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WINDOW

ATIILAZ
eere.org

B Current version WINDOW 5.1

B Calculates center of glass and total product
U-factors.

m Relies on THERM (or compatible) program
to determine frame and divider U-factors.

B Incorporates libraries of glass products, gas
fillings and environmental conditions

B Has Certified (NFRC) mode and Design
mode

B Stores data in MS Access database format
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File  Edit View  Help

= & B2 El = 4 4 p M H

oafr -]
Marne W
Mode m
Type ’Wﬂ

Width | 47.244 inches

Height | 53.055 inches

19.38 2

Tilt Ll

Ervironmental Conditions
|NFRC 100-2002

Libraties Record Taals

@e0: O#F

=
Copy
Delete
Save

Area

Report

[ Dividers

Dividers

Dizplay mode:

i W5 - Glass Library (C:WseriBEEP_SharediRound RobinstTRR99ATRR99_W5-T5w502b.mdb)
File  Edit

T otal Window Results

Click on a compaonent to display characteristics b Libraries Record Tools View Help

U-factor | 0456 Btu/h-ft2-F

oy

Glazing System = H H

Detail.. Marne |A|_winter ﬂ 4
D 12 Ucenter | 0.351 By,
4 Mlapers 2 sC| 0809

13.99 ft2 SHGC | 0.702

332 f2 Wiz | 0.756

SHEC | 0642
w1 | 0EYD

CR M4,

Glazz Library [C:\UzerBEEP_Shared R ound

Detailed View | | Fobins\TRRGINTRRI9_ W5 T5wE02b. mdk)

D Mame

, BRONZ

101 BRONZE_B.DAT

PraductMame M anufacturer Source

Area
Edge area

Genernc

Genernc Opticz 5 w11

4

For Help, press F1

n
EERE.
o,

| %

=

www.ceere.org

IMode: MFRJ

Advanced...

1038 records found.
Import

Export

Frint

[ NFRLC arly

<

102
103
104
105
106
7oo
7
702
703
704
705
708
7o
703
703

CLEAR_3.DAT
CLEAR_B.DAT
GRAY_3.DAT
OME.DAT
ZERD.DAT
B120.4FG
B130.4FG
B140.4FG
B220.4FG
B230.4FG
B240.4FG
B320.4FG
B330.4FG
B340.4FG
B420.4FG
B430.4FG
B440.4FG
BE20.AFG

Float Glazs

Float Glass

Silver-Blue on Clear
Silver-Blug on Clear
Silver-Blug on Clear
Silver-Blue on Green
Silver-Blue on Green
Silver-Blue on Green
Silver-Blue on Gray
Silver-Blue on Gray
Silver-Blue on Gray
Silver-Blue on Bronze
Silver-Blue on Bronze
Silver-Blue on Bronze

Silver-Blue on Blue

Genernc

Generic

Generic

Genernc

Genernc

AFG Industriez
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industriez
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industriez
AFG Industries
AFG Industries

Opticz 5 w11
Optics 5 +11.-
Opticz 5 v11.-
Opticz 5 v11.
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11..
Opticz 5 v11.-
Opticz 5 v11.
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Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002

Mode: NFRC

IP




THERM

® Current version 5.1

B [wo-Dimensional conduction and radiation
heat transfer program

® Finite Element Method (FEM)
B Glazing cavity convection modeling (correlat.)

m Powerful drawing tool for preparing model
geometry

m View-factor radiation modeling
® Automatic meshing
- lg B Error estimation and auto re-meshing

A

WWw.ceere.org Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002




THERM - [sample-sill. THM]
n'ﬁwF'Ie Edit Wiew Draw Libraries Options Calculation  Window  Help

=X

Sill. THM]

DSEHS E Lo a-<{lkLtaq 2900 FEu k|

THERM - [=

Flo Edt View Drow Lbeares Options Calodstion Window Melp

DEE&S B Loe |

A Lad 2o Flou k|

Colar Legead

00 4371 §743 13114 17485 mmlms RO BTN wimd
1 | | Cloan I

£

oy WEIOELE ety TR
sy ey bavy 1o carnl

W0 d554 Siep 100
THERM - [sample-sill. TH#]

‘E‘Fils Edit “iew Draw Libraries Options Calculation  Window Help

DEEH&ES E Loe f(a-lk Lol 2005 |Frulk|

<

e, -13.6,-13.8
Ready

dx,dy 236.4,-263.8 len3s4.2 step 10.0 mm |

Color Legend

S159° 113 670 21 250

720 1180 1640 2A0° ¢
|

Clase

[,

.]'Ii)h;‘g

293.4,-317.5  |len432.3 Step 10.0 jmm |

b/
| C ]
5ill

[U-factor results | ||
Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002



OPTICS

m Current version 5.1
® Virtual Glass Laboratory

B Hundreds of records of glass products with
detailed solar-optical properties

®m Change glazing thickness

B Switch glazing coating

B Construct glazing with applied films
m Construct glazing with laminate

m International glass product database

L

CE

A
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i Optics Type FileMame Froductiame Mominal {m... |Maminal {in) | Thickness Manufacturer |NFRC_
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RESEFEN

