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1. Introduction

1.1. Overview

WINDOW 6 and THERM 6 Research Versions are software programs developed at Lawrence Berkeley
National Laboratory (LBNL) for use by manufacturers, engineers, educators, students, architects, and others
to determine the thermal and solar optical properties of glazing and window systems.

WINDOW 6 and THERM 6 are significant updatse to LBNL's WINDOW 5 and THERM 5 computer program
because of the added capability to model complex glazing systems, such as windows with shading systems,
in particular venetian blinds. Besides a specific model for venetian blinds and diffusing layers, WINDOW 6
also includes the generic ability to model any complex layer if the Transmittance and Reflectance are known
as a function of incoming and outgoing angles.

Incident _
(incoming) Outgoing
sun angle angles _
(Exterior) (‘room side”
or interior)

/1
AN
S

Figure 1-1. Example of the WINDOW 6 modeling capability for venetian blinds.

The algorithms used in these versions of the programs to determine the properties of windows with shading
layers are relatively new and should be considered as informative but not definitive.

As such, for windows with shading layers, the results are intended for research purposes only. Pending
further validation efforts, results for windows with shading layers should not be used for NFRC certified
calculations of design decisions in real buildings.

For further information go to the LBNL website: http://windows.lbl.gov/software
All calculations for products without shading layers are identical to those from WINDOW 5.2.

WINDOW 6 Research Version includes all of the WINDOW 5 capabilities with the addition of shading
algorithms from ISO15099 which are incorporated into the program, as well as an extension of those
algorithms with the matrix calculation method.

THERM 6 Research Version includes all of the THERM 5 capabilities with the addition of being able to import
and model WINDOW 6 glazing systems with shading devices. Those THERM 6 files with shading devices
can them be imported into the WINDOW 6 Frame Library and whole windows with shading devices can then
be modeled in WINDOW 6.
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1.2. Complex Glazing Features for WINDOW 6 1. Introduction

1.2. Complex Glazing Features for WINDOW 6

1.2.1. Overview of Changes from WINDOW 5

The following list describes changes to the WINDOW 6 Research version, which allows the modeling of
complex glazing systems, such as venetian blinds, roller shades, and diffusing glass layers. Some of the more
complicated changes are described in detail after this brief list.

Program Settings:
=  Preferences:
= A Matrix Calculation method option has been added for the complex glazing system calculations.

Shading Layer Library:
= A Shading Layer Library has been added to define shading systems, such as venetian blinds and
diffusing layers, which can then be added as layers in the Glazing System Library.

Glass Library
= Jtis now possible to define a diffusing layer in the Glass Library, for use in the definition of complex
glazing systems.

Glazing System Library
= Inthe “Layers” section of the Glazing System definition, it is now possible to specify either a glass
layer or a shading layer.

Frame Library
® The Frame Library can read THERM 6 files that have WINDOW 6 glazing systems with shading
devices.

Window Library
®  Whole windows can be defined using glazing systems and THERM 6 files with shading devices.

Calculation Results
= WINDOW 6 displays normal incidence results in the Glazing System Library for glazing systems
with shadin gdevices.
® Inaddition, the program now produces detailed angular calculations for complex glazing systems,
which can be viewed with an Excel spreadsheet called “MatrixReader.xls”, which is included in the
installation of WINDOW 6.

1.3. Complex Glazing Features for THERM 6

1.3.2. Overview of Changes from THERM 6

THERM 6 can read databases made in WINDOW 6, and interpret the shading device layers.
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2. Quick Start

This section explains how to construct and calculate a glazing system with a venetian blind in WINDOW,
import the glazing system with the blind into a THERM file, and then reimport the calculated THERM file
back into WINDOW.

2.1. Make a Venetian Blind

To make a complex glazing layer, in this case a venetian blind, go to the Shading Layer Library, either by:

= clicking on the Shading Layer Toolbar button 7

OR
= going to the Library menu and selecting the Shading Layer choice.

R

Libraries
Window F2
Glazing System F5
Glass F3
i2as F4
Frame F7
Divider Fa

Environmental Conditions  F&
v Shading Layer
Shade Material

Figure 2-1. Select the Shading Layer choice from the Library menu.

The Shading Layer Library List View will be displayed, as shown below.

§i W6 - Shading Layer Library (C:\Program Files'LBNL} WINDOWG  w6.mdb} ;|g|5|
File Edit Libraries Record Tools Wiew Help
Ded s=RE[E: (> B2e0;i OHZ|%|T W
= = Shading Layer Library [C:%\Program Files\LBMLYWIKDOWE WwE. mdb) =
Detailed View |
Cale | D Mame Type M aterial Holedrea
Hew
Cony | 1 ; etz
2 Wenetian A45 Venetian Slat Metal A 0.050
Delete | | 3 Wenetian A30 Venetian Slat Metal A 0.050
— Eing)- | 4 ‘Wenetian BO ‘Venetian Slat Metal B 0.050
o =] | 5 enetianBss Venefian  SlatMetal B 0.050
— | B venstinBaD Venefian  SlatMetal B 0.050
| 7 Wenetian C0 Venetian Slat Metal C 0.050
advanced. | |5 o yanejancis Venetian  SlatMetslC 0.050
16recodsfound. || | @ VenetianCa0 Venefian  SlatMetalC 0.050
mpot | || 10 venefienCu Venefian  SlatMetalC 0.050
11 Wenetian D0 Venetian Slat Metal D 0.050
Expart | | 12 WenetianD45 ‘Wenetian Slat Metal D 0.050
Report | | 13 Wenetian D90 ‘Yenetian Slat Metal D 0.050
Print | | 14 BSDF Example Shade BSDF BSDF Material: My Special material 0.050 o
15 Diffuging Shade Diffusing Diffusing shade material 0.050
| 16 WINDAT Shade with Spectral Data | Venetian WINDAT Intemnal Light YWenetian Blind-Opticsb.tat 0,050
K | d
Far Help, press F1 [Mode: WFRC [ST [ UM [ 2

Figure 2-2. The Shading Layer Library Detail View.
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2.1. Make a Venetian Blind

2. Quick Start

To make a new shading layer in the library, follow the steps below:
Click the New button
The program will display the “Adding a Record” dialog box, and default the record ID to the next
sequential number. This number can be changed if desired.

28 W6 - Shading Layer Library {C:\Program Files,LENL WINDOWSG w6.mdb}) 1ol x|
File Edit Lbraries Record Tools Wiew Help
DSH s =RE[E: ««r v Bael: OHZ|%| 2R
: = Shading Layer Librany [C:%Program FilesLB ML IM D04 E B mdb) =
Dietailed Yiew |
(Cals | [] MHame Type I aterial Holefrea
oo | _ _ | 0050
2 Wenetian 445 Wepetian Slat Metal & 0.050
Delete | 3 Yenetian 490 Weretian Slat betal & 0.080
e 4 ‘Yenetian B0 ‘“Yeretian Slat ketal B 0.080
IID vl 5 ‘Yenetian B45 Weretian Slat Metal B 0.050
I— [ ‘Yenetian B30 Weretian Slat ketal B 0.080
7 Wenetian CO Weretian Slat ketal C 0.080
Advanced... | ‘enetian C45 ‘eretian Slat Metal C 0.050
16 records found. E) \ ‘Wenetian CA0 Wenetian Slat etal C 0.050
mpot | Click on the New button | [Venetian  SlathetalC 0.050
and the “Adding a ~—J]_| Venetian Slat Metal D 0,050
Ezport | 4 .
Record” dialog box will Venelid Adding a record...
Beport | appear Wanetian
Print | BSDF
15 Diffusing Shade Diffusing
16 WINDAT Shade with Spectral Data | Venetian 3
4 D far riew recaord: I'I?' .
Click OK to create

Fon

r Help,

g

number can be in

The program will default the ID to the
next sequential number, or another

put if desired

[ Owenwrite existing recards

the record,

“Default”

automatically called

File Edit 7
DEH +RR|E[E: v Baen; O#[;|%| 28/
Shading Layer Library [C:A\Program Files\LEMLWWAINDOWE wE. mdb:
Detailed Yiew DETTLEEp A ] / -l
Cale | [ Mame Tupe / I aterial Holedrea| —
[ e | /
= 5 “enetian B45 Venetian Slat MetA B 0.050
il [ “enetian B30 enetian Slat Metal B 0.050
Delete | 7 “Wenetian CO Venetian fat Metal C 0.050
— Fird a Yenetian C45 “enetian Slat Metal C 0.050
IID vI q “enetian C80 Slat Metal C 0.050
I— 10 “Wenetian C90 Slat Metal C 0.050
1 “enetian DO Slat Metal D 0.050
Advanced... | 12 | Venetian D45 Venefian  SlatMetalD 0.050
17 records found. 13 “enetian D90 enetian Slat Metal D 0.050
phm— | 14 BSDF Example Shade BSDF BSDF M aterial: My 5 pecial material 0.050
= 15 Diffuzing Shade Diiffuzing Diffuzing shade material 0.050
Bt | 16 WINDAT Shade wilg/Spectral Data | Venetian WNDAT Internal Light Venstian Biind-OpticsStet 0050
Beport Default Slat Metal & 0.050
| e N
Print | » | j
Far Help, press FL Mode: MFRC ﬁ MM 5

Figure 2-3. Use New to create a new Shading Layer record.
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2.1. Make a Venetian Blind 2. Quick Start

=  While still in List View, with the new record highlighted, either double click on the record or click on
the Detailed View button to show the detailed view of the record
® Inthe Shading Layer Library Detailed View, shown below, edit the appropriate fields (for more
details about the individual input values in this library, see the Detailed Description section of this
document).
®  Change the Name from “Default” to something appropriate to what is being defined (in this
example “Venetian blind, horizontal, - 45 degree tilt).

i Shading Layer Library (C:\Program Files'LBNL, WINDOWSG'wE.mdb -0l x|

Eile Edit Libraries Record Tools Wiew Help

DSH|s2@R|E|(E: « « » M[B - ¢ 0i OH?

Shading Layer Library

% 2 K2

List | Change the Name from
o [17 Default if desired
Mew | — - -
M ame: IVenetlan blind, horizontal, -45 deg tit 4 IT
LCopy w ;
_I Type: I\-’enetian blind, horizortal jd— S_Et Type .tO Venetian
Delete | blind. horizontal”
I aterial: |3IJ‘I 01 Slat Metal & j IT

Save -
Choose a material from

the Material Library.
Effective hole area fraction: I 0.os0 M atriz Calc |

Wenehian Blind |
Input the Slat
. . Slat waidth:
width, Spacing al g 220 " mm —
Tilt as desired. Spacing: |18.D mm =
spacing
- L Tilk: |-45 dearees e
Thickness is ——
—Br . . by s
calculated by the Blind thickness: |15.B il
program based on Curvature: ID.DDD i l‘«'f"
slat width and tilt g
# of segments: |5
Comment
I Frotected =l
Far Help, press F1 MEI_WI— i

Figure 2-4. Use New to create a new Shading Layer record.

= Set the Type to “Venetian blind, horizontal” if it isn’t already (this will cause the Venetian Blind
tab to be displayed in the lower section of the library.

®  Set the Material to a value from the pull-down list. This pull-down list reflects the entries in the
Shading Material Library. The program comes with a few sample sets (see the Detailed
Description section in this document for a more detailed explanation of the Shading Material
Library). In the sample library supplied with the program, record # 30100 is a venetian blind
material with spectral data imported from the WIS program.

® Leave the Effective hole area fraction set at the default value of 0.050.
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2.1. Make a Venetian Blind 2. Quick Start

® Under the Venetian Blind tab, input the appropriate values for the blind being defined, for Slat
width, Spacing, Tilt, Curvature and # of segments. For simplicity, in this example, the
Curvature is set to 0 and therefore the # of segments field (the number of segments which will
define the curve) is irrelevant. The Blind Thickness field is calculated automatically based on the
Tilt value.

BN
N

Figure 2-5. Venetian blinds at a - 45 degree tilt.

®  C(Click on the List View button and click on the Yes button to Save the changes to the record.

The new venetian blind shading layer is now defined.
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2.2. Make the Glazing System with the Venetian Blind 2. Quick Start

2.2. Make the Glazing System with the Venetian Blind
To add the venetian blind to a glazing system, go to the Glazing System Library, either by:

= clicking on the Glazing System Toolbar button il

OR
= going to the Library menu and selecting the Glazing System choice.

Libraties
Window F2

Glazing System FS

Glass F3

Gas F4
Frame F7
Divider F&

Environmental Conditions Fé&
v Shading Layer
Shade Material

Figure 2-6. Select the Glazing System choice from the Library menu.

In this example, the glazing system to be defined is a double clear IG with a venetian blind on the inside of
the glazing system.

To define this glazing system, do the following (starting from the Glazing System Library Detailed View):

®  (lick the New button to define a new glazing system, set the ID as appropriate, and begin editing the
system

= Change the Name field from “default” to something appropriate for the glazing system.

® Change the # Layers field to “3”

® In this example, the venetian blind will be on the inside of the glazing system, so click on the arrow to
the left of the “Glass 3” layer, and change the layer to a “Shade” layer

=  For the now defined “Shade 3” layer, click on the double arrows to the right to view the records in
the Shading Layer Library.

= Highlight the venetian blind defined in the previous step, and either double click on the highlighted
line or click on the Select button -- that venetian blind will now be selected for “Shade Layer 3”.

= Define the glass layers as desired. If the glass layers and gap widths match the example below, this
glazing system will fit inside the sample frame in THERM.

il Glazing System Library {C:'Program Files'LBNL' WINDOWG'w6.mdb) - | a 5[

Fle Edt Libraries Record Tools Wiew Help

DSHd =B S E: ««r BN OF % 2N

~ Glazing System Librar -]
List
Calc [F3] D #: |16 Marne: IDoubIe Clear Interiar Venetian, -43 deg %
Hew # Layers: |3 i’ Tilk: Eli |G Height:| 1000 mm /
Lopy E"}'f,:m‘;’::' NFRC 100-2001 | 16 widkke] 1000 mm 7
Delete Comment | i £ g
"Cave Overall thickness: |54.154  mm Made: |#
Aeport | [JTmo ] Name [Mode] Thick [Fie] Tsel | Fisall | Rsolz | Tvis | Fvisl [ Avis2[ Tir | E1 | E2 | Cond | Dtop [mm)| Dbat (mm) | Diight fmmi| Dieft i) | Comme] —
j Glass 1 »¢ 9803 CLEARSLOF # 47 [J|079%e 0074 0074 0B85 0082 0082 0.000 0840 0840 1.000
Gap1 »» 1 Air 165 OO
Click on the - Glass 2 »v 9803 CLEARS.LOF # 47 [O|o7sw 0074 0074 0888 0082 0082 0000 0.840 0840 1.000
arrow to Change Gap2 »r 1 Air 127 OO
j Shade 2 »r 17 Venetian blind, horizontz A 188 [ 0.000 0.900 0500 160.000 0.0 oo oo oo
the Glass 3 layer 3l A | Al -
to a Shade layer. = T et =
Click on the double Gap 2 represents the Enter values for Dbot , Dtop, Dright and
arrow to select the distance of the inner Dleft (distance from the bottom, top,
shade from the edge of the blind from right and left, respectively, of venetian
Shading Layer Library the inner pane of glass blind to the edge of the glazing system)
Figure 2-7. Add three layers and define the venetian blind as “Shade Layer 3”.
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2.2. Make the Glazing System with the Venetian Blind

2. Quick Start

To calculate the results for the glazing system with the integral venetian blind, do the following:

Set Number of visible bands to “5”

For detailed angular results that can be
viewed in the MatrixReader.xls

Go to File/Preferences, and check the settings for “Matrix calculation options” and “Venetian blind
calculation methods” as follows (these are the default settings in the program, so they should be
correctly set and not require changes):

Set Spectral data to “Condensed spectral data” to save calculation time

Verify that Number of visible bands is set to “5” (the program default)

Verify that Number of IR bands is set to “10” (the program default)

If detailed angular results are to be viewed in the MatrixReader.xls spreadsheet, in the Generate full
spectrally-averaged matrix for section, check both the “Solar band” and the “Visible band”. This will
add a bit of calculation time, but it is not too extreme (several seconds, not minutes).

