt

=l
Far Help, press F1 Mode: MFRC  [SI [ [wOm 4

Figure 9-38. WINDOW Frame Library.

i Window Library {C:\ Thermdoc', THERM 5 - WINDDW 5 NFRC Sim Manual - 20054, - |E||1|
File Edit Libraries Record Tools Wiew Help

DSH| s BR&S EH: Car (B o0 OH %|2N
List 10 # |1 'l

Calc [F9) MName |Skylight - 3mm Generic

Mode INFF!C 'l
New
Type [Skylcht =] ]

Width | 1200 mm

|»

il

Copy

Delete Height w o

Save Area| 1.440 m2
Beport Tilt I 20

Environmental Conditions
MFRC 100-2001 A

[

Dividers

o
I3

=

2
2
2
(=
o

I Mormal A I

— Total Window Result

U-factor IS.SDBB? Wmz2-K,

SHGE [16E045

vT [o70174 Detal..
CR |—3s Ml

Click on a component to display characteristics below

-
1 | 3

For Help, press F1 Mode: NFRC (ST [ [NUM 4

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-f2-°F

1 Clear, Air, Clear 3.5064 0.6175

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 SHGCo, 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).

Display the results for the SHGCyp, SHGC;, VTp and VT for the best glazing option (Clear, Air, Clear), as
shown in Figure 9-40.

i1 Window Library {C:\ Thermdoc!, THERM 5 - WINDDW 5 NFRC Sim Manual - 2005 [ 3]

File Edit Libraries Record Tools Wiew Help

DSH| $B@ S E: « r M@ e0: OH# % 2N
List 10 4 |1 'l

Calc [F9) Mame |Skylight - 3mm Generic
Mode INFHE A l
Type ISkyIight - l ﬂ

Copy — :
widkh [ 1200 mm Best Glazing
Delete Height | 1200 mm Option

Save Area| 1.440 m2
Beport Tilt I 20

Environmental Conditions

I WFRC 100-2001 = l

| v

H

@

A

Ndddads

Dividers
INormaI 'l
— Tatal Window Results I: Mo Generic Generic
|-factor lm WA Dividers ‘ Dividers Dividers
SHGC |0BE04G Dot | PDD () M/ 19049999 38.099998
etai... » - |
w1 [070174 SHGCD 0002964 0005802 0.008489
tR[ 3% Detal. | SHGCA 0864766 0791448 0702517
. . WTO 0000000 0000000 0.000000
Click the Detail YT 0861802 0775647 0694027
button to display the - | - : :
———— SHGC,, SHGC,,
/ VTa. VT1 values. — DK| m
For Help, press F1

Fiqure 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, SHGC1, VT and 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”)
SHGCy 0.00296 0.00580 0.00849
SHGC,; 0.86477 0.78145 0.70252
VTy 0.0 0.0 0.0
VT, 0.86180 0.77565 0.69403

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

0.01318)

0.00580)

SHGC,, SHGCy, and SHGCc:
SHGC = SHGCy + SHGCc (SHGC; - SHGCy)
Without Dividers:
SHGC = 0.01318 + 0.7629 (0.86477 -
= 0.6609
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC = 0.00580 + 0.7629 (0.78145 -
= 0.5962

With Dividers > 17 (25.4mm) modeled at 0.75”:
SHGC = 0.00849 + 0. 7629 (0.70252 - 0.00849)
= 0.5354

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 0.6609 0.5962 0.5354
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9.4 Problem 3: Skylight

9. SAMPLE PROBLEMS

VT Calculation Using Equation 4-2 from NFRC 200
Using Equation 4-2 from NFRC 200 and the data from Table 9-21, calculate the whole product VT from the

VTo, VT1, and VTc:
VT = VT + VTc (VT - Vo)
Without Dividers:
VT = 0.0 + 0.8143 (0.86180 - 0.0)

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

VT

0.7018

= 0.0 + 0. 8143 (0.77565 - 0.0)

= 0.6316

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

VT = 0.0+ 0. 8143 (0.69403 - 0.0)
= (0.5651
Table 9-23. Total product VT for the best glazing option (Clear, Air, Clear).
VT
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 0.7018 0.6316 0.5651
9-44 July 2006 THERMS.2/WINDOWS5.2 NFRC Simulation Manual



9. SAMPLE PROBLEMS

9.4 Problem 3: Skylight

9.4.7. Skylight Drawings.

The following are detailed drawings for the skylight.