® Current version 3.1

B Calculates energy impacts of residential
fenestration systems

B Uses DOEZ2.1E simulation engine

m Library of default house constructions
B Built-in HVAC systems

B Interface to WINDOW program

B Economic analysis of various fenestration
options

- lg B Graphical output of energy use and cost

A
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— . -1
[] RESFEN - default.RSF =13

File Edit Library Calculate Wiew Options Help

==& 7|7
House Data Window Data Rezults
Location: Morth East South et Skylight \wihale House . ' =
: : : : Window Annual Ener “Window Energy Cost | Window Peak Ener
[ Minneapols v ] Window Type | W31 JlWa1 Jwan JlwIn w3l l o | av Cost | a
Window (ft2] | 75.00 | 75.00 | 75.00 | 75.00 | 0.00
Houze Type
[1-Story New Frame =] U-factor | 0.43 | 0.43 | 0.43 | 0.43 | 0.43 Energy Totals Tatal Cost
E—— SHGC | 056 | 056 | 056 | 056 | 056 Cooling [ki'h] Cooling [$] | 60.09 -
oundation Type
[Basement | Chm/ft2 | 0.30 | 030 | 0.30 | 030 | 030 Heating| 98.98 (MBh] Heating ($) [445.33 rr—
HVALC System Tope Solar Gain Aeduction |T_-,-p|cal ,|T_-,-p|cal ,|T_|,-p|cal L |T_|,J|3ICEI| ,|N0ne R —— Total (%] [505.45
|Gas Fumnace /A0 w| | —po Codirg | 036  (kwh/h2]
T':'tlal"f""ﬂ whole House  Window Annual Energy lWindnw Energy Eo&t] ‘wWindow Peak Energ_l,l] Heating| 43.43 [kBtusft2]
Floor [ft2) | 2000
Window (f2) | 300 . Marth East Sauth West Skuylight
Coslinglkiwh#ft2) | 1.17 2 B3 2.27 281 0.00
Elec Cost:  Gas Cost: Heating(kBtu/t2) [ 95,26 B3.64 14.16 £9.58 0.00
$/kMh $/Therm ;
looss <Joss | Coalinglkwh]| 87 197 170 211
- HeatingiMEtu)| 7.25 477 106 £ o2 GraphsForm
Description

Heating(lBtu)

Base Caze Houze

CoolinglkiwhAt2]  Heating(kBruft2)

9 Window Library

ID |Hame | Ty bidth | Height |[UFactar  [5C
221 |ATE 2PY LawE 1| 20m 400 152 067 058 157
231 |ATE 2 P LowE 1| 2m 400 049 056 045 059
241 |ATE 255 LowE 1 | 20 400 048 039 034 053
01 | WV 1 Clear 1| 200 400 190 073 063 164 1
LIV 1 Bronze 1
1
1

File Name
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Overall Integration
> Optics

(Window

(Whole Window)

RESFEN

(Whole Building)
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Scope of the Workshop

H [nstallation and setup

B [ntroduction to all programs and simple
exercises

®\WINDOW 5.1 Training
m THERM 5.1 Training
B In-class exercise
mQ&A

Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002



INSTTALLATION AND SETUP

.. Proceed to installation of programs on every
computer and their setup ...

Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002



WIHAT 1S WINDOW

B WINDOW is a MS Windows based program,
designed for Win95/98/ME, WinNT/2000/XP,

® \WWINDOW performs calculations of solar-optical
and thermal properties of glazing systems
according to ISO 15099 methodology,

B \WINDOW uses MS Access database format
for data handling and storage

® \WWINDOW calculates total product U-factor,
SHGC, VT and FR, by area weighting center of
glass and frame/edge of glass (THERM)

EE!;;_ m WINDOW outputs results in several standard
! formats
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—
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=
i
o
=
(o]
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HOW TO USE WINDOW 5.1 -
EXAMPLE PROBLEM

m Obtain description of the glazing system,
B Check for availability of glass products,
m Create gas mixtures if necessary,

m Create custom boundary conditions, if
necessary

m Enter glazing system library

B Specify number of glass layers, gap width(s),
gas filling, glass products, coating(s) facing,
and boundary conditions

- B Simulate,
m View results (U-factors, SHGC, VT, FR)

Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002
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. Glass library
i1 W45 - Glass Library {C:\Wser\BEEP_SharediRound RobinsA\TRR9 94 THI» _w a- 1axwauzo.mdh)