Set Angular basis to “W6 quarter-size” to save calculation time

Under Venetian blind calculation methods, set Solar/Visible range and FIR range to “Uniform
Diffuse”

L x|

it Syztem
’7 P

(O

[ Use Mominal Heights

Glazing system height; |1000.0  mm
Mominal window height: {1000.0  mm

[~ Use Mominal Glass Thickness

|3
Default Frame &bsorptance ID_ 200
[~ Don't show CR wamning messages

¥ Create debug output
— Matrix calculation options

Dizplay precizion:

[~ Use matrix method for specular systems
[glazing swstems without shading devices)

Set Spectral data to
“Condensed spectral data”

——® Spectal data | Condensed spechral data j

MHumber of vizible bands: |5
> Hurnber of IR bands: I'IU

Generate full spectrally-averaged matrix for:

> V¥ Solar band
=T J ¥ Visbleband

Set Number of IR bands to “10”

spreadsheet, under Generate full
spectrally-averaged matrix for, check
both “Solar band” and “Visible band”

Set Angular basis to

Anaular baziz IWE quarter-size = I <

—enetian blind calculation methods

Salar/visible range IDirectiDnaI diffuse "l

“W6 quarter-size”

Set both Solar/Visible

IDirectiDnaI diffuse "l

range and FIR range”

FIR range

—WinCOG options

IScaIar convection 'l(l

Thermal model

to “Directional diffuse”

Set Thermal model to

“Scalar convection”

Apply

o]

Cancel |

Help

Figure 2-8. Make sure the settings in File/Preferences are correct.
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2.2. Make the Glazing System with the Venetian Blind 2. Quick Start

® Inthe Glazing System Library Detailed View, click on the Calc button. A dialog box will be
displayed showing the calculation steps.

Progress

Solar Band
W avelength 0.7000 [E6417)

Cancel

Figure 2-9. A dialog box with the calculation steps will appear during the calcultion.

If the venetian blind material did not have spectral data, which is most likely the case, the program will
display the usual warning about not having spectral data for all the layers in the glazing system.

x

One of the lavers for Glazing System 16 does ;I
not have detailed spectral data or the spectral

data analapsiz was dizabled in Preferences.

This may rezult in incorrect results for optical
properties such az SHGC and TWIS. Custom

layers with detailed spectral data can be

created in Optics and imported into the Window
Librany

Figure 2-10. A dialog box with a message about the lack of spectral data for one of the layers in the glazing system,
in this case the shading layer.

The program will display the results of the glazing system with the shading device in the normal tabs at the
bottom of the glazing system. For glazing systems with shading layers, the optical properties are calculated at
normal incidence for the incoming angle, and hemispherically integrated for all the outgoing angles. The
thermal results are based on the ISO 15099 algorithms for shading systems.

= Glazing System Library {(C:\Program Files\LBNL'\, WINDOWS'\w6.mdb) 13l x|
Eile Edit Libraries Record Tools View Help
DS %R ZE: 4 vBoeD; O#*7(% 2K
i Glazing System Librar |
List |
Calc [FS) | D u 18 Marme: [ Double Clear Interior Yenctiar, 45 deg %
ﬂLayels:|3 il Tilt: an - IG Height] 1000 mm /
Envionmental[y cm o' op 2001 -~ 16 width| 1000 mm Z
Conditiohs:
1 2 3
Commenl:l
Overall thickness: |54154 mm Mode: |#
[T o] Name [Made] Thick [Fip| Tsel | Fisoll | Risol2 | Tvis | Rvisl | Rvis2| Ti | E1 | E2 | Cond | Diop (mm)| Dbat [mm) Diight ] Dieftmm) | Comme
-] Glass1 b 3803 CLEARSLOF # 47 [|ore  oove 0074 0898 0082 0082 0000 0840 0840 1.000
Gapl vk 1 A0 165 0
- Glass2 b 3803 CLEARSLOF # 47 [lore  00ve 0074 0898 0082 0082 0000 0840 0840 1.000
Gap2 bv 1 A0 127 OO
|-|  Shade3 w17 Venetian bind, horizontz 156 [ 0000 0900 0.900 160,000 0.0 ik ik ik
«| | »
Center of Glass Results |Temparature Dalal Dpl\caIDatal AngularDatal Color F‘lopemesl
Ufactr |  SC | SHEC | RelHtGan |  Tvie |  Keff | GaplKell | Gap2Keff |
wimzk | | | wmz | wmk | wek | wimk | L
2.400 0574 0439 280 0.245 01572 0.0855 01124
|
Mode: NFRC  [ST UM v

Far Help, press F1

Figure 2-11. The glazing system results

Now that results have been calculated for the glazing system, it can be imported into THERM to calculate the
frames, as discussed in the next section.
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2.3. Glazing System Results 2. Quick Start

2.3. Glazing System Results

2.3.1. Results at Normal Incidence

For a glazing system with a shading device, the optical properties presented forcomplex glazing systems are
calculated at normal incidence for the incoming angle (horizontal to the glazing system) and hemispherically
integrated on the outgoing side. This is what is displayed in the “Center of Glass Results” tab in the lower
section of the Glazing System Library for SC, SHGC, Tvis as well as the results in the Optical Data tab in that
same section. The thermal results (U-value) are calculated using the ISO 15099 thermal models for shading
systems.

outside ] /_ f inside
? L _Results are hemispheri(_:ally_
EEE—— integrated for the outgoing light
A angles
Results are calculated / Na
for normal incidence / \
incoming light angle L L

Figure 2-12. The results in the Glazing System Library are calculated at normal incidence for incoming light and hemispherically
integrated for the outgoing light angles.

2.3.2. Results for Multiple Incident Angles

The results of the detailed angular calculation by the “matrix calculation engine” result in a very large
number of results, depending on the basis used in the calculation. The WINDOW “standard basis” (set in
File/Preferences) is 145 incoming angles of light and 145 outgoing angles of light through the whole glazing
system.

inside

e
\ 2 /' Resuls are calculated for 145
Z

outside

outgoing light angles

Results are calculated
for 145 different
incoming light angles

[ .I....I...... |
130°|0 onoooo...—wo-—ﬂ
RS E A

- - /

. -
240° ——_ % — 300°
270°

Figure 2-13. The full set of results that WINDOW can calculate are for 145 incoming angles which result in values for 145 outgoing
angles. This complete set of results (21,015 values) can be read by the MatrixReader spreadsheet for viewing.
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2.3. Glazing System Results 2. Quick Start

WINDOW writes these results to a CSV (comma separated text) file that can be read by a spreadsheet.
Included in the WINDOW installation is an Excel spreadsheet, called W6MatrixReader.xls, that reads this
CSYV file and displays the results in a few different ways. This spreadsheet is a way to prototype the possible
results display modes, and we are very interested in feedback about how users would be interested in seeing
these results.

The results file that the spreadsheet reads is given the name of the glazing system (there are several other
intermediate CSV files that are generated, but they do not contain the final results) and is written into the
WINDOW working directory. One of the sample glazing systems in the default database (that is included in
the WINDOW installation) is called “Venetian - 40 degrees”, and once a matrix calculation is completed on
that glazing system, the WINDOW working directory will contain a file called “Venetian - 40 degrees.csv”.
Open the W6MatrixReader.xIs file and when it has opened, click on the Load Matrix button.

When you click the Load Matrix button, a standard Open File dialog box will appear. There are several CSV
files that WINDOW writes, but you need to select the one that has the same name as the glazing system just
calculated, in this case “Venetian - 40 degrees.csv”. results displayed.

[ Microsoft Excel - WoMatrixReader v6.0.3.x1s TR
@_] Eile Edit Wiew Insert Format  Tools Data  Wndow Help  Adobe FDF Typeaguestionforhelp  + _ @ X
bl gir @ seuiy. o W V\B © snaglt 15| Window -B il B Arial -9 «+ B I U wad | § % ¢ R E .. A -

i - — 1 -
DEHRS SR VE S D@ 2r-HEl@px -@f
W23 - F (20=vertical, 180=horizontal facing up)
al 8 [c[o [ & [T F [ 6 [ W [ 1+ T o T ® [ ¢ [ wm [ w [ o [ P [ o [ rR [ s [1T] u [~ [ w [ x [ v [ —

| ol
2 Glazing System I0: |10 ) R
3 Mame: [Sample GlzSys -- Integral Yenetian A, 45 degress Load inlow Dsta| < Cl|ck on Load Matnx to |oad a new set of
a4 Commert:

. results into the spreadsheet.

- ropery

L7
c Hemispheric Solar Front Transmittance

|9 Hemispheric Solar Front Transmittance vs Profile Angle Hourly Hemispheric Solar Front Transmittance

=N 1
10 03
11 50
12 E E o7
13 2 g0

KEN £ F 7
o H £ 05 X

He 3

= 04
15 = 7
2 03

1] g 7 N

17 . Lt A\

18 o
13 Azimuth 80 75 60 45 20 6 0 15 30 45 & 75 80
2 Profile Angle
bl
22 Input Angle: Window Criertation|___150]  indow Tit] an] Lettiuce | a1
23 Azimuth ;I Directional Solar Front Transmittance [0=Morth, 90= East, 180=South, 270=west] I SU:ueltchIIEU:hcrlzantal Faeing up]

24 Afttucls :I
25 Hemispheric 0 i
26 Tiront 0.3608 -

== % 03 5E-05-5.9E-09

|27 5 [moack 01013 w  |DaED3sEN
28 @ |Rront 03448 EE=N| oz
29 Rback 04778 r = = W Sz m27E03

10 E|o20E-0324503

|8, oy L e ) “lm1eE03-20803
31 T [Thack 01150 i fi 1260316603
£ 2 |Rtront 03821 L E! o0 |mreEoizEe

133 | Rback 01150 - o [masEsTes0y
Tl m 0.0E.00-2.9E-04
35
36 A
37 Azimuth
38
38

|20

L&t

|42

|43
44

|45

|46

|47 | -

H 4 ¢ M[\Main { Basis { Basis Definitions , Graphdata £ Data £ Datatap £ DirectionalHemispheric £ Profile { Althem # Annual Data £ 5|4 | LlJJ

Ready UM L

Figure 2-14. Open WéMatrixReader.xls and click the Load Matrix button to load results.
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2.3. Glazing System Results

2. Quick Start

oeen 2|

Look in:

|5 winpows

j @ - & 'Qx.__lﬂvhol_sv

o

Fr

£

.

Places

My Recent
Dacurments

Deskkop

My Cocuments

My Compuker

My Metwark

L] 3mm Cleat,csy
|| 3mm Lowe-e air.csw

2l Clear -- Diffusing Glass Laver.csy

| Clear with Diffusing Glass Layer.csv
Sa)default, csy

a|diff shade system.csv

Sa)|Double Clear Air.csy

Double Clear Exterior Yenetian, 20 deqg.csy

terior Yenetian, -45 deq.
Argon.csy

25| Double Clear, Exterior Yenetian, 20 deg.csv

S Double Low-g Air,csyv

S| Robin.csy

<

I%Sanﬁple GlzSys - BSDF Data,csv

I%Eample GlzSys - Diffusing Shade.csv

I%15&m'.|:-le Glz5ys - Exterior Wenetian A, 45 degrees.csv
l%]Sample GlzSys - Integral Yenetian 4, 45 degrees.csv
I%Sample Glz5ys -- Interior Yenetian A, 45 degrees. csy
@Sample GlzSys - WINDAT Yenetian Spectral Data Exterior.csw
IgSample GlzSys,cev

I@Single Clear,csw

B Triple Clear.csv

File: narne: I

I o
[ open |

Files of bype: IDesigns {*.csv)

j Cancel L

Figure 2-15. Open the CSV file that has the same name as the glazing system modeled.

This file will be loaded into the spreadsheet and the results will be displayed as shown below.

B3 Microsoft Excel - WeMatrixReader v6.0.3.xls
E] Fle  Edit  Yiew

TR E G p 0 Sty | B ¥4 ]| & snaglt |21 | window

Insert

Format  Tools Data Window Help  Adobe PDF

-Biampiv -9 -|B I U

== $ % » 5%

: = = Al Z o 7
DEHRSSRIVE| S B@R-F(9-0- /8= 23 @ -0f
W23 b Fe (I0=vertical, 180=horizontal facing up)
A BB [ c[D E [ F [ o [ H [ 1 T & [ w® ] M | W [ o [ P [ a [ rR [ = [T[ uw [ % [ w [ ® | ¥ |

1
2 | Glazing System D:[10 Windowy B Matrix Reader
3 Mame: |Sample GIzSys -- Integral Yenetian &, 45 degrees Load Windows Data ‘ersion 8.0.3
4 Commert: 1-Aug-08
| 5|
£ propery
|7
g Hemispheric Solar Front Transmittance
= 30 ic Solar Front Tr. vs Profile Angle Hourly Hemi ie Solar Front Tr
]
{ = 1
10 09
" 0g

g N
12 e g o7

E o
13 £ H
E Eus /

14 g AN

F 04
15 = Fi

2 03
e £ / N
ALS o | A
15 : F o
19 Azimuth -0 7 B0 45 30 15 W45 6D T8 90
20
21
22
p]

Ready

Prafile Angle
Input Angle: Window Orisntation 150]  Window Tit a0 Latttude 38
Azimuth ::i o] ST M T o (0=North, 90-East, 180-South, 270=West)  |(30-vertical 190-horizantal facing up)

atiude|__a04f )
Hemispheric )
Tiront 0.3608 o

% O 25E-03-3.3E-03

i teacid QT s |[D3E0RISE0D

2 |Rtrort 0.3445 o i |0 2FE03-2IE03

Rback 04778 = 10 2lnz4E0n27E0y

I 0 E|mzoenaaseng

m Tfront 04107 ) Z| L 1oe 0z 208 03

o |Thack 04150 i A 12E0n18E03

2 |Rirant 03821 L o

Roack 04150 o L [mIsEOETEERY

m 0.05400-3.9E-04
-850

Azimuth
W 4 » W[\Main {Basis { Basis Defintions / Graphdata fData { DataMap £ DirectionalHemispheric £ Profle £ Althzm £ AnnualData £ 5|4 | 1|
UM

2-10

SEPTEMBER 2006 WINDOW 6.1 / THERM 6.1 Research Version



2.4. Import the Glazing System into THERM 2. Quick Start

Figure 2-16. The W6MatrixReader will display the results from the opened file.

2.4. Import the Glazing System into THERM

THERM can interpret WINDOW glazing systems with shading devices. THERM will display the shading
device as a representative rectangle that is part of the glazing system.

The steps for importing a glazing system into THERM from a WINDOW 5 database are as follows:

Start the THERM program, and open the file in the WINDOW Samples directory called “sample-sill-
NoGlazing.thm”.
Go to the Libraries menu, and click on the Glazing Systems option

Libraries
Seft Material F4
Set Boundary Condition FE
IMaterial Library shift-F4
Boundary Condition Library Shift-FS
Gas Library Shift-F&

Select Material/Boundary. Condition

Glazing Systems

UFactar Marmes

Greate Link
Hemove Link

Figure 2-17. In THERM, go to the Libraries menu, Glazing Systems option
to import the WINDOW glazing system.
The Glazing Systems dialog box will appear.
Use the Browse button to select the correct WINDOW database, in this case “W6.mdb”, and select the
appropriate glazing system from the pulldown list, in this case #16, “Double Clear Exterior Venetian,
-45 deg” and click the Import button.
x

|Cr M amme:
Glazing System I 16 Double Clear Interior Venetij

# Layers |2
Ucent ID.42 Btuh-ft2-F |
.cen =l 4 Cloze
Thickness I‘I 020 inches

Shading lavers: Interior

WINDDW Glazing Systerm Libray————————
C:\Program FileghLBML\WINDOWES Erowse |
Window & D atabaze

Figure 2-18. The Glazing System dialog box for importing a WINDOW glazing system into THERM.
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2.4. Import the Glazing System into THERM 2. Quick Start

® The Insert Glazing System dialog box will appear. All the normal input values should be applied,
and in addition, there are two new fields, Site line to interior shade edge and Site line to exterior
shade edge. In this case, the venetian blind is an exterior blind, so input a value for Site line to
exterior shade edge, such as 6 mm.