Head, Sill and Jamb

2989
1859 1130
0.264
5 J T
|‘ 03%
|
0.568 0.708 *
1; 0472 — 0315
0.187 = 0335 4 0634 1683
1813 ’
0.984 b 0426
\_\K 0406
0.181 Al
028
—,
r
2364

Figure 9-41. Dimensioned drawing for the frame.

Spacer

0428

— 0191 ﬂlf 0008 —4t-
[ — —T

0.163 o33

10°

= 0.102 J‘-—- 0213 --1{ 0.088 =

0413

Figure 9-42. Dimensioned drawing for the spacer.
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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.
Overall Size Width = 1000 mm; Height = 2000 mm
Frame Material Wood with a thermal-break aluminum sill.

Glazing System  Double glazing, 12.7 mm (0.5”) overall IG thickness. There are four glass options, all
with two layers of 3 mm (0.129”) PPG glass.

Spacer Type Intercept spacer with butyl sealant on three sides.
Glazing Tape Wet glazed with silicone (on both sides).

Dividers N/A

Cross Sections See Section 9.5.7 for drawings of this product.

9.5.2. Glazing Matrix

The table below shows the glazing matrix that is to be simulated for the door.

Table 9-24. Matrix of glazing options for the door.

Glazing Options
12.7 mm (0.5”) overall thickness Grid Option Manufacturer
1 Clear (3mm), Air, Clear (3mm) N/A PPG
2 Clear (3mm), Argon (95%), Clear (3mm) N/A PPG
3 Low-E (3mm), Air, Clear (3mm) N/A PPG
4 Low-E (3mm), Argon (95%), Clear (3mm) N/A PPG
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

9.5.3. Center-of-Glazing Modeling (WINDOW)

In WINDOW, create four records for the glazing systems described in the glazing matrix.

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

i1 Glazing System Library (C:3 Thermdoc, THERM 5 - WINDDW 5 NFRC Sim Manual -- 2005',5im Man Example T| - |EI|5|
File Edit Libraries Record Tools Wew Help
CeH|s=nEE: « « » B = e[n; OH%|?W
- - Glazing System Library [C:AThermdoch THERM 5 - WINDOW 5 MFRC Sim M anual - =
Detailed View| | 20054Sim Man E xample Therm Files\Doors\Doar. mdb)
Cale # of . E rvironmental Owerall X
D Mame [ Mode | Tilt Conditions Feff Thickness Ual SHGC 5C Twis

Coy " " "
=i 3 mm Clear_Argon_Clear

2
Delete k]
Find————— 4
1D

3 mm Low-e_air_Clear

duuld

SRS N -

3 mrn Low-e_Argon_Clear

4

Advanced...

[

4 records found.
Irnport

E xport

i

Repart

Print

1]

W ek

WNFRC 100-2001 nome 1275

MFRC 100-200 : 3 0.867
MFRE 100-2001 0.036 1275 2.879 0.753 0.868
WFRC 100-200 0.025 12.75 2336 0.338 0.459

0392 0.453

For Help, press F1

3
[
Mode: WFRC [SL [ [ [

Figure 9-43. WINDOW Glazing System Library for the door.

The results for the center-of-glazing U-factors are shown in Table 9-35.

Table 9-25. Center-of-glazing U-factor results from WINDOW.

Glazing Options Center-of-glazing U-Factor

12.7 mm (0.5”) overall thickness W/m2-°C BTU/hr-f2-°F
1 Clear (3mm), Air, Clear (3mm) 3.1369 0.5524
2 Clear (3mm), Argon (95%), Clear (3mm) 2.8795 0.5071
3 Low-E (3mm), Air, Clear (3mm) 2.3358 0.4113
4 Low-E (3mm), Argon (95%), Clear (3mm) 1.8778 0.3307

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 9.5.6 (note that four significant digits have been included as these values will
be entered into a spreadsheet in order to calculate overall U-factors).
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

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

There are a minimum of six and a maximum of ten cross sections that must be modeled for an entry door
system:

= Head

= Lock Jamb
* Hinge Jamb
= Sill

= Panel Edge

= Panel Core

= Door Core

=  Door Lite Head
=  Door Lite Sill

=  Door Lite Jamb

The door in this example has identical cross sections for both jambs, so only one jamb model will be required.
The door core model has been added to the head model, and the panel core model has been added to the
panel edge model.

Some simulations required additional lites to be modeled for each door lite cross section (head, sill and jamb)
- one for each glass option. To generate the additional glazing options, a “base” file for each Door Lite cross
section has been created using Glazing Option 1. As shown in Figure 9-44, add the remaining options in the
Glazing System Options dialog box. When the base file is simulated, the additional door lite options will be
automatically created.