File Edit Libraries Record Tools Wiew Help

3

[alazz Library [C:5UsersBEEP_Shared4Round
Fobing TRR99.TRR99_\WH-THWwEDZh mdb)

e 0l: O#H = %W

Detailed Yiew

Glass ID

www.ceere.org

[ MNFRLC arly

D

100
101
102
103
104
105
106
700
0
02
703
04
705
70E

w?
g

709

710

ikl

712

713

MHame

EROMNZE_3.DAT
BEROMNZE_B.DAT
CLEAR_3.DAT
CLEAR_E.DAT
GRAY_3.DAT
OME.DAT
ZERO.DAT
B120.AFG
B130.AFG
B140.AFG
B220.AFG
B230.AFG
B240.4FG
B320.4FG

B ESD.ﬂFE‘/
B 340.4F

B420.4FG
B430.4FG
B440.4FG
B520.4FG

FroductM ame

Float Glasz

Float Glass

Float Glass

b anufgcturer

Eneric
Generc

aeneric:

Manufacturer

Silver-Blue on Clear
Silver-Blue on Clear
Silver-Blue on Clear

Silver-Blue on Green

Product name

Tver-Blean Green
;&b@u::n Gray
Silver-Blue on Gray
Silver-Blue on Gray

Silver-Blue on Bronze

Silver-Blue on Bronze

Silver-Blue on Bronze

Silver-Blue on Blue

BE30.AFG

Silver-Blue on Blue

AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries
AFG Industries

Source

Optics 5 «

Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 5 w11
Opticz 511,
Opticz 511,
Opticz 511,
Opticz 511,
Opticz 511,
Opticz 511,
Opticz 511,
Opticz 511,

H OH H H ¥ H ¥ H ¥ H O ¥ = ™

I:Ilnti-:s Byl

b ode| Colar| Thickness

inches

0.1230

FY
Tzol | —

0646
[.486
0.834
0,77
0.609
1.000
0.000
0.140
0.227
0.319
0.091
0.140
01499
0.079
0,130
0182
0,088
0144
0,205
0.085

n1a x
2

For Help, press F1

Maode; MERC

P
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Gas library

it Gas Library (C:Wser\BEEP_SharediRound RobinstTRRY9YTRRYY_W5 - 15%w502b.mdh)
File Edit Libraries Record Tools Wiew Help

= H ¢l: O#H = %W

Gas ID Iy [C:AUser\BEEP_SharedyFound
RR39.TRRY. W5 T54wE02b mdb]

Gas name
MHame PE T ORI wTECTEity Cp Density Frandtl

Btudh-ft-F Ib-5ft Etudle-F I Et 3
A / Pure  0.013507 0.355130 0.240463 0.030E70 0.7137
Argon Pure  0.003445 0.433630 0124746 01171240 0.6704
K.ryptan Pure  0.005008 0430470 0.053236 0233351 0.6717
FENOh Pure  0.002331 0.433630 0.037345 0.365620 0.6542
&ir [5] £ Argon [953 Mix 0.009 0.438830 0.12500 0109711 08731
Air [12%) Mix 0.00&8E23 0.420470 0077123 0183165 05402
Air [5] £ Krpptas 3| Mix 0.005211 0470 0.0625324 0225717 0.k&40

Sl 9 |4 [10%] 4 Argon (30 Mix | 0009253 0.133376

3 records found.

[FYaYatd] |

Gas mix ID

i
[ oo |

Gas mix name

Gas/Gas mix
properties

For Help, press F1 Maode; NFRC TP
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. Gas library

a: Gas Library (C:3User\BEEP_SharediRound RobinstTRRI9YTRR99_W5-T5iw502b.mdb5j ['. |[E|fz|

File Edit Libraries Record Tools Wiew Help
= 4 Bz @ = M 4 » M H il [ o % N2

az Library

Lizt

— D #:[10
Mew Property calculator at
Name: |Alr 5% / K 357 user specified temperature

v Gaz Miture Delete
- ID | Mame Froperties at STP
Save Gas 1 1 Air : Conductivity  [0.013907 / Btudh-ft-F
Gas 2 3 Emptan . Viscoziy

Copy

Delete

Specific Heat
D ensity
Prandtl

Gas mix tool Praperty Calculator

Gas Property Calculaton E|

Temperature |50 F

Add new components Presswe [101  psl
to gas mixture

Conductivity |0.008 Btu/h-ft-F
Wizcozity |0.568 lb-2/ft2

Specific Heat |0.0&3 Btu/lb-F
Density (0.2 b3
Prandt |0.EE5

Cloze

For Help, press F1 Mode: MFRC TP
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www.ceere.org

—

Environmental condition library

|
] i E nvironmental Conditipns Library
Detailed Yiew C:A\Uszer\BEEP_Shargd\Round

e

Advanced... |

Id-factor | U-factor | SHGC | SHGC | SHGC
Tin Tout Tin Tout Solar

F F o Btufhft2
MFRC 10J-2002
MFRC 100-2002 winter 0.4 £3.8
MFRC 100-2002 Summer 896 75.2
CEM . 32 77.0
MFRC 100-1997 ] a 75.0

Create New BC

Import

E xport

Print

Boundary condition values

For Help, press F1

Maode; NFRC TP
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Environmental condition library

File Edit Libraries FRecord Toaols

E'q clﬁlg kg

Wiew  Help
Elz 4 4« v M |EH= ®0;;

O H# %« % W
Outdoor BCs for SHGC calc.