Insert Glazing System

T— [ o
s o caes |
ooo
11125
11125

3 Input a value for Site
line to interior
shade edge, in this
example, “6” mm.

Fiberglasz [FE Resin)

Use exizting BC from library [select below) |— |lge convection plus enclosure radiation |—
MFRC 100-2001 Exterior A =]

Figure 2-19. The Insert Glazing System dialog box which specifies input parameters about the glazing system.
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2.4. Import the Glazing System into THERM 2. Quick Start

= The glazing system will be imported into the THERM file, with a hatched rectangle on the outside of
the glazing system to represent the exterior venetian blind. The hatch marks are not intended to show
the angle or spacing of the venetian blind. The bottom of the blind is the specified distance from the
sight line, in this case, 6 mm.

[ e Longesioesl ML
,!E‘E\\e Edit  View Draw Lbraries Options Calculation  Window Help = x|
DS E[Los fa-]rLad s o5 |Fe k| B

Bl

<4—— Rectangle
representing the
exterior venetian blind
associated with the
glazing system.

Site line to

exterior shade |
edge, in this case

6 mm.

L] | _’l;l

[y 1126, 40.8 |dx,dy 326, 33,7 llen 46,6 [step 10.0 [om |
|Ready 5l I [ [um

Figure 2-20. The THERM file with the glazing system and venetian blind imported.

=  Because there is a 6 mm segment of the glazing system that does not have the venetian blind on the
interior, that segment of the boundary conditions will be defined separately. Therefore it is necessary
to insert a point on the glazing system which will then generate a separate segment in the boundary
conditions.
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2.4. Import the Glazing System into THERM 2. Quick Start

= In Options/Preferences, Drawing Options tab, check the “ Allow Editing of IG polygons”.
® (lick on the exterior glass layer and insert a point 6 mm up from the sight line.

\ Insert a point in the exterior

glass layer where the bottom of
the shading system projects

onto the glazing system. In this
case, that point is 6 mm above
the siaht line.

Figure 2-21. Insert a point in the glass layer where the bottom of the venetian blind intersects the glass.

®  Generate the Boundary Conditions

= In THERM, the Boundary Condition Type dialog box has an additional input at the bottom, to
specify a Shading system modifier, which comes with the glazing system from WINDOW. In
general, the program should default this modifier to the glazing system that has the shading device.
If not, the glazing system with the shading device can be selected from the pulldown list. In this
example, the glazing system is “Glazing System ID: 16”. This boundary condition should be applied
to the exterior glass layer where the venetian blind is next to it, but not to the 6 mm below the
venetian blind and the sight line, which should have Shading system modifier set to “None”.

Boundary Condition Ty¥pe

sample-sill. D ouble Clear Interior Yenetian, -4 =

Boundary
_l _I Condition Librar
—l U-Factor Surface
| Library

Shading system modifier,
WhIC.h is assoma_ted with the
glazing system, is added to the
| Boundary Condition Type. This
is used to model the effect of

interior and exterior shading
devices in THERM.

Figure 2-22. Set the Shading system modifier to the glazing system with the shading device.
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2. Quick Start

2.4. Import the Glazing System into THERM

Irdice [Ghazing System 10161 =]

e [

[rews s om0 1]

Figure 2-23. Set the Shading system modifier appropriately for each boundary condition segment.

®  Save the file, simulate it, and then make similar files for the head and jambs.

2-15
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2.5. Import the THERM files into the WINDOW Frame Library

2. Quick Start

2.5. Import the THERM files into the WINDOW Frame Library

When all the frame cross sections have been modeled, they can be imported into the WINDOW Frame
Library in the normal fashion. The figure below shows the THERM sample frames included in the default
W6.mdb file, imported into the WINDOW Frame Library.

fi Frame Library {C:'Program Files"LBNL WINDOWG' w6.mdb} I | m]
File Edit Libraries Record Tools Wiew Help
DeE|sE=RE(E: 4> v B2 e0; [O%F7 (%2
: = Frame: Library [:4Program FileghLB M LSWIMDOWEYWwE. mdb) 1=
Detailed View |
I D
New | wimk | wWimk mm mm
= | 1 Alwbeak ASHRAE M4 5.680 MM Class] M/, 572 0490
4| 2 Alfush ASHRAE M/i& 3970 N Class] N2, 572 0490 -
Delete | | 3 wond ASHRAE M4 2270 M/ Class? M/, B398 090 -
Find | 2 v ASHRAE M/i& 1.700 N Class] N2, E38 090 -
[om =] | 5 samplesilTHM Them il 2019 2452 N 259 29 o5
|— | & samplejamb.THM Therm  Sil 208 2482 M4 59 429 050 -
| 7 sample-head THM Therm il 2.257 000 MeA %59 429 050 -
Aot | T npicheodimoioVentond 45THM | Them  Hesd 2081 2085 A x3 23 o0 [
17 remani el | 9 samplejambinterion/entiand-45.THM Therm il 2075 2081 M 259 429 030 -
—— | : 10 sample-silntenion/ entians-45 THM Therm  Sil 2076 2081 N 259 429 030 -
11 sample-headintegral/entiand-d5.THM | Tham Sl 2.036 2867 Mt %59 429 030 -
_Emot | 1 samplopombintegeeniont 45THY | Them il 2043 2871 N x3 423 o030 [
Beport | | 13 sample-sitintegralventiant-45.THM Therm Sl 2.049 2871 Mt %59 429 030 -
Print | | 14 samplehead-esterioiventiant-45.THM Therm  Sil 2021 2242 N/ 2549 429 .30 - L
= | 15 samplejambEsteriof/entiand-45THM | Them Sl 2014 2238 Mia 59 429 030 -
| 15 samplesilExterionventians-45.THM Therm Sl 2015 2238 MAA 259 429 030 -
Therm |

Far Help, press F1

[
Mode: NFRC 5T [ oM [ 7

Figure 2-24. Import the THERM files into the WINDOW Frame Library.
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2.6. Create a Window 2. Quick Start

2.6. Create a Window

The steps to create a whole window with a shading system is the same as creating a normal window.

i Window Library (C:"Program FilesLBNL} WINDOWG ' w6.mdb) - |EI|5|

File Edit Libraries Record Tools Wew Help

NSH| 2R & EH: «ar B €0; O#7[%|78

| -

List 0 4 |4 vl

i

Calc [F3) Mame |Sample Yenstian 4 45 E T—J Selectthe THERM files from the
¥ Mode INFHC -[ I Frame Library that were modeled
= [Fictars fred), NFT ] I with the shading systems, in this

Copy g i (=d) NFE ﬂ case, the exterior venetian blind

Wwoidth | 1200 mm

Delete Height | 1500 rom

example files.

Save Area | 1.800 m2 | | |

Repot T [ ) Select the glazing system with the
Enwiranmental Candtians shading system, in this case, the
|NFRC 100-2001 [ exterior venetian blind example.

A

T

Dividers

=
=
o
&
=
]
[
i

INormaI 'I

— Total Window Results - - —
| Click on a component to display characteristigs below |

U-factor | 1.631 W/m2-K /
cnae [ 0za9 — Glazing System [ 4
: Detail... Mame ISampIe Glz5ys - Exterior Venetiarj b |

T [oi70
D I 1 Llc:enterl 1.417 wima-K
R[4 Detdl| | e[ 3 sc[ 03z

Areal 1.271 m2 SHGC | 0.283
Edge areal 0.305 m2 Vtcl 0194 b

=
4 | »

For Help, press F1 Mode: MFRC ﬁ LM i

Figure 2-25. To create a whole window in WINDOW, go to the Window Library and reference the glazing system and frame cross
sections that have the shading systems associated with them.
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3. Installation

This section explains how to install WINDOW and THERM. Note that WINDOW 6.1 and THERM 6.1 can be
installed on the same computer as WINDOW 5.2 and THERM 5.2, and they will not interfere with each other.

3.1. System Requirements
WINDOW and THERM require the following minimum computer requirements:
* Pentium class or better.

= Atleast 32 MB of random access memory (RAM). For optimal operation, 64 MB or more of RAM is
preferrable.

= Microsoft Windows XP™, Windows 2000™, Windows 98™, Windows ME™, or Windows NT™., (The
program WILL NOT run with Windows 3.1™, Windows NT 3.51™ or Windows 95™).

» Hard disk drive with at least 40 MB of available disk space

= Printer supported by Microsoft Windows (serial, parallel, or shared over a network).

3.2. Installation Procedures for WINDOW

3.2.1. Before Installing WINDOW

Close all programs before installing WINDOW and uninstall and previous versions of the WINDOW
program before starting the installation of this version. However, WINDOW 5 can remain installed - both
versions can be installed on the same machine and will not interfere with each other.

In order to install the program with the Microsoft NT (4.0), 2000, and XP, you must be Administrator on your
machine. To check if you are Administrator, do the following:

= Go to Start, Settings, Control Panel, Users and Passwords.
= Find the current username (yours) and look in the group column. It should say: “Administrators”

= If the current username does NOT say “Administrators”, contact your IP department to become
Administrator, or to have someone with Administrator privileges install the program on the machine.

3.2.2. Installing WINDOW

Put the program installation CD in the appropriate drive or copy the installation file to the computer hard
drive.

Run:

WINDOW?Osetup.exe
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3.2. Installation Procedures for WINDOW 3. Installation

An Installshield Wizard window will appear saying that the installation program preparing the installation.
Wait for this window to disappear, and then proceed to the next step. To cancel the installation, click in the
Cancel button.

Windowb Research Yersion - InstallShield Wizard ==

Preparing Setup
F while the

InstallShield Cancel

Figure 3-1. The InstallShield Wizard window.

Window6.0 - Installshield Wizard x|

i Setup will now renarme yaour old database, so that it will not be overwritten,
Renaming C:\Program Files\LBNLYWINDOWE wa, mdb to Z:Program Files\LEMLYW INDOWS wE Pre-Yersion-6,00,19, mdb

guestion ]

2 Rename Failed, Yaur existing We.MDE will be averwritten.
& Would vou like to continue anway?

Figure 3-2. Under some circumstances the program may look for and try to rename an older database.
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3. Installation 3.2. Installation Procedures for WINDOW

The WINDOW Welcome window will appear. Click the Next button to proceed, or cancel the installation by
clicking on the Cancel button.

Windowt Research Yersion - InstallShield Wizard x|

Welcome to the InstallShield Wizard for Windowb Research Yersion [6.00.30)

on your computer. To

Cancel

InsterllShield < Back H

Figure 3-3. The Welcome window.
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3.2. Installation Procedures for WINDOW 3. Installation

The License Agreement window will appear. After reading and agreeing to the terms of the license, click on
Yes button to proceed with the installation. Click the Back button to go to the previous screen, or cancel the
installation by clicking on the No button.

indowb Research Version - InstallShield Wizard

License Agreement

END USER LICENSE AGREEMEMT
Software: WINDOW
ersion: B

IMPORTANT - READ CAREFULLY: THIS END USER LICENSE AGREEMENT
VAGREEMENT"]IS & LEGAL AGREEMENT BETWEEN 0L (IM YOUR CAPACITY AS AN
INDIVIDUAL AND A5 AN AGENT FOR YOUR COMPANY, INSTITUTION OR OTHER
ENTITY] [COLLECTIVELY, *vOU" OR "LICENSEE") AND THE REGENTS OF THE
UNIMERSITY OF CALIFORMIA, DEPARTMENT OF ENERGY CONTRACT-OPERATORS OF
THE ERMEST ORLANDO LAWRENCE BERKELEY NATIOMNAL LABORATORY
["BERKELEY LAB"). DOWMLOADING, INSTALLING, USING, OR COPYING OF THE
SOFTWARE [A5S DEFINED BELOW/) BY YOU OR BY A THIRD PARTY ON YOUR BEHALF
INDICATES YOUR AGREEMENT TO BE BOUND BY THE TERMS AND COMDITIONS OF
THIS AGREEMENT. IF¥0U DO NOT AGREE TO THESE TERMS AND COMDITIONS, DO
NOT DOWHKLOAD, INSTALL OR USE THE SOFTWARE.

1. LICEMSE GRAMT. Subject to receipt by Berkeley Lab of any required L.5. Department of
Energy approvals, Berkeley Lab grants you, and you hereby accept, a non-exclusive,
non-transferable, royaly-free perpetual license ta install and use the version noted above of the
computer software program noted above, in executable code format only, together with any
associated media, printed matenials, and on-line or electronic documentation [if any] provided |

InstallShield | < Back | | Mext > | [ Cancel

Figure 3-4. The License Agreement window.

The Customer Information window will appear. Type the appropriate information into the fields, and click
the Next button to proceed, or cancel the installation by clicking on the Cancel button.

X

ter your name and the n

InstaliShield I < Back “ Meut > ‘ [——

Figure 3-5. The Customer Informaiton window.
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3. Installation 3.2. Installation Procedures for WINDOW

Windowb - InstallShield Wizard

Setup Type
ct th

InstallShield ’ < Back ” Mext > ] Cancel

Figure 3-6. The WINDOW Setup Type window - choose Complete Installation.

=  Complete Installation

If the “Complete Installation” option is chosen (it is the default choice), the program will
automatically be installed in C:\ Program Files\ LBNL\ WINDOW. NOTE: It is important to keep this
directory structure in order for the WINDOW installation to be compatible with the WINDOW 5
installation, which can exist concurrently with WINDOW (WINDOW 5 does not need to be
uninstalled).

"= Custom Installation

The Complete Installation choice is recommended in order to use the default paths for the program
location. However, if Custom Installation is chosen, the installation will provide a screen where the
installation location can be changed from the default. Extreme caution is advised if this structure is
changed.

The Choose Destination Location window will appear. The default folder for the program is
C:\Program Files\ LBNL\ WINDOW, and this can be changed by clicking the “Change” button.
Click the Next button to proceed. Cancel the installation by clicking on the Cancel button.
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3.2. Installation Procedures for WINDOW

3.

Installation

InstalIShield

Windowb Research Yersion - Installshield Wizard

Choose Destination Location

| <ok | [ty |

Figure 3-7. The WINDOW Destination Folder window.

The Change Folder window will appear, and a new path for the program location can be

specified.

Choose Folder x|

Please select the installation folder,

Path:

Z:\Program FilesiLERL

Directories:

<

{03 Copy of Opticss

F-C3) Copy of RESFENS

) Copy of WINDOWS-RabinTes
-{C7) Database maintenance tool
{5 Database maintenance tadl--
{5 Fromfehry

[+ LEML Shared | _lj
»

[o]4 I Cancel |

Figure 3-8. The selected installation settings are displayed in the Start Copying Files window.
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3. Installation 3.2. Installation Procedures for WINDOW

Windowb Research Yersion - Installshield Wizard

Select Features

want bo install, and d ct the features you do not want to install.

ocumentation
Databaze [.mdb)

InstallShield l < Back H Mest » ] Cancel

When the Complete or Custom installation settings have been specified, the “Ready to Install the Program”
window will appear. Click “Install” to begin the installation, “Back” to return to the previous installation
window, or “Cancel” to stop the installation.

Windowb - Installshield Wizard x|

FReady to Install the Program

The wizard is ready to begin

) o]

InstallShield [ < Back ”

The installation program will install WINDOW, and show a bar with the completion status in the Setup
Status window. The installation can be cancelled by clicking on the Cancel button.
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3.2. Installation Procedures for WINDOW 3. Installation

Windowb Research Yersion - Installshield Wizard

Setup Status

hfiguing your r

Figure 3-9. WINDOW is being installed.

When the installation is complete, the Installation Wizard Complete window will appear. Click on the
Finish button to finalize the installation.
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3. Installation

3.2. Installation Procedures for WINDOW

Windowb Research Yersion - Installshield Wizard

Inzstall5hield Wizard Complete

] r—

o ]

Figure 3-10. Click on the Finish button to complete the installation.

