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OVERVIEW OF COMPUTER 
PROGRAMS
OVERVIEW OF COMPUTER OVERVIEW OF COMPUTER 
PROGRAMSPROGRAMS

WINDOW
THERM
OPTICS
RESFEN
OVERALL INTEGRATION
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WINDOWWINDOWWINDOW
Current version WINDOW 5.1
Calculates center of glass and total product 
U-factors.
Relies on THERM (or compatible) program 
to determine frame and divider U-factors.
Incorporates libraries of glass products, gas 
fillings and environmental conditions
Has Certified (NFRC) mode and Design 
mode
Stores data in MS Access database format
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THERMTHERMTHERM
Current version 5.1
Two-Dimensional conduction and radiation 
heat transfer program
Finite Element Method (FEM)
Glazing cavity convection modeling (correlat.)
Powerful drawing tool for preparing model 
geometry
View-factor radiation modeling
Automatic meshing
Error estimation and auto re-meshing
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OPTICSOPTICSOPTICS
Current version 5.1
Virtual Glass Laboratory
Hundreds of records of glass products with 
detailed solar-optical properties
Change glazing thickness
Switch glazing coating
Construct glazing with applied films
Construct glazing with laminate
International glass product database
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RESEFENRESEFENRESEFEN
Current version 3.1
Calculates energy impacts of residential 
fenestration systems
Uses DOE2.1E simulation engine
Library of default house constructions
Built-in HVAC systems
Interface to WINDOW program
Economic analysis of various fenestration 
options
Graphical output of energy use and cost
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Overall IntegrationOverall IntegrationOverall Integration

THERM
(Window

Frame)

Optics
(Window

Glass)

WINDOW+5
(Whole Window)

RESFEN
(Whole Building)
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Scope of the WorkshopScope of the WorkshopScope of the Workshop

Installation and setup
Introduction to all programs and simple 
exercises
WINDOW 5.1 Training
THERM 5.1 Training
In-class exercise
Q&A
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INSTALLATION AND SETUPINSTALLATION AND SETUPINSTALLATION AND SETUP

…… Proceed to installation of programs on every Proceed to installation of programs on every 
computer and their setup computer and their setup ……
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WHAT IS WINDOWWHAT IS WINDOWWHAT IS WINDOW
WINDOW is a MS Windows based program, 
designed for Win95/98/ME, WinNT/2000/XP,
WINDOW performs calculations of solar-optical 
and thermal properties of glazing systems 
according to ISO 15099 methodology,
WINDOW uses MS Access database format 
for data handling and storage
WINDOW calculates total product U-factor, 
SHGC, VT and FR, by area weighting center of 
glass and frame/edge of glass (THERM)
WINDOW outputs results in several standard 
formats
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HOW TO USE WINDOW 5.1 -
EXAMPLE PROBLEM
HOW TO USE WINDOW 5.1 HOW TO USE WINDOW 5.1 --
EXAMPLE PROBLEMEXAMPLE PROBLEM

Obtain description of the glazing system,
Check for availability of glass products,
Create gas mixtures if necessary,
Create custom boundary conditions, if 
necessary
Enter glazing system library 
Specify number of glass layers, gap width(s), 
gas filling, glass products, coating(s) facing, 
and boundary conditions
Simulate,
View results (U-factors, SHGC, VT, FR)
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Manufacturer

Glass library

Product name

Glass ID
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Gas library

Gas name

Gas ID

Gas mix ID Gas mix name

Gas/Gas mix 
properties
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Gas mix tool

Add new components
to gas mixture

Property calculator at
user specified temperature

Gas library
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Boundary condition name

Boundary condition values

Boundary condition ID

Create New BC

Environmental condition library
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Indoor BCs for U-factor calc.

Outdoor BCs for U-factor calc

Outdoor BCs for SHGC calc.

Indoor BCs for SHGC calc.

Environmental condition library
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EXAMPLE OF CEN BOUNDARY 
CONDITIONS
EXAMPLE OF CEN BOUNDARY EXAMPLE OF CEN BOUNDARY 
CONDITIONSCONDITIONS
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Glazing system library
Graphical representation of 
glazing system

Coating position

Gap thicknessGas filling

Glass ID

Environmental conditions
used

Number of layers

Glazing system ID

Glass thickness
Summary of glass solar-optical data

Calculate button

Glass name

Calculated results (after pressing 
Calc button)
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WHAT IS THERMWHAT IS THERMWHAT IS THERM
THERM is a MS Windows based program, 
designed for Win95/98/ME, WinNT/2000/XP
THERM uses a finite element solution 
technique to solve the steady state energy 
equation in accordance with the ISO15099. 
THERM imports dxf files and bitmaps and has 
extensive drawing capabilities.
THERM has an automated adaptive mesh 
generator which guarantees the quality of the 
mesh. 
THERM displays/prints/exports results in 
terms of U-factors (used in WINDOW 5.1).
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HOW TO USE THERM 5.1 -
EXAMPLE PROBLEM
HOW TO USE THERM 5.1 HOW TO USE THERM 5.1 --
EXAMPLE PROBLEMEXAMPLE PROBLEM

Obtain a representation of the cross section 
either as dxf file, bitmap or dimensioned dwg.,
Model the cross section using polygons and 
rectangles and specify material properties,
Import glazing system from WINDOW,
Specify boundary conditions and U-factor 
tags (completes mathematical formulation),
Simulate,
View Results (Isotherms, Local 
Temperatures, U-factors, On-Screen Report).
Export results to WINDOW.
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Step 1:
Insert Underlay
(File/Underlay)

Step 2:
Push Draw
Polygon button Step 3:

Select Material

Step 4:
Draw polygons for solids &
cavities.

