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 programes.

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.

&8 W6 - Glazing System Library (C:\Program Files'LBNL  WINDOWG3', Vinyl.mdb) - IEllil
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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

1 Clear (3 mm), Air, Low-E (3 mm)

W/m2-°C
1.7886

(Btu/hr-ft>-°F)
0.3150

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

Head Vinyl-Frame.dxf Vinyl-Head.thm
Jamb Vinyl-Frame.dxf Vinyl-Jamb.thm
Divider Vinyl-Div.thm

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

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

Frame U-Factor Edge U-Factor
Cross Section | W/m?-°C Btu/hr-ft’-°F Wim?-°C Btu/hr-ft*-°F
Sill 1.5988 0.2816 2.1163 0.3727
Head 1.6037 0.2824 2.1151 0.3725
Jamb 1.6498 0.3182 2.1176 0.3706
Divider 2.6050 0.4593 1.9986 0.3521

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

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 YecEomkd|

‘ 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 [35.0 [476248 [800 | [Projected in Glass Plane =]
Frame [1.5988  [33.0 [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.
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9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

Jamb

BC= Adiabatic
U-factor tag = None

—> i

Modeling Assumptions:

= Cross Section Type = Jamb

=  Gravity Vector = Into the Screen
= Jambs are modeled without the

Condensation Resistance Model BC= 3 mm Vinyl U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor tag = None

Gravity Yectomkd|

&

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 = Edge

1
A/ BC= Interior Wood/Vinyl Frame
(convection only)
BC= NFRC 100-2001 Exterior Radiation Model = AutoEnclosure
Radiation Model = Blackbody U-factor tag = Frame

U-factor tag = SHGC Exterior

BC= Adiabatic
U-factor tag = None
U-Factors il
L-factor delta T Length
W An2-K. C T Fotation
SHGC Exterior |1.4B19 ISS.D |4?.B249 ISD.D IProiected in Glazs Plane j
Frame [1.6488  [33.0 |47625  [a00 | Projected in Glass Plane |~ |
Edge i B |25 Jaoo | Proiected in Glass Plane |~ |
- Expoit |
% Erar Energy Marm IW Eigel

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  [3.0 [47.625 [ 900 |Projected in Glass Plane x|
Edge R BIEREE [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
T
BC= Adiabatic
U-factor tag = None
X
Ll -factor delta T Length
W Am2-K, C T Fatation
Frame [26050  [33.0 | EEI EOX | Proiected in Glass Plane |~ |
Edge |1.9935 |39.D |12Ff IQD.D IF'miec:ted in Glazz Plane j
SHGCEwerior  -| |30858  [38.0 js54 300 | Projected in Glass Plane |~ |

% Enrar Energy Norm I 7.20%

E xport |

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

9.2.5. Total Product U-Factor

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

i Frame Library {C:\Program Files'LBNL\ WINDOWE3" ¥inyl.mdb) 10| x|

File Edit Libraries Record Tools Wiew Help

DEH 2R &E([E: ««r | Bael: O#*Z|% 2N

| »

Frame Library [C:\Program FileshLBMNLWIND OWE3WWingl. mdb]

Detailed View
Update Frame Edgs Edge Glazing
D—l I Mame Source Tupe Uwalue Uwalue | Comelation | Thickness Prd Abs | Coler
New | wmzK, | wimaE, mm mm
1 VingkHead THM Therm  Head 1.604 2115 M 191 47 6 030
LCopy | -
2 VinghJamb. THM Them Jamb  1E50 2118 M/ 11 476 o3 [
Delete | > winyl-Sill THH Therm | Sil 1.599 2116 | M ;

i~ Find
Is]

4

Adwanced...

(]

3 reconds found.

Impark
E zpark

Beport

i

Frint ;I
Far Help, press F1 Mode: NFRC [T [ [mum 4

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

In WINDOW, two records are created in the Window Library for the U-factor calculation - one without
dividers and one with the manufacturer supplied dividers, as shown in the figure below.
i Window Library {C:\Program Files',LBNL\ WINDOWG 3" ¥inyl.mdb) 10| x|

File Edit Libraries Record Tools Wiew Help

PHfEREE: «qrM(BEae0: O# 7 (%2

Wwindow Library [C:\Program Files\LBMN LYW MND OWE Wil mdb)

S

| »

Detailed View

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

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

LCopy

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

Delete

dddd!

rFind
Is]

4

Adwanced...