The program can be started from the Start button, Programs, LBNL Software, WINDOW Research Version, as

shown below.

Programs

.
| :’3 Documents
Ef Settings

Seatch

Q) Help and Support

Run...

@ Jasc Software b

] 4 E| RESFENS.0
, I Microsoft office + Y& THERMS
I Rosio v B wWINDOW S

3 @ WarldMerge 3 @ Opkicss
I7T) CorelDRawW &  » ) Documenkation

»
]

i—]
= E Shut Down,..

Figure 3-11. Start the program from the Start button.
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3.3. Installation Problems 3. Installation

3.3. Installation Problems

This section discusses problems that may be encountered during installation.

3.3.1. Not enough disk space

If the installation program detects that there is not enough disk space, a screen showing how much is needed
will appear.

i’é‘- WINDOW 5 Beta 1 - InstallShield Wizard

Out of Disk Space

Disk space required For the installation exceeds available disk space.

The highlighted volumes do not have enough disk space available For the currently
selected features, You can remave files from the highlighted volumes, choose ta install
less Features onto local drives, or select different destination drives.

Yalume | Disk Size: | Available I Required | Differences | -~

1027ME 36ME 42ME -5643KE

=1} 4000ME 117ME OKE 117ME

=13 3098MB 1158ME 8985KE 1150ME

=IF: S49ME 44ME OKE 44ME

==l 8675ME 13530ME OKE 1380ME e

=51 8675ME 13530ME OKE 1380ME

==l KB OKE OKE OKE

21 2499MB 1807ME KB 1807ME |

InistallShield

Figure 3-12. Window showing necessary disk space for WINDOW installation

3.3.2. Previous Version Detected

The installation will detect if WINDOW has been previously installed and will update it without requiring
that it be uninstalled before the new installation can proceed (see Section 3.4, "Uninstalling WINDOW").
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3. Installation 3.4. Uninstalling WINDOW

Windowb - InstallShield Wizard

Welcome

Mot & prograrn,

ou modify the curent

rogram compo

InstallShield ’ < Back ” Mext > ] Cancel

Figure 3-13. Remove the previous version before installing a newer version.

3.4. Uninstalling WINDOW

To uninstall WINDOW, either run the original installation setup.exe which will display the Program
Maintenance window (Figure 3-11) and click on the Remove option, or open the Microsoft Windows™
Control Panel.

Programs
Documents

Settings

& Metwork Connections
C2y Printers and Faxes

Help and Support E Taskbar and Start Manu

Search

Run,..

Shut Dawn,..

IEjtart & B @ ? | 0| Inbox - Microseft Qutlook | {5 WINDOWInstal

©
=
S
oy
oy
&
[=]
°
=
[+ 1
>
Wi
=
(=]
=
£

Figure 3-14. To uninstall WINDOW, run Control Panel

Click on the Add/Remove Programs icon in the Microsoft Windows™ Control Panel.
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3.4. Uninstalling WINDOW

3. Installation

- Control Panel o ] 4
File Edit Yiew Favarites Tools Help | -.'f
] - &Y - " o
Q Back J I.E e Search i Folders
Address IG’ Control Panel j Go
¢ = B w 9 -
Control Panel = =
Accessibility  Add Hardware A 7 Administrative  Automatic  Date and Time
G- Switch to Category View Cptions Taols Updates
= (=p o ~
I N P =
See Also S |
Display Folder Options Fonts Game Internet Kevboard
& windows Update Controllers Options
) Help and Support I “ .P '\ i 7
] P L -
=) < I
il Mouse Mekwork  Mebwork Setup Phone and  Portable Media
Connections Wizard Madern ... Devices _I
-

Figure 3-15. Click on the Add/Remove Programs icon.

In the Add/Remove Programs Properties dialog box, under the Install/Uninstall tab, select the WINDOW 5

Beta 1 program, and click the Add/Remove button.

5 USE storage Adapter Fi2 (SM1)
B Windows

i Windowt

Ta chang FOgrarn ar Fe

5 windows Installer 3.1 (KBS93803)
ﬁ%’ Windows XP Service Pack 2
£ winzip

) worldierge 4.3

JL=TEY
Currently installed programs: [T Show updates Sark by Im
@ Paint Shop Pro 7 Size: 42,535MB =
| RESFEN 3.1 Size  11.44MB
| RESFEN 5.0 Size  62.37MB
’ Retraspect 7.0 Size: 21.36MB
. Retrospect Express HD 1.0 Size: 23.29MB
@ Roxio Easy Media Creator 7 Size 1,154.00MB
b Symantec Client Security Size 60.57MB
E TtHERMS Size  4.02MB

Size 2,711.00MB

Change/Remove

Size 3.03ME

Size

3.47ME |

Figure 3-16. Select the WINDOW 5 Beta 1 program and click the Add/Remove button

The Welcome window will appear. Click the Remove radio button, and then the Next button to proceed, or
click the Back button to go back to the previous step. To cancel the program removal click on the Cancel

button.
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3. Installation 3.4. Uninstalling WINDOW

Windowb - InstallShield Wizard

Welcome

odify, repair, or remove the program.

& program. This program | modify the curment

program componen

| all program companen alled by the preswvi

Fiemove all installed components.

InstallShield ’ < Back ” Mext > ] Cancel

Figure 3-17. Click on the Remove radio button, and then click on the Next button.

The Confirm File Deletion window will appear to verify that you want to remove the program. Click the OK
button to remove the program, or click the Cancel button to cancel the program removal.

Windows - InstallShield Wizard |

Do vwou wank to complekely remove the selected application and all of its components?

Figure 3-18. Click on the OK button to confirm the remouval of the program.

The Setup Status window will appear to show the progress of the program removal. To cancel the program
removal click on the Cancel button.
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3.4. Uninstalling WINDOW 3. Installation

Windowb - InstallShield Wizard

InstallShield

Figure 3-19. The progress of the program removal is displayed in the Uninstalling WINDOW 5 Beta 1 window.

When the removal is complete the InstallShield Wizard Completed window will appear. Click the Finish
button to complete the procedure.

Window6 - InstallShield Wizard

Maintenance Complete

zhed performing maintenance operatiol

InstallShield I < Back ” ] Cancel

Figure 3-20. Click the Finish button to complete the program removal.
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3. Installation 3.5. Installation Procedures for THERM

3.5. Installation Procedures for THERM

3.5.3. Before Installing THERM

Close all programs before installing THERM and uninstall and previous versions of the THERM program
before starting the installation of this version. However, THERM 5 can remain installed - both versions can be
installed on the same machine and will not interfere with each other.

In order to install the program with the Microsoft NT (4.0), 2000, and XP, you must be Administrator on your
machine. To check if you are Administrator, do the following;:

= Go to Start, Settings, Control Panel, Users and Passwords.
= Find the current username (yours) and look in the group column. It should say: “Administrators”

= If the current username does NOT say “ Administrators”, contact your IP department to become
Administrator, or to have someone with Administrator privileges install the program on the machine.

3.5.4. Installing THERM

Put the program installation CD in the appropriate drive or copy the installation file to the computer hard
drive.

Run:

THERMOsetup.exe
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3.5. Installation Procedures for THERM 3. Installation

An Installshield Wizard window will appear saying that the installation program preparing the installation.
Wait for this window to disappear, and then proceed to the next step. To cancel the installation, click in the

Cancel button.

THERME Research Yersion - InstallShield Wizard =03

Preparing Setup

InstallShield Cancel

Figure 3-21. The InstallShield Wizard THERM.

THERMG Research ¥ersion - InstallShield Wizard

Setup will now rename pour old Material lib, 2o that it will not be ovenaritten.
Renaming C:Program Files\LEMNLY\THERME \material.lib to C:%Program Files\LEM L\ THER ME\matenal-PRE-6.0.02 lib

Question ]

Fiename failed. ‘Your existing Material b will be ovenaritten.
“Would you like to continue anway?

Figure 3-22. Under some circumstances the program may look for and try to rename older libraries.
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3. Installation

3.5. Installation Procedures for THERM

The THERM Welcome window will appear. Click the Next button to proceed, or cancel the installation by

clicking on the Cancel button.

THERME Research Yersion - InstallShield Wizard m

Welcome to the InstallShield Wizard for THERME Research Version [6.0.02]

InstallShield

|. { Back || | [ Cancel

Figure 3-23. The Welcome window.

The License Agreement window will appear. After reading and agreeing to the terms of the license, click on
Yes button to proceed with the installation. Click the Back button to go to the previous screen, or cancel the
installation by clicking on the No button.

THERME Research Ye

License Agreement

InstallShield

- InstallShield Wizard

END USER LICENSE AGREEMEMT
Software: THERM
Version: B

IMPORTANT - READ CAREFULLY: THIS END USER LICENSE AGREEMENT
VAGREEMENT"] 1S & LEGAL AGREEMENT BETWEEN Y0OU [IN YOUR CAPACITY AS AN
INDIVIDUAL AMD A5 AN AGENT FOR YOUR COMPANY, INSTITUTION OR OTHER
ENTIT*] [COLLECTIVELY, **0OU" OR "LICENSEE") AND THE REGEMTS OF THE
UNIVERSITY OF CALIFORNIA, DEPARTMENT OF ENERGY CONTRACT-OPERATORS OF
THE ERMEST ORLANDO LAWREMNCE BERKELEY NATIONAL LABORATORY

['BERKELEY LAB"). DOWNLOADING, INSTALLING, USING. OR COFYING OF THE
SOFTWARE [AS DEFINED BELOW) BY YOU DR B A THIRD PARTY OM YOUR BEHALF
INDICATES YOUR AGREEMENT TO BE BOUND BY THE TERMS AND CONDITIONS OF
THIS AGREEMENT. IFYOU DO WOT AGREE TO THESE TERMS AND COMDITIONS, DO
NOT DOWNLOAD, INSTALL OR USE THE SOFTWARE.

1. LICEMSE GRAMT. Subject ta receipt by Berkeley Lab of any required ULS. Department of
Energy approvals, Berkeley Lab grants you, and you hereby accept, a non-exclusive.
non-transferable, rovalty-free perpetual license to install and use the version noted above of the
computer software program noted above, in executable code format only, together with any
aszociated media, printed materials, and on-line or electronic documentation (if any) provided K|

|l < Back | | Mest > | [ Cancel

Figure 3-24. The License Agreement window.
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3.5. Installation Procedures for THERM 3. Installation

The Setup Type window will appear with the installation choices.

Windowb - InstallShield Wizard

Setup Type
Select th

All pragram fi

InstallShield I < Back ” Mext > ] Cancel

Figure 3-25. The Setup Type window.

®=  Complete Installation

If the “Complete Installation” option is chosen (it is the default choice), the program will
automatically be installed in C:\ Program Files\ LBNL\ THERM. NOTE: It is important to keep this
directory structure in order for the THERM installation to be compatible with the Optics5 installation.

"= Custom Installation

The Complete Installation choice is recommended in order to use the default paths for the program
location. However, if Custom Installation is chosen, the installation will provide a screen where the
installation location can be changed from the default. Extreme caution is advised if this structure is
changed.

The Choose Destination Location window will appear. The default folder for the program is
C:\Program Files\ LBNL\ THERM, and this can be changed by clicking the “Change” button.
Click the Next button to proceed. Cancel the installation by clicking on the Cancel button.
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3. Installation 3.5. Installation Procedures for THERM

THERME Research Yersion - InstallShield Wizard m

Choose Destination Loca
t folder wh

1 e

Figure 3-26. The THERM Destination Folder window.

InstallShield ’ < Back ”

The Change Folder window will appear, and a new path for the program location can be
specified.

Choose Folder m

Please select the installation folder.

Path:

:\Program FilesiLBNL

Directaries:

-] THERMS 5|
-] THERME

- WINDOWS

B WINDOWE

B workshop =
-] Logitech
[ Microsoft Ackivesync
| -] microsoft Fronkpage: | _lj
4 L

oK, I Cancel |

Figure 3-27. The selected installation settings are displayed in the Start Copying Files window.
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3.5. Installation Procedures for THERM 3. Installation

The Select Components window will appear, and all the components should be checked, then click the Next
button.

THERME Research Yersion - InstallShield Wizard m

Select Components

& COMmpon

[atabase Components

InstallShield [ < Back ” Hest » ] Cancel

When the Complete or Custom installation settings have been specified, the “Ready to Install the Program”
window will appear. Click “Install” to begin the installation, “Back” to return to the previous installation
window, or “Cancel” to stop the installation.

THERMGE Research Yersion - InstallShield Wizard m

Ready to Install the Program
Th rd i

Cancel

InstallShizld < Back ”
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3. Installation 3.5. Installation Procedures for THERM

The installation program will install THERM, and show a bar with the completion status in the Setup Status

window. The installation can be cancelled by clicking on the Cancel button.

THERME Research Yersion - InstallShield Wizard m

THERME

InstallShield

Figure 3-28. THERM is being installed.

When the installation is complete, the Installation Wizard Complete window will appear. Click on the
Finish button to finalize the installation.

THERMBG Research Yersion - InstallShield Wizard

InstallShield Wizard Complete

installed THERM

| o]

Figure 3-29. Click on the Finish button to complete the installation.

InstallShield [ < Back ”
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3.5.

Installation Procedures for THERM

3. Installation

The program can be started from the Start button, Programs, LBNL Software, THERM, as shown below.

&
e

Prograrms
Dacuments
Settings

Seatch

Help and Suppart

Run...

» Accessaries

Micrasoft Office  » Y& THERMS

’ Raxio » B winDow s
> WorldMerge 3 @ COpkicss
CorelDRAW & » 7] Documentation »
¥ B winDow 6 Research Version

THERM & Research Yersion

Windows XP Professional

ONRURING

Shut Do,

Figure 3-30

. Start the program from the Start button.
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4. WINDOW 6 Detailed Description

This section documents in detail each part of the program that has changed from WINDOW 5.2 in order to
model complex glazing systems. Refer to the WINDOW 5 documentation for details of program features that
have not changed. A summary of the changes include:

® Added options in Preferences for complex glazing calculations

® Shading Layer Library added
®  Shade Material Library added

Shading layer added as an option in the Glazing System Library
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4.2.1. Shading Layer Library List View

4. WINDOW 6 Detailed Description

4.1. Preferences

The File/Preferences menu brings up a dialog box with two tabs. Under the Options tabs, two new sections
have been added with settings for complex glazing calculations:

®  Matrix calculation options
®  Venetian blind calculation methods

®*  WinCOG Options

New settings for complex
glazing calculations.

The settings shown here are
the standard default settings
that pertain to calculations for
glazing systems with and
without shades.

—

Options | Optical Data |

Uit Syztern—————
P
5

[ Use Nominal Heights
10000 mm
1000.0  mm

[~ Use Mominal Glass Thickness
|3
Default Frame Abzorptance ID_3DE|

[~ Don't show CR warning messages
¥ Create debug output
— Matrix calculation options

Glazing system height:

Mominal window height:

Dizplay precizion:

[ Use matrix method for specular systems
[glazing zystems without shading devices)

Spectral data | Condensed spectral data ﬂ

rumber of vizible bands: |5—
Murnber af IR bands: |1D

Generate full spectrally-averaged matrix for:

¥ Solar band
[V “isible band

Angular basiz IWE quarter-zize hd I

—enetian blind calculation methods

Salarfizible range I Directional diffuse A I
I Directional diffuse A I

FIR range

\ 4

—"WinCOG options

Correection model IScaIar model 'I

Calzulation standard I 150 15033 'I

Cancel | Lpply |

Help

Figure 4-1. There is a new section with many input choices forcomplex glazing calculations in the Preferences dialog box.
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4.2.1. Shading Layer Library List View 4. WINDOW 6 Detailed Description

Matrix Calculation Options

There are several options in this section for complex glazings such as venetian blinds.