Select new materials as
needed when you draw the
polygons.

Step 2a (optional):
Push Repeat button to stay
in Draw Polygon mode.

Note: Do not draw the
glazing system

Note: Do not draw
elements that are not
thermally important
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Step 1:
Select the Material you want to
"fill" with, in this case a Frame
Cavity Material

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 2: Push the Fill
toolbar button

Step 4: Click the left
mouse button, and the
area will be
automatically filled.

This drawing has many
areas that are surrounded
by polygons. These areas
can be "filled"
automatically by the
program.
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Step 1: Click on the
polygon that you want
to add the point to.

Step 2: Click on the
Insert Point toolbar
button.

Step 3: Click on the line
where you want the new
point, and THERM will add
the new point.
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Step 2:
Select Draw/Locator menu choice,
place cursor at lower left corner
where glazing system will be
inserted and click the left mouse
button. Locator circle will appear.

Step 3:
Choose
Libraries/Glazing
System menu
choice.

Step 4:
Pick the Glazing System.
Press Import

Step 1:
Draw polygon to
represent glazing
tape on left side.

Step 5:
Enter the cavity
height, site line, and
spacer height
dimensions in the
Insert Glazing
System dialog box.

You can use the
Tape Measure
toolbar button to
measure these
spaces while the
Insert Glazing
System dialog box is
open.
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Step 1:
Press the BC button

Step 2:
Select one or more Boundary
Condition segments.

To select more than one
segment, click mouse on first
segment then double click on
last segment in a counter
clockwise direction.

Step 3:
Select Boundary Condition & U-Factor
Surface values.

Additional boundary condition options will
appear in the list based on the glazing
system inserted.
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After calculating, THERM displays
the isotherms by default. Use
Calculation/Display Options for
more results options.

Select "Show U-factors"
to see the U-factor results. Checking "Background Calc"

allows you to do other computer
tasks while the calculations are
being performed.
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HOW TO USE WINDOW 5.1 -
EXAMPLE WHOLE PRODUCT
HOW TO USE WINDOW 5.1 HOW TO USE WINDOW 5.1 --
EXAMPLE WHOLE PRODUCTEXAMPLE WHOLE PRODUCT

Import results into the frame library from 
THERM,
Assemble window in window library from 
frame sections and glazing units,
Press calculate,
View results (U-factors, SHGC, VT, FR, CRI),
Produce standardized reports for NFRC 
certification or for use in building energy 
simulation programs.
Simulate dividers
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Frame library

Import THERM results

Summary listing of frame 
cross section in a library

Detailed view button 
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Frame and edge of 
glass details

Return to List view button 
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Product ID

Window type

Calculate button

Product dimensions

Selection of frame cross 
section or glazing

Summary results for a frame 
cross section or glazing

Total product results

Window library

SHGC and VT details 
button
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Divider selection screen

Divider selection box Graphical presentation 
of dividers

Summary of divider 
data

Total product results 
with dividers
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THERM 5.1 Interactive TutorialTHERM 5.1 Interactive TutorialTHERM 5.1 Interactive Tutorial
Menus:
– File
– Edit
– View
– Draw
– Libraries

Material
Boundary conditions
Glazing systems
U-factor
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THERM 5.1 Interactive Tutorial 
– Cont.
THERM 5.1 Interactive Tutorial THERM 5.1 Interactive Tutorial 
–– Cont.Cont.

Menus (Cont.):
– Options

Preferences
Simulation
File options
Snap settings

– Calculation
Display options
Show U-Fcators
Calculation Manager

– Window
– Help
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THERM 5.1 TrainingTHERM 5.1 TrainingTHERM 5.1 Training

Toolbar
Modeling Exercise
– Options

Preferences
Simulation
File options
Snap settings

– Calculation
Display options
Show U-Fcators
Calculation Manager

– Window
– Help
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Drawing with the Keyboard:Drawing with the Keyboard:Drawing with the Keyboard:

0.100"Silica Gel

0.078"

0.500"

0.008"

0.009"

0.300"

0.1375"

0.516"

Butyl Rubber

Steel ANSI 304 Stainless Polyisobutylene PIB

Polyisobutylene PIB



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

E
nergy E

fficient W
indow

s and B
uilding D

esign

www.ceere.org

“Donuts”““DonutsDonuts””

New points have been introduced

No new points have been introduced, 45o angels are ok.Better solution

"Donut"

Best solutions

Poor Solution
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Breaking Up Donuts:Breaking Up Donuts:Breaking Up Donuts:

Draw a few well-placed 
rectangles to break up
the donuts in the 
extrusion dxf file

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

These areas are 
"donuts" and must be 
broken up.
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