(]

2 reconds found.
Impark
Export

Beport

i

Frint

=l
For Help, press F1 Maode: NFRC E l_ W v
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

i Window Library {C:\Program Files',LENL\WINDOWG 3" ¥inylmdb) _1al x|

File Edit Libraries Record Tools Yiew Help

FCEH 2R S E: 1 r M|[B ®0: O%#* 7

List o) ﬁlﬂ -
Cale [F9] MName I\f'\nyl - 3mm low-E (Mo Di
ModeINFHE -
Hew
T}'DeIF\XEd [picture] - ﬂ
width | 1200 mm
el Height | 1500 mm
Save Area [1.800 m2
Beport Tultl 90

Environmental Conditions

MFRC 100-2010 'I

|»

Copy

Bl ol

Diwiders

o
o
-
2
E
S
o
L3

®

Normal I

i~ Total Window Resul |

U-factor | 1.8035 W/m2-K

Click on & component to display charactenstics below |

Glazing Systermn
SHGC | 05254
Dietail... Name [ 3rm lov-£ R
YT | 06435
1D I 1 Ucenter | 1.771 Wwiém2£

CR 53 Detail.. Nlayersl 2 SC| 0.638

Areal 1.243 m2 SHGC | 0.607 ]

Edge area I 0.303 m2 Wic | 0.746
4| _l_l

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

&% Window Library (C:\Program Files\LBNL\ WINDOWG3' ¥inyl.mdb} — Ol x|

File Edit Libraries Record Tools View Help

DM $R@ &Z/E: Ky |[E €0 O# 7 % 28
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Copy Typs W ﬂ
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Delete il lﬁ 0

Save Area lﬁ m2

Report Tilt I—QU

Environmental Conditions
IV Dividers NFRC 100-2010 d

Diwiders

_ e |

Hadd

i

Display mode:;

Warmal

4

i~ Total Window Fesul |
U-factor | 1.9941 W/m2-K
sHGC [ 04585

Click on a component to display characteristics below |

Glazing Spstem

g S Detail.. Mame [ 3mm low-E =] =
I D I 1 Ucenter | 1771 Wwi/m2-K

R 8 Detal ||| ppes[ 2 sc| 063
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Figure 9-9. WINDOW total product U-factor calculation with dividers.

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

Glazing Options19.05 mm (0.75”) overall Total Product U-Factor
thickness W/mZ2-°C Btu/hr-ft2-°F
1 Clear, Air, Low-E (without dividers) 1.8095 0.3187
2 Clear, Air, Low-E (with dividers) 1.9941 0.3512
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9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed Window

9.2.6. Individual Product SHGC and VT using 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;i. 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, SHGCy, VT and VT; from WINDOW for every glazing option - just for the best glazing option.

Using this procedure, display the results for the SHGCo, SHGCy, 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 <254 mm (modeled as 19.5 mm)
= Dividers > 25.4 mm (modeled as 38.1 mm)

i Window Library {C:'Program Files\LBNL} WINDOWG3" YinyL.mdb}
File Edit Libraries Record Toaols View Help

=Bl

DSH| s BB|ZE: K rM|[F- eN: O

%7 e

List 10 # |1 -

Cale [F9) Mame |Vingl - 3mm low-E Mo Dis
Mode |NFRC -

o =
Typs [Fived fpictre] 7] 23]
Width 1200 mm
Do Height | 1500 mm
dave rea [1.800 m2
Beport Tilt 90

Environmental Conditions
NFRC 100-2010 =

=
T

| Bl e

LCopy

Dividers

< option

Display mode:

INDrmaI

4

/

i~ Tatal Window Resul: |

Click. nwpunent to display characteristics below i

U-factor | 1.8085 wW/m2-K

Best glazing

SHGC and ¥T detail |

azing 5

display the SHGC,,

Ucenter | 1.771 wWim2-K

SHGC | 05254 Detai Name |3mm lowa-E
T I 0.6435 o |—1
CR I 53 Detal\...l Nlapers I—Z
B . Area I 1.249 m2 SHGC | 0607 wTO
Click the Detail button’to Edge area [ 030 m2 vie 0788 —

E il FDD [mm)
SHGCO

5C| 0698 SHGLC1

SHGC4, VTo, VT, values

Mode: HFRC [51 [ MU

Mo Generic ‘ Generic ‘
viders Diividers Dividers
M 19.05000 3810000
000203 0.00495 0.00771
085426 077823 0.69695
0.00000 0.00000 0.00000
085224 077328 0.E3917

Ok, | Save bz I

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

Dividers Dividers
. <25.4 mm, modeled at | > 25.4 mm, modeled at
No Dividers 4 ’
19.5 mm (£ 1.0”, 38.1 mm (> 1.5”, modeled
modeled at 0.75”) at1.5”)
SHGC 0.00203 0.00495 0.00771
SHGC; 0.86426 0.77823 0.69688
VT 0.0 0.0 0.0
VT1 0.86224 0.77328 0.68917
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9.2 Problem 1: Vinyl Fixed Window 9. SAMPLE PROBLEMS

SHGC Calculation Using Equation 4-1 from NFRC 200

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

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

Where:

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

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

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

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

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

Without Dividers:
SHGC = (0.00203+ 0.6079 (0.86426- 0.00203)
= 0.5262
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC =0.00495 + 0.6067 (0.77823 - 0.00495)
= 0.4741
With Dividers > 1” (25.4mm) modeled at 0.75”:
SHGC =0.00771+ 0.6067 (0.69688- 0.00771)
= 0.4258
Table 9-6. Total product SHGC for the best glazing option (Clear, Air, Low-E).
SHGC
Dividers Dividers
< 25.4 mm, modeled at | > 25.4 mm, modeled
19.5 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 0.5262 0.4741 0.4258
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9. SAMPLE PROBLEMS