List E rvironimental Conditions Library
W D #: |
Copy Mame: |default
Delete U-factar: Inside | U-factqr: Outside | SHEC: Inside | SHGC: Olside | |
—_— T |-factar: Ingide | U-factar Dutside] SHGC Inside  SHGC: Outside
SEI"-"E-' Outside &ir Temperature 831 F

Inside Air Temperature 0.0 F

Direct Solar Radiation|  248.2 Btu/h-f2

Canhvection

Podel: |ASHHAEJNFHC Outzide j
o Corvection Coef. 2973 Bruthft2-F
EDnVECtIDn Outzide Wind Speed l—?B mph
Model | ASHRAENFRC Inside\ = | o

Riadiation

| ASHRAE/NFRC -l

Indoor BCs for U-factor calc.

Effective Sky Temperature 831 F

Effective Sky Emissivite|  1.000

Outdoor BCs for U-factor calc

Indoor BCs for SHGC calc. [ SHEE Inside | SHGC: Dutside

R adiation
U-actor. Inside U-actar: Outside | SHIC: Inside | SHEC: Outside | e
|ASHRAE/MNFRLC p
Outside Air Temperature 00 F )
‘eetive Room Temperature ¥o0 F Comvection

Direct Solar Radiation 0.0 Btush-ft2

X
Convecti : o
erveetion . CIEETT E ffective Room EI‘I‘IISSI'-.-'It_'.-'| 1.000

Convection Coef. 4481 Brh-2F
Outzside "ind Speed 15.0 mph

Model | A5SHRAENFRC Inside j

Wwind Direction | windward hd R adiation
|4SHRAENFRC |
R adiation )
|ASHHAE;"NFHE ﬂ Effective Room Temperature R0 F
Effective Sky Temperature 00 F Effective Room Emissivig|  1.000

Effective Sky Emissivig|  1.000
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EXAMPLE OF CEN BOUNDARY

CONDITIONS

=

i Window Library {(C:YUser\BEEP_SharediRound RobinsA\TRR99XTRR99_W5-T5Ww502h. ... E] E| El
File Edit

Libraries FRecord Tools

Yiew  Help

B : WM 4» M B €01 O#H 5% 7K
List Ervironmental Conditions Library

ID &4 U-factar; Inzide  U-factor: Dutside | SHGEC: Ingide | SHGC: Outside

Copy M arme:; ||:EN
g Cutzide Air T t oo c
Delete U-factor: Inside | 1factor; Dutside | SHEC: Inside | SHGE: Dutside HISIEE A ETIpErEtE
c Direct Solar Fadiation 0.0 WAm2
ave
Inside Air T emperature 200 C Canvection

Model: |Fi:-:eu:| combined coefficient j

] Combined coef. | 23.000 w/mz-K
Convection

k odel: |Fi:-:eu:| combined cosfficient j
Combined coef. 8,000 wiima-K,

R adiation

Fadiation

G0 ko Gas Library Mode: WFRC |51
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Glazing system libra
Calculate button Sl J Graphical representation of
glazing system

o= )

i\ Glazing System Library (C:3Wser\BEEP_Shared\Round Robins\TRR99XTRR99_W5-Tow502b.mdk)

Edit Libraries Record Tools  Miew  Help
Bl ¥ Bnm o el gy M H e @B O#H PN
Glazing system ID

List
Calc \H:I#F Mame: |TF|F|E|EI

Coating position

# Layegs |—:‘ T|It

Copy ‘E’g‘:dmlt‘fu”r:::' |)N'FF|I2 100-2002 ﬂ

Number of Iayers Commept! | Test round robin 99
‘ Save Owerall thickness: |19.050  mm Mode:

= l I D M arne Mode| Thick |Flip Tzol | Rszoll | Reol2 | Twis | Rwigl | Rwiz? Tir E1 Ez Comment
Q086 0036 0000 0840 0840

Environmental conditions |ss1 », 803 CLEAR_3PPG 33 | 0827 0076 0077 0838

Used ag 1 Air E.
‘ [Elazs 2w 3942/ HMSCVR cu 1 0375

0705 0126 0103 0833

Glass ID

Glass thickness
flerofGlass Re|_G1aSS name ota | Aol Data | Summary of glass solar-optical data