Use matrix
Method for
specular systems

Spectral data

Number of
visible bands

Number of
IR bands

Generate full

Checking this box will cause the program to use the matrix calculation engine, usually
run only for complex glazing systems, for glazing systems without shading devices. Not
usually used in normal calculations. If this box is checked, the program will use the
spectral data pulldown choices. Also, the results may be different from WINDOWS,
which does not use the matrix method for calculations of systems without shading
devices. Default: Unchecked.

This pulldown list allows several different options for the type of spectral data to use in
the matrix method calculations. These choices ONLY effect calculations using the matrix
calculation method, ie, for complex glazing systems. These choices do not apply to
calculations that do not use the matrix calculation method, such as glazing systems
without shading systems (unless the “Use matrix method for specular systems is
checked, in which case this choice will be used for glazing systems without shading
devices). Default: Condensed spectral data.

The choices are:

=  Full spectral data: Selecting full spectral data for a matrix calculation means that the
program will use the full set of spectral data for each glass layer and shading layers
if availabile. This choice can result in long calculation times for shading layers. Use
this choice to ensure accurate results for the Color Properties tab (although the color
tab is currently disabled for complex glazings).

= ISO 9050 wavelength set: This is a reduced set of spectral data wavelengths that
will be used to select the spectral data values for the glass layers and shading layers
if available. This wavelength set is documented in the technical appendix of this
manual. Use this choice to ensure accurate results for the Color Properties tab
(although the color tab is currently disabled for complex glazings).

= Condensed spectral data: This selection allows values to be input in the following
two input boxes for “Number of visible bands” and “Number of IR bands”. This is a
temporary feature which allows quick results. In the future, a “smart condensing”
option will be implemented to replace this.

If the “Condensed spectral data” choice is selected in the “Spectral Data” pulldown list,
this input box can be edited. Input the value for the number of wavelengths to be used
in the visible band, which is defined as wavelengths of 380 nanometers to 780
nanometers. The wavelengths are sampled evenly across the range. Range: 5 to 500.
Default: 5

If the “Condensed spectral data” choice is selected in the “Spectral Data” pulldown list,
this input box can be edited. Input the value for the number of wavelengths to be used
in the “near” infrared (IR) band, which is defined as wavelengths of 780 nanometers to
2500 nanometers. The wavelengths are sampled evenly across the range. Range: 5 to
500. Default: 10.

Spectrally-averaged

Matrix for

When these boxes are NOT checked, WINDOW®6 will display the resulting optical
properties of complex glazing systems at normal incidence for the incoming angle
(horizontal to the glazing system) and hemispherically integrated on the outgoing side.
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4.2.1. Shading Layer Library List View 4. WINDOW 6 Detailed Description

Angular basis

This is what is displayed in the “Center of Glass Results” tab in the lower section of the
Glazing System Library for SC, SHGC, Tvis as well as the results in the Optical Data tab
in that same section.

The two check boxes in this section will cause the program to generate results for all the
angles in the basis used for the calcuation (145 incoming and 145 outgoing angles for the
WINDOW 6 Full Basis, for example), rather than just the normal incidence
hemispherically integrated results. The full matrix of results is needed for the matrix
reader to give complete results. Checking these boxes will add somewhat to calculation time,
but it is not significant. Default: unchecked.

The choices in this pulldown list define the set of angles used by the matrix method
calculation. There are currently three choices in the pulldown list:

= W6 standard basis: 145 incoming and 145 outoing angles
= W6 half-size: 73 incoming and outgoing angles
= W6 quarter-size: 41 incoming and outgoing angles

The number of angles that the matrix calculation engine calculates makes a significant
impact on calculation speed, which is why the smaller basis choices have been included.
The impact on the results of the number of angles used in the calculations will depend
on the properties of the shading device, for example the angle of venetian blind slats.
The matrix reader can display results from any of these basis choices, as long as the
“Generate full Spectrally-averaged Matrix for” checkboxes (defined above) are checked.
Default: W6 quarter-size.

Venetian blind calculation methods

Solar/Visible
range This pulldown for the calculation methods for venetian blinds in the solar (which
includes near IR) / visible range has the following choices (Default: Directional
diffuse):
= Uniform diffuse: uniform diffuse means that a uniform distribution of radiance
across all outgoing directions for a given incident direction.
= Directional diffuse: directional diffuse means that there is a “beam” incident
radiation source that produces diffuse transmitted and reflected radiance. This
method takes into account individual contributions - radiosities of all parts
(segments) of both slat surfaces which are visible at a certain outgoing diection. This
approach provides better angular distribtion of the diffuse radiation.
FIR
range This pulldown for the calculation methods for venetian blinds in the solar/visible range
has the following choices (Default: Directional diffuse):
= Uniform diffuse: uniform diffuse means that a uniform distribution of radiance
across all outgoing directions for a given incident direction.
= Directional diffuse: directional diffuse means that there is a “beam” incident
radiation source that produces diffuse transmitted and reflected radiance. This
method takes into account individual contributions - radiosities of all parts
(segments) of both slat surfaces which are visible at a certain outgoing diection. This
approach provides better angular distribtion of the diffuse radiation.
= IS0 15099: This model is as described in 7.3.2.7 in ISO 15099
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4.2.1. Shading Layer Library List View 4. WINDOW 6 Detailed Description

WinCOG Options

Convection Model This pulldown specifies the thermal model that will be used in the calculations for
complex glazing systems.
Default: Scalar convection.

= ISO15099: The thermal model for shading systems as described is ISO 15099.

= Glazing cavity: Models the spaces between the shade and the glass as regular
glazing cavities, and ignores the thermal conductance of the shading layer .

= Scalar convection: This is a two-state model for the convective effect of the shade
on the adjacent glazing system.

If this model is chosen, a value for “Convective Opacity” will appear on the Shading
Layer Library.

If the “Convective Opacity” is set to 0, there is no effect on convection from the
shade, i.e, air can flow freely through it (as if the shade wasn’t there). If the
“Convective Opacity” is set to 1.0, the shading system acts as a perfectly sealed
layer, so that no air can flow through the shading system. For example, for system
with a single glass layer and a shading system, if “Convective Opacity” = 1.0, the
thermal model treats this system as if it were a double layer sealed glazing system. If
the “Convective Opacity” = 0, the thermal model treats this system as if the shade
wasn'’t there for convection.

i Window Library {C:\Program Files',LBNL} WINDOWE' w6.mdb) 10l =|

File Edit Libraries Record Tools Wew Help

DEH &R (@: > M |[B- ©0: OH|%| 2N

Shading Layer Library =

1D #: I‘ID

Marne: IVenetian Ca0

i

List

Hew

Copy
_I Type: IVenetian blind, horizontal j
Delete |
. | Material: | 30103 Slat Metal C |
Matrix Cale: | “Convective
; w0 opacity” is
Convective opacity: [l P .
displayed if
‘Yenetian Blind | Thermal Model
Slat width: hED | mm = Scalc’:_lr .
l— convection” in
Spacing: 120 mm g
= spacing Preferences
Tilt: a0 degrees [
Blind thickness: 0.6 mm o
Curvature: 0.000  mm . \,_.A\“

i

. ..c-\
# of segments: 5 -

Comment

[T Brotected —

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

LBNL recommends setting the “Convective Opacity” to 0 for most shading devices.
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4.2.1. Shading Layer Library List View 4. WINDOW 6 Detailed Description

Figure 4-2. If Thermal Model = Scalar convection the “Convection opacity” input appears on the Shading Layer Library screen .

Calculation

Standard This pulldown specifies the calculation standard:
= IS0 15099
= ENG673

Default: 1SO 15099.

4.2. Shading Layer Library

Libranes
Wihdow F2
Glazing Sustem F&
Glasz F3
Gaz F4
Frame F7 A Shading Layer Library has
Diivider Fa been added, and can be
Enviranmental Condtions FB opened either from either the:

v Shading Layer <4—  Libraries menu
Shading katenal or
Toolbar button

R

v

A Shading Layer Library has been added to the WINDOW® Libraries.

Figure 4-3. The Shading Layer library has been added to the Libraries menu.

The following can be modeled using the Shading Layer Library:
® Horizontal Venetian Blinds
= Diffusing Materials
=  Woven Shades
®  Fritted Glass
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4.2.1. Shading Layer Library List View 4. WINDOW 6 Detailed Description

4.2.1. Shading Layer Library List View

The Shading Layer Library List View shows the records in the library. There are several example records in
the WINDOW 6 database (W6.mdb) that is included in the installation. These records include venetian blind
examples from ISO 15099 (“Venetian A0” to “Venetian D90” with the slat angle and slat material
incorporated into the name of the Shading Layer), as well as an example of a BSDF file, a diffusing layer being
defined for the shading layer, and a ventian blind with spectral data (the WINDAT example).

I8 W6 - Shading Layer Library {C:\Program Files,LBNL\, WINDOWG'w6.mdb) ;|g|5|
File Edit Libraries Record Tools Wiew Help
D fE=REE:qr|Boeli OHZ | %|2N
. = Shading Layer Libramy [C:4Program FilesLEM L\WINDOWESwE. mdb) =
Detailed igw |
Calc | 1D Hame Type Material Holedrea Comment
Mew
» 'E-|:| tal s 0.050
&l 2 Venetian AdS \enetian  5lat Metal & 0.050
Delete | ] Wenetian 430 enetian Slat Metal & 0.050
el 4 Venetian BO “enetian Slat Metal B 0.050
I D j 5 enetian B45 “enehian Slat Metal B 0.050
I— [ Wenetian BA0 “enetian Slat Metal B 0.050
7 “Yenetian C0 “enetian Slat Metal C 0.050
Advanced.. | & VenslianC45 Ventin  Slat Metal © 0050
E ek fiEumel q Wenetian C20 “enetian Slat Metal C 0.050
Jmpart | 10 Yenetian C90 “enetian Slat Metal C 0.050
11 Venetian DO Wenetian Slat Metal D 0.050
Export | 17 Venetian D45 Venghan  SlatMetal D 0.050
Report | 13 Yenetian D40 “enetian Slat Metal D 0.050 o
Print | 14 BSDF Example Shade ETDF BSDF Matenial: My Special material — 0.050
15 Diffuzsing Shade Diffuzing Diffuzsing shade material 0.050
16 WINDAT Shade with Spectral [ 4 epetian WINDAT Internal Light Yenetian Bir  0.0850 J
Far Help, press F1 Mode:wFrC 51 [ um [ g

Figure 4-4. The Shading Layer Library List View.

Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed View goes to the detailed view of the record, where the input values can be edited.

New Used to make a new record, based on a default record.

Copy Used to copy an existing record (including name and all associated input values) into a
new record.

Delete Used to delete the highlighted record(s).

Find Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Advanced Used to access a more advanced method of searching the list

Import Currently disabled.

Export Used to export records from the Shading Layer Library to either another WINDOW 6
database or to a comma-separated text file.

Report Used to create a report containing a summary of the records in the List View.

Print Used to print a report which contains a list of all the records in the library.
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

4.2.2. Shading Layer Library Detailed View
The Shading Layer library currently allows the definition of three types of shading devices, which can be
selected from the Type pulldown list:

B Venetian blind, horizontal

® Homogeneous diffusing shade

B Shade with BTDF data

Delete

[GEVCHEES01 01 5lat Metal &

i# W6 - Shading Layer Library (C:',Program Files'\,LBNL\WINDO - |Elli|
File Edit Libraries Record Tools Wiew Help The Types pulldown menu includes the
DS $B@a 2|8 : «ar» |8 @0: O# %[} following choices:
Shading Layer Library 74| e Venetian blind, h_orlzt_onal

List | ou e Homogeneous diffusing shade

New | - e Shade with BTDF data

= Hame: |Venetian 445 /

Copy

_ll Type: IVenetian blind. harizontal j

Save

<-\-\Ihe Material pull-down list shows all

the records in the Shade Material
Library.

Figure 4-5. The Shading Layer Library Detailed View for Horizontal Venetian Blinds.

The Shading Layer Library screen changes depending on the choice for the Type field. The values for the
upper half of the screen are as follows:

Buttons
List View Goes to the list view of the record, where are the records in the library are displayed.
New Used to make a new record, based on a default record.
Copy Used to copy an existing record (including name and all associated input values) into a
new record.
Delete Used to delete the highlighted record(s).
Save Not currently implemented. Save a record either using the Record/Save menu choice, or

clicking on List, at which point the program will ask if the record should be saved.

Shading Layer Library Input

ID The unique ID associated with each Shading Layer record.
Name The name of the Shading Layer.
Type Type of Shading Layer, from the following list:

®  Venetian blind, horiztonal: Use this for the classic horizontal slat Venetian blind.

® Homogeneous diffusing shade: Use this choice for any perfectly diffusing layer
that does not have an open weave construction

= Shade with BSDF data: Use this for any shading layer that has bi-directional
scattering distribution function (BSDF) data from either modeling (such as with a
ray tracing method) or measurments.

Material This is a pull-down list that shows the records in the Shade Material Library. The
record chosen will determine the optical and thermal properties of the material.

Depending on the Thermal Model specified in Preferences, either “Effective hole area fraction” or
“Convective opacity” will appear :
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

Effective hole
Avrea fraction

Effective
Opacity

Matrix calc

The effective hole area is a parameter which defines the openness area of a shading layer
and is used in the WINDOW 6 heat transfer algorithms (from ISO 15099) to quantify
convective heat transfer through the shading layer. Determining this parameter and
understanding its impact on shading layer heat transfer is a topic under study. Default:
At this point, a default value of 0.5 is recommended for all shading layers.

If the “Convective Opacity” is set to 0, there is no effect on convection from the shade,
i.e, air can flow freely through it (as if the shade wasn't there). If the “Convective
Opacity” is set to 1.0, the shading system acts as a perfectly sealed layer, so that no air
can flow through the shading system. For example, for system with a single glass layer
and a shading system, if “Convective Opacity” = 1.0, the thermal model treats this
system as if it were a double layer sealed glazing system. If the “Convective Opacity” =
0, the thermal model treats this system as if the shade wasn’t there for convection.

LBNL recommends setting the “Convective Opacity” to 0 for most shading devices.

This button can be used to generate a file containing the results of a matrix engine
calculation for this layer. The program will ask for a filename and location to save the
file to. The file will be a CSV (comma separated text) file that can be imported into a
spreadsheet program.

The rest of the input values in this library are dependent on the Type selected above, and are discussed
individually in the following section.
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

4.2.2.1. Venetian Blind, Horizontal

There are several examples of venetian blinds in the W6.mdb file that is included in the WINDOW 6
installation set. These examples are from ISO 15099, and include 4 different materials (see the Shade Material
Library section for a description), at several different angles. At this time, each different slat angle must be
modeled as a separate record in the Shading Layer Library. So for example, there are three entries for
venetian blinds made of Slat Material “A” (an opaque white material), one for each slat tilt of 0° (horizontal),
450, and 90° (closed).

i1 W6 - shading Layer Library (C:',Program Files',LBNL WINDOW! - |Elli|

File Edit Libraries Record Tools Wiew Help

VESd $BR S E: M [B ol O#7 %72

Shading Layer Library =

1D & |2

M ame: IVenetian 445

List

i

MHew

Copy

Type: IVenetian blind, horizontal -
Delete

I aterial: I 30107 Slat Metal &

Effective hole area fydction: I 0.050 tatrix Calc | \
dl
-

i

Save

For Venetian Blinds,

WVenetian Blind ", .
additional input about the
Slat width: [i60 mm — blind geometry is required.
Spacing: I‘I2.EI i e g
spacing
Tilt: |45 dearees . {
it L
Blind thickness: |'| 13 mm "
Curvature: ID.DDU i . .""-;_-.:.'n\'f‘
= gvab
# of zegments: |5 -
Comment
™ Fratected <
For Help, press F1 Mode: MFRC ﬁ FLI v

Figure 4-6. The ge ometry definition for a horizontal Venetian blind.

Venetian Blind Tab (for defining venetian blind geometry)

Slat width Width of the slat. Units: millimeters (SI), inches (IP).

Spacing Spacing of the slats. Units: millimeters (SI), inches (IP).

Tilt Tilt of the slat. A different record must be created in the Shading Layer Library for every
tilt that is to be modeled. Units: degrees from horizontal, can be either positive or
negative.