Windowb does not recognize any U-factor surface tags other than “Edge”, “Frame”, or “None”. If you import
door THERM files into WINDOW with U-factor surface tags on the interior boundaries other than those
values, the WINDOW fields will not be correct. If you intend to import these files into WINDOW use only the
“Edge”, “Frame”, or “None” U-factor surface tags for the THERM file interior boundary surfaces. Because of
this, as well as the fact that WINDOW can not area-weight the opaque portions of the door models, total
product values must be manually calculated externally, by inputting the center-of-glazing results from
WINDOW and the frame and edge results from THERM into a spreadsheet.

The table below shows the files for this example.
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

Table 9-26. Files associated with the door example.

Cross Section

DXF Filename

THERM Filename

Head Door-Frame.dxf HD.thm
Lock & Hinge Jambs Door-Frame.dxf JB.thm

Sill Door-Sill.dxf SL.thm
Panel Edge Door-Panel Edge.dxf PE.thm
Door Lite Sill Base Case Door-Lite.dxf LT-SL.thm
Door Lite Head Base Case Door-Lite.dxf LT-HD.thm
Door Lite Jamb Base Case Door-Lite.dxf LT-JB.thm

Door Lite Sill Option 1 LT-SL_001.thm
Door Lite Head Option 1 LT-HD_001.thm
Door Lite Jamb Option 1 LT-JB_001.thm
Door Lite Sill Option 2 LT-SL _002.thm
Door Lite Head Option 2 LT-HD_002.thm
Door Lite Jamb Option 2 LT-JB_002.thm
Door Lite Sill Option 3 LT-SL_003.thm
Door Lite Head Option 3 LT-HD_003.thm
Door Lite Jamb Option 3 LT-JB_003.thm
Door Lite Sill Option 4 LT-SL_004.thm
Door Lite Head Option 4 LT-HD_004.thm
Door Lite Jamb Option 4 LT-JB_004.thm

Glazing System Options

Base Glazing System:
I 1 3mm Clear_&ir_Clear

“wihen simulating, sach of the following Canesl |

dlazing systems will be uzed to create a
geparate simulation with the zame frame
QEamEtmy.

¢

Ok ¢
2 3 mm Clear_Argon_Clear Add
33 mm Low-e_air_Clear ’_I

4 3 mmn Low-e_Argon_Clear Remove.

Dpen |

Name the Therm files based an: ¢ Glazing system name
% Glazing system D

E=ample: |LTJUW thm

Figure 9-44. Glazing System Options for Lite.thm.
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

Table 9-27 shows the resulting U-factors for the door cross section.

Table 9-27. THERM results for the door cross sections.

Frame U-Factor Edge U-Factor
Cross Section W/m*°C | BTU/hrft>°F | W/m?°C | BTU/hr-ft"-°F

Head 2.0449 0.3417 N/A N/A
Jamb 1.9840 0.3494 N/A N/A
Sill 2.3649 0.4165 N/A N/A
Door Core (HD.thm) 2.0449 0.3601 N/A N/A
Panel Edge 2.7580 0.4857 N/A N/A
Panel Core (PE.thm) 2.5888 0.4559 N/A N/A
Door Lite Sill Option 1 2.8372 0.4997 3.2705 0.5760
Door Lite Sill Option 2 2.8212 0.4968 3.0615 0.5392
Door Lite Sill Option 3 2.7906 0.4915 2.6284 0.4629
Door Lite Sill Option 4 2.7671 0.4873 2.2719 0.4001
Door Lite Head Option 1 2.8379 0.4998 3.2703 0.5759
Door Lite Head Option 2 2.8221 0.4970 3.0612 0.5391
Door Lite Head Option 3 2.7915 0.4916 2.6281 0.4628
Door Lite Head Option 4 2.7679 0.4875 2.2716 0.4001
Door Lite Jamb Option 1 2.8409 0.5003 3.2702 0.5759
Door Lite Jamb Option 2 2.8242 0.4974 3.0612 0.5391
Door Lite Jamb Option 3 2.7936 0.4920 2.6281 0.4628
Door Lite Jamb Option 4 2.7699 0.4878 2.2716 0.4001
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

The following table shows the dimensions of the frame and edge portions of each cross section. These
dimensions will be used later to determine total product U-factors.

Table 9-28. Frame and Edge dimensions.