' . SHGC | Rel ft Gain | Tvis Gap1Keff | Gap2Keff I

Aen 1” e L

Gas fillin - ' :
9 Bt g Gap thickness |, : Calculated results (after pressing

..................................... I: o l l ] Calc button)
enter of Glazs Results | Temperature Data | Optical Data | Angular D ke /

Ufactor 5C SHGC Fel. Ht. Gain Twis k.eff Gap 1‘Keff Gap £ Keff
W2k, Wim2 Wik WAk WK
1.753 0399 0.346 266 0.581 00321 00405 0.0263

For Help, press F1 Mode; MFRC |51
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WHAT IS THERM

m THERM is a MS Windows based program,
designed for Win95/98/ME, WinNT/2000/XP

B THERM uses a finite element solution
technique to solve the steady state energy
equation in accordance with the 1ISO15099.

B THERM imports dxf files and bitmaps and has
extensive drawing capabillities.

B THERM has an automated adaptive mesh
generator which guarantees the quality of the
mesh.

5!5 B THERM displays/prints/exports results in
Z m terms of U-factors (used in WINDOW 5.1).

org Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002




HOW TO USE THERM 5.1 -
EXAMPLE PROBLEM

B Obtain a representation of the cross section
either as dxf file, bitmap or dimensioned dwg.,

B Model the cross section using polygons and
rectangles and specify material properties,

®m [mport glazing system from WINDOW,

B Specify boundary conditions and U-factor
tags (completes mathematical formulation),

B Simulate,

® View Results (Isotherms, Local
— Temperatures, U-factors, On-Screen Report).

%EE% B Export results to WINDOW.

o
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- THEBM - [manual1.THM]
' File Edit “iew Draww Libraries Options  Calculstion  Window  Help

Dlﬁ-lﬂl%l IEmll@l"Il ll"il[l*"—lﬁl'ckl‘@"l BE|§|',E{:| Wood (Pine, Spruce, Fir]

Silica Gel [dessicant]
Step 2: /v Silicone

Push Draw e
: Silicone Foam
Step 3:
Polygon button it Material Steel - ANSI 1040 Mild
o Steel - ANSI 304 Stainless
Step 2a (optional) Urethane (liquid)
Push Repeat button to stay . . q
in Draw Polygon mode. Vinyl [flexible]
VWood [Cedar or Redwood] _
Wood [hardwood :maple

Note: Do not draw the L st
glazing system —— P Yood [Pine, Spruce, Firl
Note: Do not draw

/ elements that are not
thermally important

|

Step 1:

Insert Underlay _
(File/Underlay) \ Step 4: ,
Draw polygons for solids &

cavities.

Select new materials as
needed when you draw the
polygons.
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THERM - [manual.thm]
ﬁ File Edit “iew Draw Libraries Options Calculstion  Window  Help

DE|E|&| Llo|@]| ] al-w|s]x < B | #]%] [Frame cavity (NFRC Simplif 7|

Step 2: Push the Fill /
toolbar button
Step 1:

This drawing has many Select the Material you want to
areas that are surrounded "fill" with, in this case a Frame

by polygons. These areas Cavity Material
can be "filled"

automatically by the

program.

Step 3: You will see a Fill
cursor. Place that cursor in
the vacant area you with to
fill. The area must be
completely bounded by other
polygons.

Step 4: Click the left
mouse button, and the
area will be
automatically filled.
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~ THERM - [manual.thm]
' Fil= Edit “iew Draw Libraries Options Calculation  wWindow  Help _|ﬁl|

D'ﬁflﬂl%l |_"|||:||@|—r_f ll‘fll]"l'—lﬁlqs|<$"| E:l.i?lﬁ:l IWuud [Pine, Spruce, Fir) j

\ Step 2: Click on the

Insert Point toolbar
button.

Step 1: Click on the
polygon that you want
to add the point to.

Step 3: Click on the line
where you want the new
point, and THERM will add

the new point.
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www.ceere.org

~ THERM - [manual-noglazing.THM]

Dlﬁ'lnlél I_Llll:ll Siet hiaterial Fd

represent glazing
tape on left side.

A Optionz  Calculation  Window  Help

Set Boundary Condition Fa

% | #| %]

Material Library Shitt-F4
Boundaty Concition Library  Shitt-Fa

Glazing Systems

UFactor Mames

Step 2:

Sdlect Draw/Locator menu choice,
place cursor at lower left comer
where glazing systemwill be
inserted and dlick the left mouse
button. Locator circle will appear.

|-

Glazing Systems
[0 M ame
Glazing System I B Dbl low-g, Ar

# Layers |2

Lenter {030 Btudh-ft2F

Cancel |
Thickness IEI_?EEI inches

[T Use Cl Model for Window 4 Glazing Systems

WINDOW4 Glazing System Library File

Browsze |

Iglzsys.w#

Step 4

J4—— Pick the Giazing System

/Prees Import

Step 5:

Enter the cavity
height, site line, and
spacer height
dimensions inthe
Insert Gazing
System dialog box.