9.2 Problem 1: Vinyl Fixed Window

VT Calculation Using Equation 4-2 from NFRC 200

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

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

Window

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

0.6435

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

VT = 0.0 + 0.7463 (0.77328- 0.0)
= 0.5771
With Dividers > 1”7 (25.4mm) modeled at 0.75":
VT = 0.0 + 0.7463 (0.68917- 0.0)
= 0.5143

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

VT

Glazing Option

No Dividers

Dividers

< 25.4 mm, modeled
at 19.5 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

0.6435

0.5771

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

9.2.7. Drawings Vinyl Fixed Window

The following pages contain detailed drawings for this window.

Head, Sill and Jamb

1000
0125
0482 ’\
0625
0% J
v k
0375 0250
J L/ 0425
0.250
0425 —
0250 0500 —
1500 1,000 1,000 0500 —

0.625 0.625
0.250 r
0.500
1.000 —r- 0125 1.000

— 0625 J’

J 0125
0250 0435—/—! W I—\ 0 )5
- 0375 JL i 0375 f-

1.500 ¥ 0.250 4 2.250

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 WOT 000 —f £
— S
00150 ]
= 02000
00850 |
S | 0310
0750
0480
049
Figure 9-12. Dimensioned drawing for the spacer.
Divider

RO.0310
e

00310 —'f~ 09360  1.0000

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”7 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
(0.118”).

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

9.3 Problem 2: Aluminum Horizontal Slider Window

9.3.2. Glazing Matrix

The following table shows the glazing matrix that is to be simulated for this window. However, for this
example, only Glazing Option 1 will be modeled using CIG glass.

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

Glazing Options

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

9.3.3. Center-of-glazing Modeling (WINDOW)

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

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

i Glazing System Library (C:\Program Files'L BNL' WINDOWGE3' Aluminum Slider.mdb)
File Edit Libraries Record Tools ‘iew Help

o [

D s 2B&E: > |[B- @n: O# 7% 8

— Glazing Syetemn Library

| v

4 |

List |
Calc [F9) D #: |1 Narne: |3mm CIG
Mew | tlLa_l,lers:IZ ﬂ TiIt:I P 1G Height:l 1000 E
Ervironmental .y '
Copy | e 2| NFRC 100-2010 =l IG Width] 1000 mm :
Delete | Comment: I 1 o
Save | Owerall thickness:|25. 400 mm tode: I#
Fieport | [ o] Name Mode| Thick [Fiip] Tsol | Reolt [ Rsol2 | Twis [ Rwist [Rvis2 | Ti | E1 | E2 [ Cond |
k. Glsss 130 2001 CLR-30IG # 30 [J|os4s 0076 0076 0904 0082 0082 0000 0840 0340 1.000
Gap1 wr 10 Argon 95% 134 [
- | Glass 2 P 2016 E14530IG # 30 B|0342 0258 0240 0497 0070 04136 0000 0102 0840 1.000

Center of Glazz Results | Temperaturs Data | Optical Datal Angular Data | Color Propertiesl

UFactar SC SHGC Rel. Ht. Gain Twis K.eff
WAAm2-K WAm2 WK
0.6863 0537 442 0.4521 0.0445

|

For Help, press F1

Mode: WFRC ST [ [ 4

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

9. SAMPLE PROBLEMS

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

Glazing Options

25.4 mm (1.0”) overall thickness

Center-of-glazing U-Factor

W/m?-°C BTU/hr-ft>-°F

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

1.6217 0.2856

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

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

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

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

Cross Section DXF Filename THERM Filename

Sill Vent Aluminum-Sill Vent.dxf SV_01.thm

Sill Fixed Aluminum-Sill Fixed.dxf SF_01.thm

Head Vent Aluminum-Head Vent.dxf HV_01.thm

Head Fixed Aluminum-Head Fixed.dxf HF_01.thm

Jamb Vent Aluminum-Jamb Vent.dxf JV_01.thm

Jamb Fixed Aluminum-Jamb Fixed.dxf JF_01.thm

Meeting Rail Aluminum-Meeting Rail.dxf MR_01.thm

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

Create THERM files for each cross section. The 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-ft’-°F Wim?-°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 5.3240 0.9376 21173 0.3729
Jamb Fixed 8.0264 1.4135 2.0708 0.3647
Meeting Rail 7.0598 1.2433 2.0251 0.3566

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

THERM®6.3/WINDOW6.3 NFRC Simulation

January 2011
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9.3 Problem 2: Aluminum Horizontal Slider Window 9. SAMPLE PROBLEMS

Sill Vent

BC= Adiabatic

Cross Section Type = Sill U-factor tag = None

Gravity Vector = Down

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

BC= NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None
| D

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

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

BC= Interior Thermally Broken Frame
(convection only)