Frame Height Edge Height
Cross Section mm inch mm inch

Head 22.225 0.875 63.500 2.500
Jamb 22.225 0.875 63.500 2.500
Sill 39.696 1.563 63.500 2.500
Door Core N/A N/A N/A N/A
Panel Edge 25.400 1.000 76.597 3.016
Panel Core N/A N/A N/A N/A
Door Lite 42.063 1.656 63.500 2.500

The figures on the following pages show the THERM cross sections and U-factor results for this window.
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

Sill

R

Modeling Assumptions
= Cross Section = Sill

= Gravity Arrow = Down

BC = Adiabatic
U-Factor Surface tag = None

|
!

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

63.3 mm

BC = Adiabatic

U-Facktors

v

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

U-Factor Surface tag = None

Figure 9-45. THERM cross section and U-factor results for the sill cross section.
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

Jamb

Gravity Yectop E

Modeling Assumptions:

=  Cross Section = Jamb

= Gravity Arrow = Into the
screen

BC = Adiabatic
U-Factor Surface tag = None

! 1

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

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

T BC = Adiabatic

U-Factor Surface tag = None

U-Factors

Figure 9-46. THERM cross section and U-factor results for the jamb cross section.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Head

Modeling Assumptions:
= Cross Section = Head
= Gravity Arrow = Down

BC = Adiabatic
U-Factor Surface tag = None

(convection only)

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

(convection only)

v

BC = Adiabatic
U-Factor Surface tag = None

U-Fackors E

Projected v A

Figure 9-47. THERM cross section and U-factor results for the head cross section.

Gravity ¥eckor

BC = Interior Wood/Vinyl Frame

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

BC = Interior Wood/Vinyl Frame

Radiation Model = AutoEnclosure
U-Factor Surface tag = Door Core
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

Panel Edge

BC = Adiabatic
U-Factor Surface tag = None

|
|

Gravity ¥eckor l

—>

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

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

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

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Panel Core

BC = Adiabatic
U-Factor Surface tag = None

U-Fackors

Figure 9-48. THERM cross section and U-factor results for the panel edge cross section.
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

Door Lite -- Sill

BC = Adiabatic
U-Factor Surface tag = None

3

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

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

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

d
<«

BC = 3 mm Clear-Air-Clear U-
factor Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

»E———

BC = 3 mm Clear-Air-Clear 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

.

L* |

BC = Adiabatic
U-Factor Surface tag = None

X
U-factar delta T Length
W 2K c mri R otation
Frame [28372  [33.0 [42m824  Jsnp | Praiected in Glass Plane |~ |
SHGC Exterior [26078  [35.0 [420824  |snD [ Projected in Glass Plane |~ |
Edge R N EE T 625 jao0 | Projected in Glass Plane |~ |
% Error Energy Marm IW Export |

Figure 9-49. THERM cross section and U-factor results for the door lite cross section.
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

Door Lite -- Head

Gravity Yectomkd|

L

Modeling Assumptions:
=  Cross Section = Head
=  Gravity Arrow = Down

BC = Adiabatic
U-Factor Surface tag = None
I

—

o

BC = NFRC 100-2001 Exterior
Radiation Model = Blackbody

U-Factor Surface tag = None BC = Interior Wood/Vinyl Frame

(convection only)
Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

BC = 3 mm Clear-Air-Clear U-
factor Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

BC = NFRC 100-2001 Exterior
Radiation Model = Blackbody

U-Factor Surface tag = SHGC Exterior ?

BC = 3 mm Clear-Air-Clear U-
factor Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

—> -
BC = Adiabatic
U-Factor Surface tag = None
X
U-factar delta T Length
W 2K c mri R otation
Frame [28372  [33.0 [42m824  Jsnp | Praiected in Glass Plane |~ |
SHGC Exterior [26078  [35.0 [420824  |snD [ Projected in Glass Plane |~ |
Edge R N EE T 625 jao0 | Projected in Glass Plane |~ |

Expart |

% Enmrar Energy Mo I 5.90%

Figure 9-50. THERM cross section and U-factor results for the door lite cross section.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Door Lite -- Jamb

BC = Adiabatic
U-Factor Surface tag = None
I

Gravity ¥ec ll

&

Modeling Assumptions:

= Cross Section = Jamb

= Gravity Arrow = Into
the screen

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

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

<
<

BC = 3 mm Clear-Air-Clear U-
factor Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

pE——

BC = 3 mm Clear-Air-Clear 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

|

L* |

BC = Adiabatic
U-Factor Surface tag = None

X
U-factar delta T Length
W 2K c mri R otation
Frame [28372  [33.0 [42m824  Jsnp | Praiected in Glass Plane |~ |
SHGC Exterior [26078  [35.0 [420824  |snD [ Projected in Glass Plane |~ |
Edge R N EE T 625 jao0 | Projected in Glass Plane |~ |
% Errar Energy Marm I 5.90% E=part |