Orientation I Up j

Actial cavity height |39.3?’ inches

Site ling ta bottom of glass |6 inches

Spacer height ID.4389 inches

Edae of Glazs Dimenzion |2_4SE|E|E| ihches

[™ Draw spacer

You can use the
Tape Measure
todlbar button to
measure these
spaces whilethe
Insert Gazing
System dialog box is
open.

Spacer material | Fiberlass [PE Resin)

o
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- File Edit %iew Draw Libraries Options Calculation  Windows  Help

s = =S A= = l|~:i||]+|¢,t—|ﬂ-|°~|<€>i 5. | #|%<| [Frame Inside Winter

Step 1:
Press the BC button = 2 = |

Boundary
Condition

Frame Inzide “Winter

I1-Factar
Surface

Frame Cancel

Erniszivity [0.30 Temperature

Boundary Condition Librany U-Factor Surface Library

Step 2: s Step 3: /
Select one or more Boundary | — Select Boundary Condition & U-Factor
Condition segments. Surface values.

To select more than one Additional boundary condition options will
segment, click mouse on first appear in the list based on the glazing
segment then double click on . system inserted.

last segment in a counter
clockwise direction.
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. THERM - [manual.thm]
' File Edit Yiew Draw Libraries Options EeEISNE G Windos:  Help

Dlﬁlnlgl |_'-||IZI|@|—*£| -_l-:;i|| Calculation F3 78 I

Dizplay Options Shift+F3
" _ " /> Showe U-factors  Cirl-F9

tSeIect thS th)JV\;U tfactors It Calc M l Checking "Background Calc"

0 see the U-factor resufts. AIC Manager allows you to do other computer

v Background Calc €——— tasks while the calculations are
Add to gqueue being performed.

U-Factors E

L-Factor delta T Length
Btulh-f2-F F inches

Edge [0.535 102.0 2.43333 Projected

Frame [0.401 102.0 3.15628 Projected

% Erar Energy Morm IN#.-’-‘-.

After calculating, THERM displays
the isotherms by default. Use
Calculation/Display Options for
more results options.
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HOW TO USE WINDOW 5.1 -
EXAMPLE WHOLE PRODUCT

B Import results into the frame library from
THERM,

B Assemble window in window library from
frame sections and glazing units,

B Press calculate,
m View results (U-factors, SHGC, VT, FR, CRI),

B Produce standardized reports for NFRC
certification or for use in building energy
simulation programs.

B Simulate dividers

D -

@D

=

i

o N
= g
(o]
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N T R e A s ey Summary listing of frame . M=1E3
File Edit Libraries Record Tools iew Cross SeCtion in a Iibrary Frame Ilbrary

= B : BAeN: Of % 2w
Frame Libramy [C:%zehBEEP_SharedR ound \

Detailed Vie Fiobirs\ TRROTSTri1_wS5-TSwa02k, rmdb)

IJpdate Frame Edge Edge Glazing
I Mame Source | Type Uvalue Uvalue | Comelation | Thickness Prd Abz | Color

. : Wwhma-k
Detailed view button L 209 |

Lopy 2 Alflush ASHRAE N/ | GERNTN
Delste 3 wood ASHRAE N/ 5 4

4 Vingl ASHRAE N/

11 b1 _sill.thn Therm  Sill A Lockin | (D Trl1_w5T5

12 i _head.thm Therm  Head N || %] trro1_head. THM | 4] trr01 _ligHead_09MCT_et, THM

13 | O1_jamb. thm Therm  Jamb { |[4]trr01_head _lig-ur. THM | 4] rr01 _liglamb_09M, THM
- | 4] trr1 _jamb, THH | 4] trr01 _ligamb_09M_et, THM

- | 9] trr1_jamb_liq-ur. THI | 4] trr01_liglamb_09M_rev_et. THM
@ trr01_ligHead_09M_rev_frame-hc_et, THM @ trr01_ligdamb_090_rev_frame-h
@grm_lquead_DgNCLTHM | 4] trro1_ligsil_09_Frame-he, THM

p Format =
<

File name: ||

Find

W Avqid cr_eating duplicate records in export databaze by searching
far identical records Filez of type: |Therm file [*. thim] Cancel

oK. | Cancel [ Dpen as read-only

25 tr01_liglamb_0SM_et THM | Therm 1.633 n'a
26 ter0_ligSill_03MCI_rew_frame-f Therm 1.589 n'a

Import THERM results qHead_09MCI_rev_fram Therm 1.589 n'a
= rrer—p) amb_09M_rew_frame-{ Therm 1.589 n'a