Radiation Model = AutoEnclosure
U-factor taa = Frame

>
4 o |
BC= Adiabatic
U-factor tag = None

Ufactors x|

Ll-fackor delta T Length

i Am2-K C i R otatian
SHGC Exterior [6.2433  [380 jg7.6251  [a0.0 | Projected in Glass Plane |~ |
Frame [5.8804  [2390 |g7.6252 [0 [Projected in Glass Plane = |
Edge MIAENED |25 Jaoo | Projected in Glass Plane |~ |

E: Export
% Ermor Energy Morm I 8.03% wporl |

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

<4

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

N

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

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

Radiation Model = Blackbody
U-factor tag = SHGC Exterior

>

L BC= Adiabatic J

U-factor tag = None

u-ractors x|
|-factor delta T Length
W 2K [ mm Ratation
Frame [8.8507  [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| |zos85 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 ¥Yec il

® BC= 3 mm CIG U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor tag = None

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

L o o

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

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

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

L BC= Adiabatic 41

U-factor tag = None

U-Facors x|
U-factar delta T Length
W m2-K C mm Ratation
Frame [5.1970  [38.0 [532373  [ann | Proiected in Glass Plane |~ |
SHGC Exterior [5.6168  [38.0 [5az378  [anD | Projected in Glass Plane |~ |
Edge MBI EE |64.6568  [a0.0 | Projected in Glass Plane |~ |
% Emror Energy Marm I 9.34% ﬂl

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

Cross Section Type = Jamb
Gravity Vector = Into the Screen

Gravity vectalEd

&

BC= NFRC 100-2010 Exterior
Radiation Model = Blackbody

U-factor tag = None

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

BC= Adiabatic
U-factor tag = None

I

—p 4—

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

4

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

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

U-factor taag = Frame

% BC= Adiabatic A~

U-factor tag = None

wractors x|
L-factor delta T Length
- (= mm Rotation
SHGC Exterior [21208  [29.0 [532373  Jao.o [ Projected in Glass Plane |~ |
Frame [7.7643  [38D [5az37a [an0 [ Projected in Glass Plane =]
Edge ] |2oe02  [asp 546568 [a0.0 [ Projected in Glass Plane x|

3 E t
% Errar Energy Marm I 6.04% &l

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

\I{ U-factor tag = None }K_

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

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

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

Cross Section Type = Head U-factor tag = Edge

Gravity Vector = Down

Gravity vectoRlEd

<4

L

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

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

A
BC= Adiabatic
U-factor tag = None
x|
-factar delta T Length
WK [ mm Raotation
Frame |4.9??’2 |39.D I?U.2442 ISU.U IProiected in Glazz Plane j
SHGC Exterior |5.3332 |39.D I?D.2441 IQU.D IProiected in Glazz Plane j
Edge R | ERE R T B35 jsnn [ Proiected in Glass Plane 7|
= Expart |
% Error Energy Marm lm Cigel

Figure 9-19. THERM cross section and U-factor results for head vent cross section.
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9. SAMPLE PROBLEMS

9.3 Problem 2: Aluminum Horizontal Slider Window

Head Fixed

BC= Adiabatic

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

Cross Section Type = Head
Gravity Vector = Down

Gravity YectomjEd |

L

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

>

\ & U-factor tag = None %(_

& 4]

BC= Interior Thermally Broken
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

+t ¢
BC= Adiabatic
U-factor tag = None
wractors x|
Ll-factor delta T Length
W m2-K £ mm Rotation
Frarme IB.9232 ISS.D I?D.2443 ISD.D IProiected in Glass Plane j
SHGE Exterior [7.2563  [39.0 [702442  fo00 [ Projected in Glass Plane > |
Edge | [2os0s [38.0 [EE [ Projected in Glass Plane > |

% Enor Energy Norm I B.82%

Export |

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

BC= NFRC 100-2010 Exterior
Radiation Model = Blackbody

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

Radiation Model = AutoEnclosure
U-factor tag = Edge

I e—

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

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

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

BC= NFRC 100-2010 Exterior
Radiation Model = Blackbody

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

(I
-

BC= Adiabatic
U-factor tag = None

x|
-factar delta T Length
w2 = mm Rotation
SHGC Exterior [71924 [380 [;35427 [a00 | Projected in Glass Plane x|
Frame [5.8917  [39.0 [42.3017  [90.0 | Proiected in Glass Plane 7|
Edge R EEEE I EET [130177  Jaoo | Proiected in Glass Plane 7|
: Expart |
% Emror Energy Morm lm Eigel

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.