Figure 9-51. THERM cross section and U-factor results for the door lite cross section.
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

9.5.5. Total Product U-Factor, SHGC and VT

Total product U-factor, SHGC and VT values for door products cannot be calculated in the same manner as
window and skylight products. Because WINDOW cannot area-weight the opaque portions of the door
models, and cannot read the results from THERM files with tags other than “Frame”, “Edge” or “None”, total
product values must be manually calculated outside of WINDOW, by inputting the center-of-glazing results
from WINDOW and the frame and edge results from THERM into a spreadsheet. The spreadsheet calculation

is outside the scope of this manual, and is therefore not included in this example.

9.5.6. Wood Stile and Rail Door Drawings.

The following pages contain detailed drawings for this door.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Half-Panel with Glass Layout

3
44— 27DAYLIGHT —— 8

o
[=]
Q
[Ts]
<
<I @
=2 5
e )
mE @

5 L]

i
©
(=)
+ 4500 4 2
-

—

I
w9
=

o

[a]

+ 4500 |+ +| 4500 %

Figure 9-52. Half-Panel with Glass Layout.
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

Half-Panel with Glass Section

T 4563 ]
+ >
12 HEAD JAMB )
J AU
ofE 0125
s 4500 HEAD TO SLAB
QDS-650 SEAL 2
COMPRESSED TO 3/8" L~
0.125 4 \
CLEARANCE GLASS SPACER
0125
TEMPERED GLASS L=
A
; 0.125
TEMPERED GLASS
0.500 o
THICK O.A L@A
s
L~
= -
&
-~
- 5 7.505
O
/ -
/__.--/ OVERALL DIMENSION:
SLAB HEIGHT PLUS 2 718"
0.125 4
CLEARANCE
VENEER PANEL
]
L~
-~
L~ =
g & A
=
s _| s
L E
DOOR SWEEP o
@ —
L
4 /—-/ 1.750
0.440 L—]
THRESHOLD TO SLAB L
¥ t
1.115
+
.l 5.750 [

ALUMINUM THRESHOLD

Figure 9-53. Half Panel with Glass Vertical Section.
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9.5 Problem 4: Door

9. SAMPLE PROBLEMS

Half-Panel with Glass Section

GLASS SPACER

[ 1.750
4502

éﬂf 77
20177

J)

QDS-650 SEAL /

COMPRESSED TO 378~

SIDE JAMB

4.563

1.250

’-1750

L 4502

COMPRESSED TO 378"

0125
JAMB TO SLAB - 0125
4502 TEMPERED GLASS
VAV . //
- STILE L ] £
AV J 7/
4563 Q < 0.500
@
THICK O.A 0125
TEMPERED GLASS
1250
OVERALL D ON
SLAB WIDTH PLUS 1 34"
UPPER HORIZONTAL CROSS SECTION
0125
JAMB TO SLAB
4502 4500
NSARRN \\
STILE
8 ANANIN
4563 WS
=]
o
VENEER PANEL

1.250

OVERALL O ON

QDS-650 SEAL //

SIDE JAMB

N

|

4563

1.250

SLAB WIDTH PLUS 1 3i4”

LOWER HORIZONTAL CROSS SECTION

Figure 9-54. Half Panel with Glass Horizontal Section.
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9. SAMPLE PROBLEMS 9.5 Problem 4: Door

Sill

1.750

A

YL D =

I 00 ]

6

5.750

Figure 9-55. Dimensioned drawing for the sill cross section.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Jamb

1.750

2438 0375 4

1

0.750 0.875

4.563

Figure 9-56. Dimensioned drawing for the jamb cross section.
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

Head

4.563

0.875

2438

0375 4

AN

\

1.750

Figure 9-57. Dimensioned drawing for the head cross section.
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9.5 Problem 4: Door 9. SAMPLE PROBLEMS

Panel Edge

//_/
/_/
/_/
/,_/

1187

Figure 9-58. Dimensioned drawing for the panel edge cross section.
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9. SAMPLE PROBLEMS

9.5 Problem 4: Door

Door Lite
A— U85 —
f— 2
002 ‘T
ull 0531
1.0’11/
1750
Figure 9-59. Dimensioned drawing for the door lite cross section.
Spacer

00730 —T 00100 —4
—

00150 ﬁl

00850

W— M1 —A

—— 2 —

Figure 9-60. Dimensioned drawing for the spacer.
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