For Help, press F1 Mode: MFRC |51
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2 Frame Library (C:Wser\BEEP_Shared\Round Robins\TRRO1ATrr01_W5-T5w502b.mdb) M=1E3
File Edit Libraries Record Tools Wiew Help

= 4 Bz B Bz M 4 » »l | H ¢ : OH < 7MW

Frame Librany

Lzt <

D# 1 Return to List view button
Mame: |t _sill.thm

Source:; |Therm | Type: |5i||

Copy
FiIenamE:|S:'\BEEF"&NFHE"~HDund Robins"\TRRM YTl Browse |

REEE LVALLIES
S ave Frame:| 4.622 wifmz-k

Edge of Glass: | 1.596 w/m2-K

Edage Comelation;

GLAZIMNG SYSTEM
"adidth: 234 mm

Center of Glazs U-value: | 1.261 w/mZ-k

Therm

e

FRAME
Frojected Frame Dimenzion: B1.0 mm

Material Abz: | 0.500
Calor; [N
YWetted Length: BE.1 rom

Frame and edge of
glass details

Comment;

Condenzation Index

Trouble loading Therm file. Cl data iz unavailable.

For Help, press F1 Mode: MFRC |51
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Product ID

i1 Window Library {C:MJser\BEEP_Sha Window type RRO1 WIHOW library 1db)

Yiew  Help

=

File Edit Libraries Record Tools

S L % B

O +# *

T N2

X

D #]7
Mame |yrn1 Cl

[ W |

e
Copy
Delete
A eport

Width | 1016 mm

eight

ﬂrea| 1.032 m2
Ti|t| a0

E nwiranmental Conditions

Calculate button

tade /MFRC |
Typlke |Casement, custor + ﬂ

[ Dividers \NFRC 100-2002

=INS

Dividers

Product dim

ensions

Dizplay mode:

Marmal -

Total Window Fesults
LI-factor 2280 Wwmz-K

W
Detail..

SHGC and ¥T detail X

CR 42 Detail ..

Click on a compornent to dis

Selection of frame cross
section or glazing

Frame

Name |t _ligSill_0SNCI THM

[n] 20
Source 2

factor | 5196 'Wiema-K

rea | 0053 m2

|Jedge

PFD

SHGC and VT details
button

Total product results

For Help, press F1

www.ceere.org

<

1E47 i fm2-K,

Edge area | 0.053 m2

1

0
Abs | 0.300 \

Summary results for a frame
cross section or glazing
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Fieport type:  {\w/indow 4.1

| ] 4 | Cancel | Cancel

Cloge i Saveds Close Print Save bz

| Window5 Data File for EnergyPlus
Window 5.1 %5.1.00 EReport Tl s 2 22024 180 =53 i "Aindow 5.1 +5.1.00
ID: 7 D ate: Thu Moy 21 19:16:24 2002
Name: Trr0lCI ‘window name  : 7 TriD1C1
EnwCond: 1 WFRC 100-2002 Description  : Casement, cuistom
# Glazing Systems: 1
Typs: Casement, custom GLAZING SYSTEM DaTA: Height 'width nPanes Uwval-center SC-center SHGC-center T vis-center
Tilt: 90 Sustern] ©894 834 3 1263 0380 0312 06534
Size: 0 FF\AMEJMULLIDN DATA: Width DutsideProj InsideProj Cond EdgeCondRiatio Soldbs Visdbs Emiss Orient'n (mul]
Width: 1016.0 mm LSl : 610 254 254 23303 1411 0300 0300 050
Height: 1016.0 mm RSl : B1.0 264 254 29303 1.411  0.300 0.300 0.90
Area 1.03 m2 LHead @ E1.0 2564 254 285945 1418 0.300 0300 0.90
FHead : B1.0 254 254 28546 1418 0300 0.300 0.90
0 TopLJamb : E10 254 254 36462 1333  0.300 0.300 0.90
U-walue: 2,250 Won2-K BotLJamb : E1.0 264 254 36462 1.398 0.200 0.300 0.90
SHEC: 0.251 TopRJamb : B1.0 254 254 36462 1338 0300 0300 090
Vio 0.413 BotRJamb : E1.0 254 254 36462 1.335 0300 0.300 0.90
CI: H-d Mulion  : Mone
Average fhame: B1.0 264 264 32793 1407 0300 0.300 0.90
DIVIDER DATA W'ldlh DulSIdBP[U\ InsldePrcu Cond EdgeCondR atio Soltbs Yisibs Emiss Type H#Hor #vert
Systern] 00 0. 0.000 0000 0.0000.000 Mone 1}
Data for Glazing Systens GLASS DATA Layem Th\ckness Eond Tzol Rfzol Rbsal Twis Rfvis Rbviz Tir EmissF EmlssB Spectrall ataFile
System] :1 310 0900063 010 012083 003 010000 084 020 CMFTEZ 3AFG
QoG . 2 008 0140037 046 047075 013 010000 076 005 HMSCTESWT
hrea #Lay Tilt Uc SCc  SHGCe Vic 3 310 0900069 012 010083 010 0.090.00 020 0.84 CMFTEZ 3AFG
i - GAPDATA  : Gaplt Thick nGasses
System 1889 1