Advanced...

ii Window Library {C:"Program Files\LBNL' WINDOWG3' Aluminum Slider.mdb} ;[EIEI
File Edit Libraries Record Tools Miew Help
D s =@2E: ««» n|Bael;: O0f7Z|% 28
: = Frame Library [C:%Program FileghLBM LY/ D 0w E3%Aurminum Slider.mdb) =
Detailed View |
&I 1o W Seuez | ToEe UF:?aTL?e UE\u'daEIlL?e Coﬁgﬁa.?ion TEiléakZ::agss Pl s | Gl
e | Wm2E | WwWma-k mim mam
Lopy | b
2 HY_DL.THM Therm  Head 5115 2120 MAA 254 0.2 0.30 -
Delete | 3 JF_OLTHM Therm  Jamb 8.026 2.071 M8 254 532 0.30 -
| Hirel 4 JV_01.THM Therm  Jamb 5324 2117 MNda 25.4 532 0.30 -
IID ﬂ 5 MR_O1.THM Therm  Werticalkv  7.060 2025 MAA 254 493 0.30 -
I— & SF_O1L.THM Therm  Sil £.851 2056 MNAA 254 g7.3 0.30 -
| 7 SV_O1.THM Therm il E.071 2174 N/ 254 976 0.30 -

7 records found.
Imnport
E xpot

Report

i

Brint

For Help, press Fi

=
PMode: NFRC [ST[ oM [

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

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

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

i Window Library {C:Program Files',LBNL\WINDOWE3! Aluminum Slider.mdb)

File Edit Libraties Record Tools View Help

=[Ol x|

D2 t2a & 8l: «qr i\ en: OH?

I
2]

t

New
Copy
Delete
Save

Report

Dividers

Mormal

iy

Display mode:

Pl

os[T =]
Name IW
Mode m
Type lm ﬂ
width 1500 mm
Height | 1200 mm

Area lm m2

D

Environmental Conditions
MFRC 100-2010 =

- Total Window Resul
U-factor | 29194 'wWem2-K
SHGC | 0.4728

Detail..

YT | 0.3485

CR 27 Detail

Click on a companent to display characteristics below

Glazing System
Name [3mm CIG =] >
o[ 1 Usenter | 115 Wwim2K
Mlayers I 2 SC| 0685
fuea [ 0493 m2 sHeC [ 055
Edge area IWmZ Wig Im

(|

For Help, press F1

Mode: NFRC ST [ UM 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-ft*-°F

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

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)

& window Library (C:Program Files' LBNL WINDOWG3' Aluminum Slider.mdb! - |EI|5|

File Edit Lbraries Record Tools Wiew Help

D2 $BREBE: > M@ €0: O#H:|%[2N8

List 104 IW -

Calz [F9) Mame IA\um\num - 3mm CIG
MndEINFHC -

W

TypelHnrlznnta\Shder hd ﬂ
idth | 1500 mm
meee Height [ 1200 mm
S Area [~1.800 m2
Beport Ti\tl a0

Environmental Conditions
NFRC 100-2010 hd

|»

=
]

el

Lopy

Dividers

Display mode: SHGLC and ¥T detail 5'
Mormal

4

[ Total Windaw Resul ‘ Click. on a component to display characternistics below No [ eneric [ eneric
Urfector [ 29198 w/m2: Dividers Dividers Dividers
suae 0478 —Glazing I r
i . . » FDD [inches) A 0.75000 1.50000
sl Ciick on the Detal Jlmz%  SHGCO | Qo135 001530 001850
[ 27 Dot button to show the e : : :
SHGCy, SHGC;, 0.78405 0.70234 0E2632
VTo, VT, values for vT0 000000 0O0DOOD 000000
the product VTl 077090 068634 O.607E2

4] i
Far Help, press F1 Mode: NFRC E UM [

ak. | Save Az I

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

Table 9-13. 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 0.01315 0.01590 0.01850
SHGC; 0.78405 0.70284 0.62632
VTo 0.0 0.0 0.0
VT 0.77090 0.68694 0.60782

SHGC Calculation Using Equation 4-1 from NFRC 200

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

SHGC = SHGCy + SHGCc (SHGC; - SHGC)

Without Dividers:
SHGC = (0.01315 + 0.5971 (0.78405 - 0.01315)
= 0.4735
With Dividers <1” (25.4mm) - modeled at 0.75”:
SHGC = (0.01590 + 0.5971 (0.70284 - 0.01590)
= 0.4261
With Dividers > 1”7 (25.4mm) modeled at 0.75":
SHGC = 0.01850 + 0.5971 (0.62632 - 0.01850)
= 0.3814
Table 9-14. Total product SHGC for the best glazing option (Clear, Argon, Low-E).
SHGC
Dividers Dividers
; ; sy £ 25.4 mm, modeled | >25.4 mm, modeled
Gl Opt No Divid ’ ’
azing Lption o bividers at19.5mm (1.0, | at38.1 mm (> 1.5”,
modeled at 0.75”) modeled at 1.5”)
Clear, Argon, Low-E 0.4735 0.4261 0.3814

VT Calculation Using Equation 4-2 from NFRC 200

Using Equation 4-2 from NFRC 200 and the data from Table 9-11, calculate the whole product VT from the
VTU, 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

1.000

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

Sill Fixed

1.000

0.750

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

Jamb Vent

4
0.750 0.658 i

0.061

4

|

0.675

|

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
[E :]\ ()
C
| 1L,
—J
0.675 I ‘
 m—
Figure 9-28. Dimensioned drawing for the jamb fixed cross section.
Head Vent