= 0 =slats horizontal

= 90 =slats vertical (blinds closed)

= 45 =glats tilted down at the outside, up at the inside

= -45 =slats tilted up at the outside, and down at the inside
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

Blind thickenss this thickness is calculated by the program based on the input for Slat width and Tilt.
Units: millimeters (SI), inches (IP).

Curvature The interior radius of the curvature of the venetian blind slat. Units: millimeters (SI),
inches (IP).
# of segments if the slat is curved, the program will determine that curve by dividing it into an equal

number of segments. The number of segments to determine that curve is entered here.
Comment Comment about the Shading Layer, optional input.

4.2.2.2. Homogeneous Diffusing Shade:

For shading layer of Type “Homogeneous diffusing shade”, no geometry needs to be defined. It is just
necessary to reference the appropriate material in the Shade Material library, which should represent a
perfectly Lambertian diffusing material.

i Shading Layer Library {C:Program Files',LBNL, \WINDDWGE" w6 diff o ] 54|

Flle Edit Libraries Record Tools Wew Help

IDSH =@ & EH: ey B e0: OH/[%|28

Shading Layer Library =

1D #: |15

Marme: IDiffusind shade material

|

List

MHew

Copy |

Type: IHomogeneous diffusing shade j
Delete |

Material: | 310071 Diffuzing had terial -
Save | StEnd I iffusing shade materia |

Effective hole area fraction: I 0.050

Comment

™ Fratected

=
For Help, press F1 Mode: WFRC [SI [ [um i
Figure 4-7. Homogeneous diffusing blinds do not have a geometric definition, just a reference to the Shade Material Library.

Homogeneous Diffusing Shade Input

Type Set type to Homogeneous diffusing shade

Material Set Material to a records in the Shade Material Library that is defined for a
homogeneous perfectly diffusing shade.
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

4.2.2.3. Shade with BSDF Data

WINDOW 6 can read a bi-directional scattering distribution function (BSDF) data file (generated, for
example, with a ray-tracing program) that has been put into the XML file format as defined in the Technical
Reference section of this manual.

BSDF Input

Type
Material

BSDF File

2% Shading Layer Library {C:'Program Files',LBNL'\ \WWINDOWSG" wb.mdb) o ] 21

Elle Edit Libraries Record Tools Wiew Help

IDSH| & BB E: « « » i|BH> ©0; O#|7[%| 2%

List
LI o [14
New |
MName: |BSDF Example Shade

C
il Type:  |Shade with BSDF data =l
Dielete |

=l
For Help, press F1 Mode: MFRC [SI [ [MUM 4

|»

Shading Layer Library

Material | 31001 BSDF Material: My Special mat x|

BSFD File: |.\BSDFe:¢ampIe.me Browsel
Effective hole area fraction: I 0.050

Carmment

™ Fratected

Figure 4-8. The Shading Layer Library for Shade with BSDF data.

Set type to Shade with BSDF data

At this time, WINDOW 6 is not reading the material header information in the BDSF
XML file. So the Tir, and Front and Back Emissivities for the BSDF data need to be
defined in the Shade Material Library and then that material must be referenced from
this Material pulldown. See the Shade Material Library section for an example.

The BSDF flle field will appear if Type = “Shade with BSDF data”. Use the Browse
button to specify the BSDF file, which must be in the XML format as defined in the
Technical Reference section of this manual.

At this time, the BSDF data file cannot have a complete set of spectral data. There should
be just one set of data which represents the visible band and another that represents the
near infrared (IR). See the Release Notes for more details.
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

4.2.2.4. Woven Shade

The woven shade model is based on defining the optical and geometric properties of the thread weave in a
the fabric of a woven shade.

In the Material Library, the refelctance of the thread is defined, and then in the Shading Layer Library, the
geometry of the weave is defined.

ii Shading Layer Library {C:\Program Files'LBNL WINDDW6' w6.mdb) o ] 4

File Edit Lbraries Record Tools Wew Help

NEH 4 RBEE: oy B @0 O#HZ % 2N

Shading Layer Library =

List
1D #: I‘IS

Hew

:

Mame: IWUven Shade

C |
— Type: IWoven shade j
Delete |
Save | b aterial: |31 003 Light Thread j

Effective hole area fraction: I 0.050 Matri Calc |
Cotwective opacity: I 1.000

Wiven Shade |

Thread diameter: Im i
Thread zpacing: I‘I .0 i
Shade thickness: |4.D ]

Comment

I Frotected

=
For Help, press FL Mode: MFRC (ST [ [NUM. 2
Figure 4-9. The Shading Layer Library for Woven Shade.

Woven Shade Input

Type Set type to Woven Shade

Material Select a material from the pulldown list which represents the reflectance of the thread.
This material must be defined in the Material List before it will be available in this
pulldown list.

Convective Opacity Set this value to 0.

Woven Shade Geometry

Thread diameter ~ This value is the diameter of an individual thread in the fabric of the woven shade.
Thread spacing This value is the spacing between threads in the weave of the fabric of the woven shade.

Shade thickness This value is the thickness of the fabric of the woven shade.
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4. WINDOW 6 Detailed Description

Thread

Spaces
between
threads

Woven material

Figure 4-10. Woven shade geometry definitions.

(eln!q)ln)

9mm ¢'ou:
™
Vertical
Layer Thread
Front__
Layer
Back
* Local Threads
Horizontal Section
Plane
Horizontal

z Thread

Local Thread Model in a Woven Layer
Figure 4-11. Woven shade modeling technique.

Thread spacing

Thread diameter
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

4.2.2.5. Fritted Glass
Fritted glass can be modeled by defining a fritted glass layer in the Shading Layer Library.

The properties of the fritted glass must be measured in a spectrophotometer, with 100% frit coverage on a
substrate. The substrate used to measure the frit is specified when defining the fritted glass in WINDOW in
the Shading Layer Library. The percentage of frit coverage is input, and WINDOW will calculate the optical
properties of the frit percentage specified.

i1 Shading Layer Library {C:\Program Files'LBNL WINDOWG wb6.mdb) - |EI|5|
Flle Edit Libraties Record Tools Wiew Help

DSH| 2@ SE: ar B ©0: O#7|[%|2 N
Shading Layer Library
Lizt
4| ID #: [13
Hew | :
M arne: IFntted (Glazs - B0% Coverage on Eronze
Copy
_I Type: IFritted glazs j
Delete |
o | Material; | 31004 Fiit Thickness =l
Effective hole area fraction: I 0.0s0
Fritted glazs |
Glass subshiate [103 CLEAR_E.DAT =l
Frit coverage IED.D z
Tt Th Ri Fb
—Solar
Specular 0200|0200 [0200 0200
Diffuse: jn4o0 | o400 fofod | [o.100
~Visible
Specular  [0.200  [0200 {0200 - 0.200
Diffuse: jod4o0  fodoo fodoo 0100
Carnment
™ Pratected
For Help, press FL Mode: NFRC ﬁ LM v
Figure 4-12. The Shading Layer Library for Fritted Glass.
Type Set Type to “Fritted Glass”
Material Not used by the program

Fritted Glass Input

Glass Substrate  This pulldown list shows all the records in the Glass Library. Select the glass layer that
was used as the substrate when the frit was measured. This substrate should not be
changed from the measured substrate - if it is, the calculated results from WINDOW
will not be valid.

WINDOW 6.1 / THERM 6.1 Research Version SEPTEMBER 2006 4-15
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4. WINDOW 6 Detailed Description

Frit Coverage

The percent of the substrate that is covered in the frit. The original measurement to
obtain the optical properties of the frit is based on 100% frit coverage, and with that
information, WINDOW can recalculate the optical properties of the frit at any frit

coverage specified.

Solar Specular Properties

Tf
Tb
Rf
Rb

Front transmittance.

Back transmittance.
Front reflectance

Back reflectance

Solar Diffuse Properties

Tf
Tb
Rf
Rb

Front transmittance.

Back transmittance.
Front reflectance

Back reflectance

Visible Specular Properties

Tf
Tb
Rf
Rb

Front transmittance.
Back transmittance.
Front reflectance

Back reflectance

Visible Diffuse Properties

Tf
Tb
Rf
Rb

Front transmittance.
Back transmittance.
Front reflectance

Back reflectance
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4.2.2. Shading Layer Library Detailed View 4. WINDOW 6 Detailed Description

4.2.2.6. Shade with Spectral Data for a Venetian Blind

One of the examples in the example W6.mdb file shipped with WINDOW 6, is for a shading layer that
represents a venetian blind with spectral data. The spectral data was exported from the WIS program, which
is discussed in more detail in the Shade Material Library examples.

Spectral Data Input

Type

Material

BSDF File

55 W6 - Shading Layer Library (C:Program Files',LENL WINDOWG' w6 o ] 1|

File Edit Libraries Record Tools Wiew Help

NS % RS E: « «» v |B- ® 0 OHZ

% 7K

i

it

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

Shading Layer Library =

1D & |1B

Hame: |WINDAT Shade with Spectral D ata

List

New

LCopy

Type: IVenetian blind. harizontal j
Delete

5 Material: | 21000 WANDAT Inteinal Light Yenetia ¥ |
Save

Effective hole area fraction: I 0.050 ki atrix Calc |

Yenetian Blind |

Slat width: [150 mm
Spacing W m =F
Tilt: |45— deqrees _S.DQ_CI.TQ
Blind thickness: W mm "
Curvature: W mm _- \,h._\\'f‘
# of zegments: |5— -

Comment

™ Fratected

Figure 4-13. The Shading Layer Library for Shade with BSDF data.

Set type to Venetian blind, horizontal, because the spectral data in the shade material is
from measurements of a venetian blind.

In this example, the Material field references the record in the Shade Material Library
that contains the spectral data for the venetian blind. (See the Shade Material Library
example later in this section for more details about this example material).

The BSDF flle field will appear if Type = “Shade with BSDF data”. Use the Browse
button to specify the BSDF file, which must be in the XML format as defined in the
Technical Reference section of this manual.

At this time, the BSDF data file cannot have a complete set of spectral data. There should
be just one set of data which represents the visible band and another that represents the
near infrared (IR). See the Release Notes for more details.

Venetian Blind Tab (for defining venetian blind geometry)

Slat width

Width of the slat. Units: millimeters (SI), inches (IP).
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Spacing

Tilt

Blind thickenss
Curvature

# of segments

Comment

Spacing of the slats. Units: millimeters (SI), inches (IP).

Tilt of the slat. A different record must be created in the Shading Layer Library for every
tilt that is to be modeled. This will probably be streamlined in future versions of the
program. Units: degrees from horizontal.

this thickness is calculated by the program based on the input for Slat width and Tilt.
Units: millimeters (SI), inches (IP).

The interior radius of the curvature of the venetian blind slat. Units: millimeters (SI),
inches (IP).

if the slat is curved, the program will determine that curve by dividing it into an equal
number of segments. The number of segments to determine that curve is entered here.
Comment about the Shading Layer, optional input.
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4.3.1. Shade Material Library List View

4. WINDOW 6 Detailed Description

4.3. Shade Material Library

The Shade Material Library is where the optical and thermal properties are defined for shading device
materials, which are then referenced from the Shading Layer Library.

|Libraries Becord Tools Wiew |

Wfindow F2
Glazing System F5
Glazz F3
Gas F4
Frame F?
Divider F8

Environmental Conditions  FB
Shading Layer

Shading M aterial

/

A Shade Material Library has
been added, and can be
opened from the Libraries
menu. There is currently not a
Toolbar button for this library

Figure 4-14. The Shade Material Library has been added.

4.3.1. Shade Material Library List View

The Shade Material Library List View shows the records in the library.

& W6 - shade Material Library (C:%Program Files',L BNL\ WINDOWE' w6.mdb) o m] 3]
File Edit Libraries Record Tools Yiew Help
DeWHitERaEE: « «» v(Bael; O#7Z %2\
= = Shade Material Library [C:%Program FileshLBMNLWINDOWEE. mdb] =1
Detailed Yiew
Ll 1D Mame ProductM ame Manufacturer Souce Mode Calar

Copy

Delete

r— Find
D

4

Advanced...

(]

el

7 records found.
Imnpaort
Expart

Report

dddd

Frint

20102 Slat Metal B
20103 Slat Metal C
0104 Slat Metal D

4]

31000 WINDAT Intemal Light Yenetian Blind-Optics5. kst
21001 BSDF Material: My 5 pecial material
21002 Diffuging shade material

Opagque paztel colored slat material
Opaque light-dark colored slat matenal 150 15099
Tranzglucent white colored slat material | 150 15093
WIMDAT Spectral Data
LEMNL
LEMNL

Opaque light-colored slat material
Example

Example

150 15033

User
User
Uszer
IGDE User vUser

Uszer

4

For Help, press F1

[
Mode: WFRE [SL[ wom [ 4

Example Records

Figure 4-15. The Shade Material Layer Library List View.

There are several example records in the W6.mdb file that is part of the WINDOW 6 installation, which are:

colored metal slat material for a venetian blind.

colored metal slat material for a venetian blind.

Slat Metal A: A material from the ISO 15099 examples that represents the slats of an opaque white-

Slat Metal B: A material from the ISO 15099 examples that represents the slats of an opaque pastel-

®  Slat Metal C: A material from the ISO 15099 examples that represents the slats of a ventian blind
material that are light on one side and dark on the other.

white-colored metal slat material for a venetian blind.

Slat Metal D: A material from the ISO 15099 examples that represents the slats of a translucent
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4.3.1. Shade Material Library List View 4. WINDOW 6 Detailed Description

®  WINDAT Internal Light Venetian Blind: A spectral data file of a light venetian blind exported from
the WINDAT program, imported as a text file into Optics5, saved into an Optics5 User Database, and
then imported into the Shade Material Library.

®  BSDF Material:

" Diffusing Shade Material: An example of a diffusing shade material that does not have spectral
data, only averaged optical properties data.

Thread Material: In order to define the thread material for a woven shade, input the properties of

the thread into the Material Library. The Thickness input on this screen is not used as the thread
thickness - this value is defined in the Shading Layer Library.

Buttons

The buttons on the left hand side of the List View have the following functions:

Detailed View
New

Copy

Delete
Find

Advanced
Import
Export

Report
Print

Column Headings

goes to the detailed view of the record, where the input values can be edited.
Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the highlighted record(s).

Used to find a record based on the field selected from the pulldown list, and a value
typed into the input box.

Used to access a more advanced method of searching the list

Use to import spectral data for the material if it is available. The data must have been
imported into the Optics5 program as a text file, saved into the Optics5 user database,
and then imported using the choice of “Optics User Database” on the import dialog box.

Used to export records to either another WINDOW 6 database or to a comma-separated
text file.

Used to create a report containing a summary of the records in the List View.

Used to print a report which contains a list of all the records in the library.

See the description in the Shade Material Library Detailed View section for definitions for most of the
column headings. Listed here are columns not included in that description.

Source

Mode

Source of the optical data. Current options are:

= Optics: Indicates that the data was imported from the Optics5 database. These
records will have the spectral data information from the Optics5 database.

= User: Indicates that the data was created when the user copyied an existing record
into a new record. User defined records will not have associated spectral data
values.

An identifier to determine if the layer is approved by NFRC. Only records with “#” in
this field can be used for NFRC simulations. This field is currently not relevant, but may
be used in the future if complex glazings are approved for use with NFRC certified
simulations.

4-20

SEPTEMBER 2006 WINDOW 6.1 / THERM 6.1 Research Version



4.3.2. Shade Material Library Detailed View 4. WINDOW 6 Detailed Description

4.3.2. Shade Material Library Detailed View

The Shade Material Library Detailed View is where the thermal and optical detailed properties for a
material can be entered.

i W6 - Shade Material Library {C:\Program Files\LBNL\WINDDWG", -Of x|

Flle Edit Libraties Record Tools Wiew Help

NS $ 2@ S HEH: « «» (B ©0: O 7| % 2N

Shade katerial —

[[n:3 |3D1D1 Thickness:l 0.024 inches
Optics 5 |

Mamne: |Slat hetal &
Mew | .