10 Trr0lN : 1.263 0.36

2 859 1
GAS DATA :GasMame  Fraction Malw/eight ACand BCond CCond Alisc BVisc Cvisc  ASpHeat BSpHeat CSpHeat
Systern! Gapl A 10000 2837 0002873 7.76e005 0 3723005 492003 0 100274 0012324 0O
. ; a2 i 10000 2897 0002873 7.76e005 0 3723006 494e008 0 100274 0.012324 0
Dimm} Tsol 1 Rsol 2 Tviz 1 Rvwi=s 2 GL.&Z\NG SvGTEM OPTICAL DATA
. dngle 0 10 20 30 40 50 B0 70 80 90 Hemis
utside Systeml
AFA g Lhendbatls i B 86l O o 2 0885096 szl b Tsol 0,196 0196 0,196 0,196 0,196 0.196 0,196 0,196 0,196 0,196 0,194
abs1 0.2790.279 0,279 0.279 0,279 0,279 0.273 0,279 0.279 0,273 0,276

FHS BTSN bl b adidz T AT alls2ia1d 4bs2 012301230129 0,1290123 0123 01290123 01230129 0,128

; 4bs3 0,054 0,054 0,054 0,054 0,054 0,054 0,054 0,054 0,054 0,054 0054
294 EOMETRZ SUARG R L 330 000,088 k8 Rfsol 0,360 0,340 0.340 0.340 0.340 0,340 0.340 0.340 0.340 0.340 0337
Rbsol 0,384 0,344 0,344 0,344 0,344 0.344 0,344 0,344 0,344 0,344 0,340

Tuie NFE4 MR 0 R NRIA 0 R 0RO R 0RW ORI 1R 1R

Glass and Gas Data for Glazing Swystem '10 Trr01H'
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Divider Configuration

# of Horizontal Dividers  |Automatic - |

Cancel

i1 Window Library (C:iUseri\BEEP.SharediRound RobinskTRROAATrr01_W5-T5w502b.mdhb)
File Edit Libraries Record Tools Wiew Help

B :H4>» M B2 ®0l: O#H %

List D #|7 |

Marne | Trr1CI

e | || Ml
ﬂ Type | Casement, custorr +] >3]
Width 1016 mm
ivi i Delet _
Divider selection screen Dokt ||| g [0 o
_ sove| Area [ 1032 m2

Report Tilt 30

E revironmental Conditions
v Dividers NFRE 100-2002 =]

Dividers

Dizplay mode;

Homal ]

Tatal wWindow Resultz
U-factor | 2091 W/mz-K

Click on a component to dizplay characteristics below
Divider

. . . SHGC | 0245 _ y — J : :
Divider selection box N ame | alum/Divided = Graphical presentation
| v Uedge | 2128 wWim2k | of dividers

CR M A2 Source 1 Edge area | 0403 m2

Ufactar | 5.606 “w/im2-K PFD 15.9

Area | 0,083 m2 &bz | 0900

Total product results Summary of divider
with dividers data

For Help, press F1 Mode: NFRC ST LM
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THERM 5.1 Interactive Tutorial

m Menus:
— File
— Edit
— View
— Draw

— Libraries

< Material

< Boundary conditions
« Glazing systems

< U-factor
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THERM 5.1 Interactive Tutorial
— Cont.

B Menus (Cont.):
— Options

< Preferences
< Simulation
< File options
< Snap settings
— Calculation
< Display options
< Show U-Fcators
< Calculation Manager

— Window
— Help

S
"”EERE

Al
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FTHERM 5.1 Training

B [oolbar

B Modeling Exercise
— Options

< Preferences
< Simulation
< File options
< Snap settings
— Calculation
< Display options
<« Show U-Fcators
< Calculation Manager

— Window
— Help
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Prawing with the Keyboard:

0.500"

—— «— 0.009"

Steel ANSI 304 Stainless Polyisobutylene PIB

0.300"

Polyisobutylene PIB .
Silica Gel

0.1375" Butyl Rubber
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“Donuts”

"Donut”

Poor Solution ; ,
New points have been introduced

Better solgti No new points have been introduced, 45° angels are ok

LIC]
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Breaking Up Donuts:

o

These areas are

Ny
"donuts" and must be \iil

broken up.

~,
~] |
Ul i

Draw a few well-placed —

rectangles to break up l

the donuts in the T
extrusion dxf file T—

= I

Then follow the dxf file
underlay to trace the
rest of the polygons for
the extrusion.

Center for Energy Efficiency and Renewable Energy, UMass, Copyright, 2002
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