1.269

0.750

o v——

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

1.268

0.750 0.658

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
B 07000 ——— ] {
00750 | o415 | [ 0.0800
0.0770 J[ f
0.3300 i
0.2500
0.1000 —
+‘ 0.1724 F
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.
Ovwerall 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 Glazing System Library {C:\Program Files'LBNL'\WINDOW63" Skylight.mdb} -0l x|
File Edit Libraries Record Tools Wiew Help
ISH BB (&E By MB - eoN; O#7|[%| 28
— Glazing System Library -
Calc [F9) | ] n;|2 Name;ISkyIightDouhle Glz
Mew ﬂLayers:IZ ﬂ Tilt:l 20" IG Height:l 1000 mm
Erwironmental ]
Copy | Conditions:lNFHEmDQmD j IG "width:] 1000 mm
Delete | Comment:l ; »
Save | Dvelallthickness:|1B.SDD mnm b ode: Itl
Report | [ o] Name [Mode] Thick |Fiig] Tsol [ Rsol [ Rsol2 | Tvis | Rwist [ Avis2| Tir | E1 | E2 | Cond |
j Glass1 »» 102 CLEAR_3.DAT # 30 [J]os34 0075 0075 0893 0083 0083 0000 0840 0.840 1.000
Gap1 »» 1 Air 109 [
j Glazz 2 »» 102 CLEAR_3.DAT # 20 [J]os3 0078 0075 0893 0023 0092 0000 0840 0.840 1.000
.| | »
Certer of Glass Results | Temperature Datal DpticaIDataI .&ngulalDataI Color Propertiesl
Ufactar SC SHGC Rel. Ht. Gain Tuis K.eff
Wdm2-K W ime WK
............. 3 22952 0.57935 0.76503 578.0 081427 00729 _
For Help, press F1 Mode: MFRC ﬁ UM >

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-ft>-°F

1 Clear (3 mm), Air, Clear (3 mm) 3.22952 0.56875

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

9-36 January 2011  THERMS6.3/WINDOW6.3 NFRC Simulation Manual



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 4.8084 0.8468 3.5455 0.6244

The figures on the following pages show the THERM cross sections and U-factor results for this window.
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9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

Head

Gravity VectaRlEd| Skylight Head

L

Modeling Assumptions:

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

File Rotation = 70° Clockwise

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

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

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

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

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

Gravity Yectonk |

BC = Interior Wood/Vinyl Frame

(convection only)
Radiation Model = AutoEnclosure

U-Factor Surface tag = Frame

Skylight Sill

Modeling Assumptions:

=  Cross Section Type = Sill
=  Gravity Arrow = Down

= Glazing System = Up

. . File Rotation = 70° Clockwise
BC = Adiabatic

U-Factor Surface tag = None

wractars x|
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 | [aB807  [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.

THERMG6.3/WINDOW®6.3 NFRC Simulation January 2011 9-39



9.4 Problem 3: Skylight 9. SAMPLE PROBLEMS

Jamb

BC = Adiabatic
U-Factor Surface tag = None

O

> - — Skylight Jamb

Modeling Assumptions:

= Cross Section Type = Jamb

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

=  File Rotation = None

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = None

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

BC = 3 mm Generic U-factor
Inside Film

Radiation Model = AutoEnclosure
U-Factor Surface tag = Edge

BC = Interior Wood/Vinyl Frame

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

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

<«

T BC = Adiabatic
U-Factor Surface tag = None

Ufactors Ed

U-factar delta T Length

W ma-K C mrm Rotation
Frame 48084  [380  [430002 300  |Projected in Glass Plane 7|
SHGC Exteriar |5.1 395 |39.U |43.5353 IQU.U IF'miec:ted in Glazz Plane j
Edge | [35485  [3d0 [gas  |sop | Projected in Glass Plane |~ |

E: Erport
% Ermor Energy Morm I 7.65% Hpar |

Figure 9-37. THERM cross section and U-factor results for the jamb cross section.
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9. SAMPLE PROBLEMS 9.4 Problem 3: Skylight

9.4.5. Total Product U-Factor
In WINDOW, import the THERM cross sections into the Frame Library.

Window Library {C:\Program Files'LBNL' WINDOWG3" Skylight.mdb) - |EI|5|

File Edit Libraries Record Tools View Help

Dw *2R[Z[E: K> |[Bao0i|0#*7|% 2R
Frame Library [C:\Program FileshLEM LAWwINDOWE3S kylight. mdb)

| v

Detailed *iew

Update Frame Edge Edge Glazing
L e SmuE | Tpe Uwalue Uwalue | Carelatioh | Thickness IR

Whm2-E | Wm2K mm

Abs | Color

3 HD. THM Therm

Copy

2 JBTHM Them  Jamb 4808 3E4E MNJA g 40 o [
Delete 3 SLTHM Them il 4760 3EH MJA s 40 oz [

e

r Find
D

4

Advanced...

[

3 records found.