Praduct |Elpaque white colored slat mater

ﬂl Manufacturer: IISD 15093
Lelete | —Solar
Trans [Tzoll | 0.000

Save |

Reflect., Frant (Rzall] | 0700
Reflect., Back [Rsol2);| 0700

—Wisible

Tranz [T wig]: I 0.0a0
Reflect.. Front [Rvis1): I 0700
Reflect., Back [Rviz2): I 0,700

~ IR

Tranz (Tir): I 0.000
Emiz.. Front [Emis1)| 0,900
Emis.. Back [Emis2]| 0900

Conductivity: | 32 448 Bry/h-ft-F

Calar: l:l

Camment:

" Brctected

[
For Help, press F1 Mode: NFRC [P [ [MUM 5
Figure 4-16. The Shade Material Layer Library Detailed View.

The properties of the slat or other shade material are defined in detail in this library, based on
spectrophotometric measurements. If spectral data was imported into this library for a material, the values in
the Shade Material Detailed View are spectrally averaged properties calculated by the program, in the same
manner as for glass layers with spectral data.

NOTE: If there is not spectral data for the shade material, WINDOW 6 cannot calculate the UV results
(displayed in the Glazing System Library Optical Data tab, UV section), such as Tdw-K, Tdw-ISO, Tuv.

Shade Material Input

The optical properties defined for each Shade Material entry are listed below:

ID The unique ID associated with this record. For records whose Source is “IGDB User”,
this ID is assigned in the Optics5 User Database. For records whose Source is “User”,
this ID is assigned automatically by WINDOW but can be overwritten by the user as
long as it is unique.

Thickness The thickness of the Shade Material. Units: mm (SI); inches (IP).

Name The name of the shade material. If the record was imported from the Optics5 User
Database, this name will automatically come from that database.
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4.3.2. Shade Material Library Detailed View 4. WINDOW 6 Detailed Description

Product A text field that can be used to specify the product name. If the record was imported
from the Optics5 User Database, this name will automatically come from that database.
Manufacturer The name of the shade material manufacturer. If the record was imported from the
Optics5 User Database, this name will automatically come from that database.
Solar

Trans (Tsol)

Reflect., Front
(Rsol1)
Reflect., Back
(Rsol2)

Visible

Trans (Tovis)
Reflect., Front
(Rois1)
Reflect., Back
(Rvis2)

Trans (Tir)

Emis., Front
emis]

Emis., Back
emis2

Conductivity
Color
Diffusing

Comment

Solar transmittance of the shade material.
Solar reflectance of the shade material, exterior-facing side.

Solar reflectance of the shade material, interior-facing side.

Visible transmittance of the shade material.
Visible reflectance of the shade material, exterior-facing side.

Visible reflectance of the shade material, interior-facing side.

Thermal infrared (longwave) transmittance of the shade material.
Infrared (longwave) emittance of the shade material, exterior-facing side

Infrared (longwave) emittance of the shade material, interior-facing side
Conductance of shade material. Units: W/m-K (SI); Btu/h-ft-°F (IP)

A graphic representation of the color of the shade material.

All entries in the Shade Material Library are considered to be IR diffusing layers.
Text box for entry of comments.
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4.3.2. Shade Material Library Detailed View 4. WINDOW 6 Detailed Description

Spectral Data for Shade Materials

If spectral data is available for Shade Materials (as in the WINDAT example below), it must be imported into
the Optics5 program, saved into an Optics5 User Database. Once in an Optics5 User Database, it can imported
into the Shade Material Library, as discussed below.

Steps for importing spectral data from an Optics5 User Database:

®  From the List View of the Shade Material Library, click on the Import button.

" In the Import dialog box, set Format to “IGDB or Optics User Database” and click OK. (The Optics
User Database that the program will open is set in the File / Preferences menu, Optical Data tab).

]

A dialog box showing the records in the Optics User Database will display. Select the desired records
and click the Select button.

®  The selected records will be added to the Shade Material Library.

i Shade Material Library (C:'Program Files',LBNL', WINDDW6'w6.mdb}) =10 x|

File Edit Libraries Record Tools Wiew Help

DeWd +B2R|E][E: ««r v Bael; O 7|%| 2N

= = Shade Material Library [C:%Program Filesh LBMN L'w/ND O Ehawb. rmdb)]
Detailed Yiew |

|»

Lale | D Mame Producti ame Manufacturer Source Muodg
New |
— m TS T TTE——— rnateri-l T T — w
_l 002 Slat Metal B Opague pastel colored slat material 150 15033 User
Delete | | 003 Slat Metal C Opague light-dark. colored slat material 150 15035 Usger
e - 0104 Slat Metal D Translucent white colored slat material 150 150395 Usger
1] - 31000 WINDAT Internal Light Wenetian Blind-Optics5.tat | Opaque light-colored slat material WINDAT Spectral Data  IGDE User vUser
l— - 31001 BSDF Material My Special material Example LEML
| 002 Diffusing shade material Example LBMNL Usger
Advanced... | —

7 records found.

Import

) Ezport | \

Erint | I » J
Format IGDB ar O At e L ol 1

For Help, press F1

Awoid creating duplicate records in export database by searching
o RS
far identical recards

Ok Cancel |
S M C:.Program Files'LBNL\LBNL Shared'UserGlazing.mdb x|
P Select | Cancel | Select Alll Clear selectionl Find I IID j 8 records fou

-

MFRC_ID FileMame ProductM ame —

0000 Clear Float Glass 1.vto
20200 SBEO Clear-8 PPG Salarban B0 ot Srm Clear

0200 SBRM<L_Starphire BMWS Salarban 70

an blind-0

Figure 4-17. Importing spectral data into the Shade Material Library.
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4.3.2. Shade Material Library Detailed View 4. WINDOW 6 Detailed Description

In the Detailed View, the optical properties displayed are spectrally averaged values calculated from the
spectral data.

i W6 - Shade Material Library (C:\Program Files',LBNL\ W INDOWG' w6.mc =[O x|
Elle Edit Libraries Record Tools Wiew Help

NS $R@ &S EH: « «» B ©0: O#H7|%|TN

ol

7 Shade katerial —
- 1D 4: |31 oo Thickne&s:l 0.053 inches
Optics 5 | . -
Hame: IWINDAT Internal Light Yenetian
il
—_EWI Praduct |Elpaque light-colored slat materi
ﬂl Marufacturer: |W|NDAT Spectral Data
Lelete —Solar
_I Tranz [T zol]: I 0.000
Save
;I Reflect., Front [Rsall): I 0544

Reflect., Back [FIsoI2]:| 0544
 Wizible
Trans [Twis]: I 0000

Reflect., Frant [Rvig1): | 0469
Reflect., Back [Rvis2), | 0463

~ IR
Tranz [Tir): I 0.000
Emiz., Front [E iz ]I 0.900
Emiz.. Back [Emiz2]| 0900

Conductivity: | 92,445 Bryh-ft-F

Colar: |:|

Camment:

[~ Bratected

[Ld]
Far Help, press F1 Mode: NFRC [IF [ UM 4

Figure 4-18. The Detailed View of the Shade Material Library displays the average values for optical properties calculated from the
imported spectral data..
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4.3.2. Shade Material Library Detailed View

4. WINDOW 6 Detailed Description

BSDF Data for Shade Materials
BSDF data is referenced from the Shading Layer Library, but at this time, a record corresponding to that

BSDF data also needs to be made in the Shade Material Library. This is needed in order to define values for

Tir and Front and Back emissivities, because WINDOW 6 is not reading that part of the XML file header.

BSDF data can be generated using a ray tracing program, a modeling program, or measurements.

In the example W6.mdb file that is included in the WINDOW 6 installation, there is an example BSDF file that
is referenced from the Shade Layer Library (see that section of this manual for more details) and also an entry
for that same BSDF file in the Shade Material Library, as shown below.

Only the IR (infrared) properties need to be entered into this record.

&1 W6 - Shade Material Library {C:'Program Files',LBNL, WINDOWGS' w6
Elle Edit Libraties Record Tools Wiew Help

D EH 4B & BE(: « «» 0B

em: O# 7 % TN

Optics 5
Hew
Copy

LDelete

Save

| o5 |
;I
_ oo |
ek |
e |

Shade Material

[[0:3 |31 oo Thickness:l 0197 inches
M ame; IBSDF Matenal: My Special mate
Product IExampIe

Marufacturer: ILBNL

— Solar

Tranz [T zal]: I
Reflect.. Front [Rsall): I
Reflect.. Back [Hsol2]:|

—Wisible

Trang [T viz): I
Fieflect., Frant [Ruwis1]: I
Reflect.. Back [Rviz2]: I

~ IR
Trat (Tir): I 0.500
Ermis.. Front [Ermis ]I 0.300

For Help, press Fl1

Emis.. Back [Emis2]| 0.900
Conductivity: | 0578 Bry/h-rtF

Calar: :l

Camment;
Jsed with BSDF Shade Laver #14

" Brctected

I
Mode: NFRC [P [ IN0M [ 4

Figure 4-19. The Shade Material Layer Library Detailed View of a record that is used with a BDSF file referenced in the Shade Layer

Library.
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4.3.2. Shade Material Library Detailed View 4. WINDOW 6 Detailed Description

Diffusing Shade Materials

This material is defined for Lambertian perfectly diffusing materials referenced din the Shade Layer Library.
The W6.mdb included in the WINDOWG6 installation includes an example of this type of data, as shown
below.

55 W6 - Shade Material Library {C:',Program Files'LBNL' \WINDOWG ' w6y o ] 1|

Elle Edit Libraties Record Tools Wiew Help

NS $4BR S BE: K« »0 B ©0: O# 7 [% 28

Shade Material =
[[0:3 |31 ooz Thickness:l 0,073 inches
Optics 5 | — -
M ame; Ilefusmg shade matenal
M
=0 Product IExampIe

Lopy Marufacturer: ILBNL

LDelete —Salar

Tranz [T zal]: I 0.500
Save
— Reflect.. Front [Rsall): I 0.300
Reflect.. Back [Hsol2]:| 0,300

—Wisible

iy

Tranz [Twigl | 0400

Fieflect., Frant [Ruwis1]: I 0200
Reflect.. Back [Rviz2]: I 0.200

~ IR
Trans (Tirl I 0.000
Ermis.. Front [Ermis ]I 0.840
Emis.. Back [Emis2]| 0.240

Conductivity:| 0520 Bry/m-rtF

Calor: :l
Comment;
" Frotected j
For Help, press FL Mode: NFRC [TP [ [MUM &
Figure 4-20. The Shade Material Layer Library Detailed View of a record that is defined for a diffusing layer in the Shade Layer
Library.
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4.3.2. Shade Material Library Detailed View

4. WINDOW 6 Detailed Description

Woven Shade Material

The Material Library is used to define the thread properties for a woven shade material. All the values should
be defined. However, the Thickness input in this screen is not used for either the thread diamter or the shade

thickness - these are both defined in the Shading Layer Library. If a Thickness value is entered in the
Material Library for a material used in a woven shade, that thickness is ignored by the program.

&% Shade Material Library (C:'\Program Files, L BNL WINDOWG' w6.mdb)

Eile Edit Libraries Record Tools Wiew Help

=10l x|

D% BR(EE:dqr 1|8

eN;: O# 7 % 2N

DOptics 5

_Gpes5 |

Hew

Lo |
ekt |
o |

Copy
Delete

Save

For Help, press F1

Shade Material

ID #: |3'I 003 Thickness:l 06 mm
Mame: ILight Thread

Product ILight Thread

I anufacturer: I

— Solar
Trans [Tzoll: | 0.000

Reflect.. Front [FRsol1]: I 0.700
Reflect., Back [HSDIE]:I 0.700

— Yisible
Tranz T wis): I 0.000
Reflect.. Front [Rvis1]: I 0.700
Reflect., Back [Hvis2]:| 0.700

~ IR
Trang [Tir): I 0.000
Emiiz.. Frant [Ernis1]| 0.900
Emiz., Back [Emis2]| 0.500

Conductivity: | 0127wt 2m-K

Color: |:|

Comment:

I Frotected

Mode: NFRC [T [ [MUM 4

Figure 4-21. The Shade Material Layer Library Detailed View of a record that is defined for a woven shade in the Shade Layer Library.
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4.3.2. Shade Material Library Detailed View 4. WINDOW 6 Detailed Description

4.4. Glass Library

The Glass Library now allows diffusing layers to be defined, by checking the Diffusing box in the detailed
view. Defining a perfectly diffusing glass layer differs from defining a perfectly diffusing Shade Material in
that the diffusing glass layer will be treated thermally as a piece of glass, as part of an IG, or with single
glazing.

i Glass Library {C:\Program Files'LBNL, WINDOWGE'w6.mdb) - |EI|5|

File Edit Libraries Record Tools Wiew Help

DSl s =R(S[E: « «»v|[Blae i O# 7 |%|F N

== | | |99z SOLSREZLOF Siolar E| Filkington Morth IGDE «11.4 - # 3175 0477 0075 0122 059 0.075 0100 0.000 0840 07 | ]
Delete | | 9933 SOLARE4.LOF Solar E| Pilkington Morth IGDE +11.4  # 3912 0475 0076 0121 0611 0074 0101 0.000 0840 0.1%
Frd— || a3z SOLARESLOF Salar E| Filkingtan Marth IGDE +11.4 & 4B33 0471 0077 0119 OR1Z 0077 0107 0000 0840 01
o ||| |ss:s soLeresior SolarEl Filkington North IGDE w11.4  # 5664 0456 0.074 0113 0E07 0074 0097 0.000 0840 0.1
l— | 9936 Activa lof Activl on Clear Pilkington Morth IGDE +11.4  # 2235 0818 0123 0119 0842 0143 0147 0.000 0833 0.8
| 9937 Activdlof Activ] on Clear Filkington Marth IGDE +11.4 & 2997 0800 0122 0117 0838 0149 0146 0000 0833 0.8
Ad_l""‘”md | a33 Activaiof #ictivl on Clear Pilkington North IGDE v11.4 i 3175 0797 0126 0121 083 054 0152 0.000 0833 0.8
1756 records found | 9939 Activd.lof Actidd an Clear Filkington Morth IGDE +11.4 # 3912 0786 0120 0115 0835 0148 0146 0.000 0833 0.8
: 9940 Activilof Activ] on Clear Filkington Marth IGDE +11.4 & 4F93 0769 0118 0112 0835 0145 0143 0000 02833 0.8
9947 ActivE.lof Activl on Clear Filkington Morth IGDE +11.4  # 5E39 0747 0120 0012 0825 0151 07147 0.000 0833 0.8
_IE”’”” | 9389 ArcticBlustm LOF Arctic Blusl Pilkington Morth 1GDE w139 B 5318 0328 0.043 0.049 0526 0.057 0057 0.000 0.840 0.8
Beport | | 9990 Secldlam.lof Solar EJ laminate Filkington Marth IGDBE +121 & 0121
Brint | :m f ; Generic - =
™ MFRC only <

I
Far Help, press F1 Mode: WFRC (ST | WUM v

Figure 4-22. Glass Library allows diffusing layers.

if Glass Library {C:\Program Files',LBNL) WINDOWG' wb.mdb) - |EI|5|
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Delete — Solar
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— Reflect.. Front [Rsoll): I 0.300
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—Yisible
Trang [Tvis]: I 0.400
Reflect.. Frant (Rwis1]: | 0.200
Reflect., Back [Rwis2] | 0.200

~ IR
Trans (Tir): I 0.000

Emiz.. Front [Emis1)| 0.840

Emis.. Back [Emis2) I 0.840

Conductivity: | - 0.900 4 -k The Glass Library
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Figure 4-23. Glass Library Detailed View for Diffusing Layers.
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4.5.1. Glazing System Library List View

4. WINDOW 6 Detailed Description

4.5. Glazing System Library

The Glazing System Library is where the shading systems are added to the glazing system. There are three
example glazing systems with venetian blinds (interior, integral to the IG, and exterior) all at 45°, as well as a
glazing system examples for BSDF files and diffusing layers.