Export

BReport

dd

Prirt j
For Help, press F1 Mode: NFRC ST [ MM 4

Figure 9-38. WINDOW Frame Library.

i Window Library {C:'Program Files',LBNL WINDOWG3'Skylight.mdb) =]

File Edt Libraries Record Tools Wiew Help

DM $BRBE(3: KarM|[B @0 O#* 7| % 2N
List D # |1 'l

Calc [F3) Marne |Skylight - 3mm Generic
Mode INFHE vl
New
Type ISkyIight VIﬂ

‘width | 1200 mm
Height 1200 mm

Save Area| 1.440 m2
Bepoit Tilk I 0

Environmental Conditions
MFRC 100-2010 -

|»

B

LCopy

Delete

Dividers

4

Mormal

T i b

— Total window Fesult |

U-factar |3.5?2DB Wik,

Click on a component to display characteristics below |

Glazing System
SHGC J0.65238 DL Mame [Skylight Double Glz =l
vt o7 ID 2 Ucenter | 2.328 wim2:
eR[ 3% Detal.| Nlagers 7 sc|[ e
Area | 0974 m2 SHGC | 0.765 _
Edge area 0.267 m2 Wic| 0814
«| | _’l_l
Far Help, press F1 [Mode: wFRC [T [wum [

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/mZ2-°C Btu/hr-ft>-°F

1 Clear, Air, Clear 3.57206 0.62908

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

i W6 - Window Library {C:\Program Files\LBNL\ WINDOW63'Skylight.mdb) N [=] |
File Edit Libraries Record Tools Wew Help
DSH 4 BRB & E: K ar B e0: O# 7% 2K
i | D # 1 | m
Marne |Skulight - 3mm Generic
ModeINFHC 'l
Hew |
A Type ISkyIight - l ﬂ
—I‘Dw width [ 1200 mm Best Glazing
_ Delete | Height | 1200 mm Option
Save | Area| 1.440 m2
Beport | Tilt I 0
Environmental Canditions
[T Dividers W
Dividers |
Marmal hd
— Total ‘Window Results I: Mo el e
1-factor |3_5?205 Wim2-K, Dividers Dividers Dividers
SRR 5 POD () M/ 19049999 36099338
vT 070174 SHGCO 0002958 0005795 0.008493
EHl 36 Detail...| SHGCT 0854762 0781443 0702511
. . WT0
Click the Detail Mk (0.000000 (0.000000 (0. 000000
button to display the 081802 0775646 0694027
L SHGCp, SHGC;,
<l VTa. VTivalues. [ K | [Savers. |
For Help, press F1

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

Table 9-21. SHGCy, SHGC1, VTyand 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 0.002958 0.005795 0.008483
SHGC,; 0.864762 0.781443 0.702511
VTy 0.0 0.0 0.0
VT, 0.861802 0.775647 0.694027

SHGC Calculation Using Equation 4-1 from NFRC 200

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

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

With Dividers > 1”7 (25.4mm) modeled at 0.75”:
SHGC = 0.008483 + 0.76504 (0.702511 - 0.008490)
= 0.53944

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

SHGC
Dividers Dividers
<1” (25.4 mm) >1” (25.4 mm)
Glazing Option No Dividers (modeled at 0.75”) (modeled at 1.5”)
Clear, Air, Clear 0.66227 0.59920 0.53944
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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 + 0.81427 (0.861802~ 0.0)

0.7017

With Dividers <1” (25.4mm) - modeled at 0.75”:
= 0.0 + 0.81427 (0.775647- 0.0)

VT

= 0.6316

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

VT = 0.0 + 0.81427 (0.694027- 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 0.7017 0.6316 0.5651
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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 —f" 0315
0197 — 0335 4 0634 1653
1813 ’
0.584 “I 0@3
\_\K 0408
0.181 Al
028
—,
r
2364

Figure 9-41. Dimensioned drawing for the frame.

Spacer

0.429

— 0.191 j/ 0.008 —4~
|~ v ﬁ

0163 0337
- L
0335 =

110°

7 0.102L 0213 J0.0Q& -

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.

i Glazing System Library (C:Program Files' L BNL\ WINDOW63'Door.mdb} - |EI|1|

File Edit Libraries Record Tools Wiew Help

Ded|fBER[EE: K r B a en: O#* 7

S

% 2N

| v

= = Glazing System Library [C:4\Program Files\LBMLYW/INDOWE3AD oor. mdb]
Detailed View

Calc D # of Mode Environmental Overall

Mame L Tilt Earnallis K.eff el Lal SHGC SC Twiz

A

NFRC 100-2001 0. 0.
90 MFRC 1002001 0.036 12.20 2884 0.755 0.868 0813
90 MFRC 1002001 0.025 12.20 233 0.393 0.459 0722
90 MFRC 1002001 noms 12.20 1.880 0.394 0.453 0722

C k
e 2 3mm Clear_frgon_Clear

flr

2
Delete 3 3 mm Low-e_air_Clear 2
2

e 4 3mm Low-e_frgon_Clear
D

4

Advanced...

(]

4 records found.
Import
Export

Beport

i

FErint

«| | 4 =l
Far Help, press F1 Mode: MFRC [SI [ [MUM 4

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-ft2-°F
1 Clear (3mm), Air, Clear (3mm) 3.14238 0.55340
2 Clear (3mm), Argon (95%), Clear (3mm) 2.88406 0.50791
3 Low-E (3mm), Air, Clear (3mm) 2.33880 0.41189
4 Low-E (3mm), Argon (95%), Clear (3mm) 1.87978 0.33105

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 ll

Base Glazing System:
| 1 3 Clear_&ir_Clear TR |
When simulating, each of the follawing L’:BII
dlazing systems will be uzed to create a
separate simulation with the same frame
geometmy,

2 3w Clear_&igon_Clear Add

33 mm Low-e_air_Clear —

4 3 mrn Low-e_aArgon_Clear e |

Open |
Hame the Therm files based on: ¢ Glazing system name
¥ Glazing system D

Exarnple: [LT_DOT. thrn

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 1.9347 0.3407 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 2.8217 0.4969 3.0615 0.5392
Door Lite Sill Option 3 2.7911 0.4915 2.6284 0.4629
Door Lite Sill Option 4 2.7675 0.4874 2.2718 0.4001
Door Lite Head Option 1 2.8375 0.4997 3.2705 0.5760
Door Lite Head Option 2 0.8219 0.4970 3.0613 0.5391
Door Lite Head Option 3 2.7914 0.4916 2.6281 0.4628
Door Lite Head Option 4 2.7677 0.4874 2.2715 0.4000
Door Lite Jamb Option 1 2.8372 0.4997 3.2705 5760
Door Lite Jamb Option 2 2.8217 0.4969 3.0615 0.5392
Door Lite Jamb Option 3 2.7911 0.4915 2.6284 0.1629
Door Lite Jamb Option 4 2.7675 0.4874 2.2718 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

Modeling Assumptions
=  Cross Section = Sill

= Gravity Arrow = Down

BC = Adiabatic
U-Factor Surface tag = None

|
| !

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

63.3 mm

v

BC = Interior Wood/Vinyl Frame
(convection only)

Radiation Model = AutoEnclosure
U-Factor Surface tag = Frame

T BC = Adiabatic

U-Factor Surface tag = None

U-Facktors

Figure 9-45. THERM cross section and U-factor results for the sill cross section.

9-52

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



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 100-2010 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

9-54 January 2011  THERM®6.3/WINDOWS&6.3 NFRC Simulation Manual



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

BC = NFRC 100-2010 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 [420824  Jsnp | Praiected in Glass Plane |~ |
SHGC Exterior [26078  [38.0 [420824  |snp [ 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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Gravity Yectombd|

9. SAMPLE PROBLEMS

9.5 Problem 4: Door

Door Lite -- Head

L

Modeling Assumptions:
Cross Section = Head
Gravity Arrow = Down

BC = Adiabatic
U-Factor Surface tag = None
I

o

BC = NFRC 100-2010 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 100-2010 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

> S«

t %

BC = Adiabatic
U-Factor Surface tag = None

x|
L-factor delta T Length
e 2K, C i Ratation
Frame [28375  [390  [420624 [300  [Frojectsdin Glass Plane v]
SHGC Esterior |2.BUB4 |39.U |42.UB24 ISU.U IPrc-iec:ted in Glazz Flane j
Edge | [327m5  |za0 [gas 300 | Projected in Glass Plane 7|
% Emror Energy Morm IW _lEHport

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

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

<
<

BC = 3 mm 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 [420824  Jsnp | Praiected in Glass Plane |~ |
SHGC Exterior [26078  [38.0 [420824  |snp [ 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

0125 . 1.750
JAMB TO SLAB 0125
4502 TEMPERED GLASS 4502

e \\B= ==l
STILE u / £ STILE
-} INNANANAN // (/s 7Y <
4.563 583 0500 - /ag s
® THICKOA. »
0.125 4
TEMPERED GLASS QDS-650 SEAL
COMPRESSED TO 3/8"
1.250 L 1.250
OVERALL DIMENSION
SLAB WIDTH PLUS 1 3/4"
UPPER HORIZONTAL CROSS SECTION
0125 1.750
JAMB TO SLAB [
4502 4500 L 4502
VA \\ / [ / / r

m STILE STILE .

= AN S// /7 :

M I 4563

a a

[} [0}

=)
4.563
VENEER PANEL
QDS-650 SEAL

COMPRESSED TO 3/8"

1.250 1.250

OVERALL DIMENSION
SLAB WIDTH PLUS 1 3/4"

LOWER HORIZONTAL CROSS SECTION

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

Sill

1.750

A

(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

4563
0750 0.875
1.250
) [
0.500 U
\I A J

2438

0375

2.500

2.500

UM

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

L_m-

A— 065 —

082 ‘T

0.531

/3

J
[/

Figure 9-59. Dimensioned drawing for the door lite cross section.

Spacer

f

0073 —T 00100 —
—

)

g

W— M1 —A

—— 2 —

Figure 9-60. Dimensioned drawing for the spacer.
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