45.1. Glazing System Library List View
The Glazing System Library List View shows the records in the library.

i Glazing System Library (C:\Program Files',LBNL'\\WINDDWE', w6-AllShadeExamples.mdb) =1olx|
File Edit Libraties Record Tools Yiew Help
CeEls=RSz: KqrBaeph O#7%[(%|28
Tietaled Visw | FilesA\LBMLYWINDOWE wE-AIIS hadeE xamples. mdb) ;I
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= :W - e . — ; . i -
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[0 || | 5 TipleClear 3 % g0 NPRCT002001 o6 1675 0307 OF17 0709 0703 466 OBON
l— | & 3mm Low-e air 2 # 90 NFRC100-2001 0.030 1.000 0.314 0800 057 0721 1174 0.549
| 7 3mm Clear 2 # 90 NFRC100-2001 0.029 1.027 0.3 0ESE 0788 0741 161.8 0.E35
_pavareed. | |17 conpieesys 2 % @ NPRCIO0Z00T Q23 1021 0341 0686 0783 0741 1618 06%
15 ek () [ g Sample GlzSys - Interior Yenetian &, 45 degrees 3 # gy NFRC100-2001 (055 1.966 0.301 0376 0432 0224 901 -1.000
Import | [ | 10 SampleGizSys - Integral Yenstian &, 45 degrees 3 # 90 WFRC100-2001 0053 1.021 0490 0292 033 0210 T4 -1.000
11 Sample GlzSys - Exterior Yenetian A, 45 degrees 3 # gy WFRC 100-2001 0.049 1.966 0.263 0195 0225 0193 485 -1.000 1
_IEEW" | 12 Sample GleSys - WINDAT Vensfian Spectial Data| 3 # 90 NFRC100-20001 (05 1.966 0282 0140 0180 0112 30O -1.000
Beport | | 13 Sample GlzSys - BSDF Data 3 # 90 WFRC100-2000  po3s 1.717 0.235 0357 0411 0350 856 -1.000
Print | : 14 Sample GlzSys - Diffusing Shade 3 # 90 NFRC100-2001 0.038 1.336 0.295 0314 0361 0.279 BT -1.000
| 15 Clear - Difusing Glass Layer 2 90 NFRC100-2001  0o25 0476 0857 0413 0481 0348 1043 -1.000

For Help, press F1

<
ModesWERC [P [ oM [ 4

Figure 4-24. The Glazing System Layer Library List View.

The buttons on the left hand side of the List View have the following functions:

Detailed View
ew

Copy

Z

Delete
Find

Advanced
Import
Export

Goes to the detailed view of the record, where the input values can be edited.

Used to make a new record, based on a default record.

Used to copy an existing record (including name and all associated input values) into a
new record.

Used to delete the highlighted record(s).

Used to find a record based on the field selected from the pulldown list, and a value

typed into the input box.

Used to access a more advanced method of searching the list

Used to import Glazing System Library records from another WINDOW 6 database.

Used to export Glazing System records to either another WINDOW 6 database, a comma
separated “CSV” file, or a WINDOW 4.1 file. (Keep in mind that WINDOW 4.1 will not
be able to interpret a file with a glazing system that has a shading device).

Used to create a report containing a summary of the records in the List View or in the
Detailed View.

Used to print a report which contains a list of all the records in the library.
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4.5.2. Glazing System Library Detailed View

4. WINDOW 6 Detailed Description

4.5.2. Glazing System Library Detailed View

The Glazing System now allows two different types of layers, which
to the left of the layer definition:

®  Glass: when this option is selected, the double arrows to the

the Glass Library, where a glass layer can be selected.

are accessed using the pulldown arrow

right of the label will open a view into

Shading: when this option is selected, the double arrows to the right of the label will open a view

into the Shading Layer Library, where a shade layer can be selected.

i Glazing System Library (C:Program Files'LBNL WINDOWE', w6.mdb)
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Shading Layer Library
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E

Cancel | Findl IID j 16 recards found.
[ Mame Type | Material |Holetrea Comment
1
2 Wenetian 445 Venetian SlatMeta 0050
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Figure 4-25. Specify the shading layer in the glazing system
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

4.5.2.1.Glazing System with Venetian Blind Shading System

Glazing systems can have shading systems in three positions with respect to the glass layers:
= Interior shading system: this is a shading system that is on the interior or “room” side of the glazing
system
= Integral shading system: this is a shading layer that is between the glass layers in a glazing system,
i.e., inside the IG
=  Exterior shading system: this is a shading layer that is on the “exterior” side of the glazing system.

The following is a discussion of modeling venetian blinds in these three positions.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

Interior Venetian Blind

An interior venetian blind is defined as being on the “room” or warm side of the glazing system. For this type
of venetian blind, the following must be defined:

®  Slat Material Properties: defined in the Shade Material Library
® Slat geometry: defined in the Shading Layer Library

®  Slat relationship to glazing system: defined in the Glazing System Library. Input required is:
= Distance from the interior glass layer to the venetian blind (Gap 2 in the diagram below)
= Distance from the frame to the top (Dtop), bottom (Dbot), left (Dleft) and right (Dright) of the
venetian blind. These distances are NOT used to place the shading device in the THERM file.

i Window Library {C:\Program Files\LBNL, WINDOWG',w6.mdb) =10l x|
File Edit Libraries Record Tools Yew Help

DSH 4 B@5 8 : K4 M@ e OF %% 78

— Glazing Syztem Librar =
Lt ¢ Venetian blind (Layer
Calc (F9) o#[3 Name: |Sample Glzs ps - Interior Venetian 4, 45 de ; f 3) is on the “room” or
HNew # Layers: IB—ﬂ Tilk I_SD * 1G Haightlﬁ mm ' % warm Side Of the
Copy E”‘g’;’:&mjlm[ IG Width] 1000 mm : % glazing system.
Delete Comment: I / &
Save Overal thickness'lw i ode: IL‘;—

Aepart | [ [ o] Name [Mode] Thick [Fig 5l [ Asclt | Asole? Tuis [ Fvist [ Avis2 | To [ E1 | E2 [ Cond | Dtop (mm) | Dbat (mm) | Dright {mm]| Dieft (mm) | —

-] Glass1 v 9303 CLEARSLOF # Ol o736 0074 0888 0082 0082 0000 0840 0840 1.000
Gapl »b 1 Air 165 [] ent..
*|  Glass2 e 9923 LOWEBLOF # 0676 0117 07105 0825 0115 0103 0000 07158 0840 1000
Gap2 v 1 Ai 127 OO0 EE]
%/Ehadei} M2 Yenstian A4S 13 O 0000 0800 0.500 160000 0.0
| =

Far Help, press F1 Mode: NFRC ﬁ UM | &
T

Gap 2 represents the distance _ | _ _
from the interior glass layer (Layer Dtop, Dbot, Dright, Dleft define the venetian

2) to the ventian blind (Layer 3). blind relative to the glazing area for interior
and exterior venetian blinds.

oo on

Figure 4-26. Define a glazing system with an interior venetian blind.

Dleft — distance from the left side of the shading Dright — distance from the right side of the shading
device to the left glass/frame intersection device to the right glass/frame intersection

Lk Dtop — distance from the
top of the shading device
to the top glass/frame
intersection

Frame

Glazing system

Shading system

Dbot — distance from the bottom
of the shading device to the
. <€ pottom glass/frame intersection

Figure 4-27. Define a Dtop, Dbot, Dleft and Dright for an interior venetian blind.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

Integral Venetian Blind

An integral venetian blind is defined as being between two glass layers in a glazing system. For this type of
venetian blind, the following must be defined:

® Slat Material Properties: defined in the Shade Material Library

® Slat geometry: defined in the Shading Layer Library
=  Slat relationship to glazing system: defined in the Glazing System Library. Input required is:
= Distance from the venetian blind to the interior surfaces of the enclosing glass layers
= Distance from the spacer to the top (Dtop), bottom (Dbot), left (Dleft) and right (Dright) of the
venetian blind. These distanices ARE used to place the shading device in the THERM file.

i1 Window Library {C:\Program Files'LBNL\ WINDOW6' w6.mdb) =10 x|
File Edit Libraries Record Tools Wiew Help

D s BB|SE: <y n B o[n: O# 7 (%78

— Glazing System Library

_te | 'I Venetian blind (Layer 2)
7
a
3

Cals [F3) D 4 [10 Name: [Sample GizSys - Integral Venetian &, 45 d is between glass |ayers,
New # Layers: [3 i’ I |G Height| 1000 mm or “integral” with the
Copy En\gon:g'"?;:;IINFHC1DD-2DD1 ~| 15 Widt| 1000 mm glazing system.

Delete Camment: |
Save Owerall thickness: |25 544 mm Mode: Iﬂ

Report | [ o] Name lwede ThisKFipl ool | Rsoll | Rsol2 | Tuis [Fwist [ Rvis2| Tir | E1 [ E2 | Cond [Dtop {mm] Dbot [mm]Dright (] Diet ]
=] Glass1 e 9803 CLEERSLOF 4 7% 0074 0074 0898 0082 0082 0000 D840 0.840 1000
Gap1 » 1 Air /2.5 Oja 4
=] /Tshade2 »r 2 Venetian Ads 13 O 0.000 0300 0900 160.000 3.0 7.0 w10
Gap2 »b 1 A 26 OO o A 4
;J/Glassa Y9323 LOWE_SLOF # 47 [J|os% 0117 0105 0826 0115 0109 0000 0158 0.840 1000 -
For Help, press F1 WEI_WI__ v
7

Gaps 1 and 2 define the distance of the venetian blind from the

. ; . Dtop, Dbot, Dright, Dleft define the venetian blind
interior surfaces of the enclosing glass layers.

relative to the spacer line for integral venetian blinds.
Figure 4-28. Define a glazing system with an integral venetian blind

Dleft — distance from the left side of the shading Dright — distance from the right side of the shading
device to the left spacer line device to the right spacer line

L Dtop — distance from the
top of the shading device
to the top spacer line

Spacer line

Glazing system

Shading system

Dbot — distance from the bottom
of the shading device to the
L <4 pottom spacer line

Figure 4-29. Define a glazing system with an integral venetian blind.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

Exterior Venetian Blind

An exterior venetian blind is defined as being on the “exterior” or cold side of the glazing system. For this
type of venetian blind, the following must be defined:

®  Slat Material Properties: defined in the Shade Material Library

® Slat geometry: defined in the Shading Layer Library

Slat relationship to glazing system: defined in the Glazing System Library. Input required is:

= Distance from the exterior glass layer to the venetian blind (Gap 1 in the diagram below)

= Distance from the frame to the top (Dtop), bottom (Dbot), left (Dleft) and right (Dright) of the
venetian blind. These distances are NOT used to place the shading device in the THERM file.

B Glazing System Library {C:\Program Files',LBNL\\WINDOW6"w6.mdb) i || ﬂ

File Edit Libraries Record Tools Yiew Help

DS i BRE H: 4 M|B en; O#7|%|28

i~ Glazing System Librar

|»

Li . . .
N L Venetian blind (Layer 1) is on
Calc (F3) D ﬂ:l” ) Mame: ISampIE GlzSys - Exterior Yenetian 4, 45 d ’/ the uexterioru or CO|d Slde Of
New # Layers: |3 zl TiItI i 1G Heightl 1000 mm / the glazing System
G Ervronmiental[yy £ 100.2001 -] 6wk S \
Delete Comment: |
T Save I Overall thickness: |43.937 mm/Mﬂﬂfl?
Repat | (J #T  Mame |Modd] Thick [Flig| Tsol | Rsoll | Rsol2 | Tuis | Rviel [ Rvis2| Ti | E1 | E2 [ Cond | Dtop fmm) | Dbot fmm) | Dricht (mm| Dieft (mm) | —
*|  shadei»y 3 wemElansds RERE] 0000 0,900 0,900 160.000 0.0 6.0 00 0o
Gap1 v~ 1 Ai 127 OO
- Glass 2 b 9903 CLEARGLOF # 47 [J|o7es 0074 0074 0833 0082 0082 0000 D840 0840 1.000
Gap2 M 1 Air 165 OO
- Glass 3 #» 9923 LOW-E_SLOF # 47 [J|oere 0117 0105 082 0115 0109 0000 0758 0840 1.000
| | » =
For Help, press M:NFRC E,_WI_ &
Gap 1 represents the distance Dtop, Dbot, Dright, Dleft define the venetian
from the interior glass layer (Layer blind relative to the glazing area for interior
2) to the ventian blind (Layer 3). and exterior venetian blinds.

Figure 4-30. Define a glazing system with an exterior venetian blind

Dleft — distance from the left side of the shading Dright — distance from the right side of the shading
device to the left glass/frame intersection device to the right glass/frame intersection

L Dtop — distance from the
top of the shading device
to the top glass/frame
intersection

Frame

Glazing system

Thread

Dbot — distance from the bottom
of the shading device to the
. € bottom glass/frame intersection

Figure 4-31. Define a Dtop, Dbot, Dleft and Dright defined for an exterior venetian blind.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

45.2.2. Glazing System with Shading Layer that has Spectral Data for Shade Material (WINDAT
Example)

If spectral data has been imported into the Shade Material Library and used in the Shading Layer Library,
that shading layer can be used in a glazing system, and the spectral data will be included in the calculation.
The example below shows the glazing system from the sample database (W6.mdb) which has a Shading
Layer with spectral data defined as an exterior shading device (Layer 1). (However, this shading device could
be used in any layer in the glazing system). Dtop, Dbot, Dright and Dleft are defined in the normal manner.

i Glazing System Library (C:\Program Files',LBNL\ WINDOWG' w6.mdb) - |EI|1|
File Edit Libraries Record Tools WYiew Help
DS M|t R@[ZE: 4|0 ®n; O#Z[% 28
— Glazing System Library B
List
Calc (F3] D #: |12 Mame: |Sample Glz5ys - WINDAT Venetian Spect 7
New ﬂLayers:IS ﬂ T‘“I il G Height:l 1000 mm /
Environmental = [ 75
Copy Emdhiam]chmﬂ-zﬂm IG Width] 1000 mm ; , ,
Delete Comment: |
Overal lhlckness'lﬂlﬂ 937 mm Mode: |2
Bepot | [ o] Name [Made] Thick [Fig| Tsol [ Rsolt [ Rsol2 [ Tvis | Fuist [Rvis2| Ti | E1 | E2 [ Cond | Diop (mm) [ Dbot fmm) | Diight (mm) | Dieft frm) | —
j Shade1 b+ 16 WINDAT Shade with Sp 1.3 O 0000 0800 0800 180,000 0.0 ED oo 0.0
Gap1 #» 1 Air 127 OO
j Glazs 2 »» 9323 LOW-E_S.LOF # 47 [Ojosss 0117 0105 0826 0115 0109 0000 0158 0240 1.000
Gap 2 * 1 Air 165 OO
j Glass 3 W» 9803 CLEARS.LOF # 47 [J|o7gs 0074 0074 0888 0082 0082 0000 0840 0840 1.000
| | S
Far Help, press F1 Mode: WFRC E LI v

Figure 4-32. Define a glazing system with a shading layer that has spectral data

4.5.2.3. Glazing System with Shading Layer that has BSDF file reference

If a BSDF file has been used in the Shading Layer Library, that shading layer can be used in a glazing system,
and the BSDF data will be used in the calculation. The example below shows the glazing system from the
sample database (W6.mdb) which has a Shading Layer defined with BSDF data as an exterior shading device
(Layer 1). (However, this shading device could be used in any layer in the glazing system). Dtop, Dbot,
Dright and Dleft are defined in the normal manner.

i Glazing System Library (C:Program Files',LBNL\ WINDOWS' w6.mdb) _ O] x|
File Edit Libraries Record Tools Wiew Help
DEH| $B@ S E: v B e O# 7[%|28
i~ Gilazing System Libra |
List |
Calc [F4) | D #: |13 Mame: |Samp\e Glz5ys - BSDF Data 7
HMew | it Lapers: |3 ﬂ Tilt: =T IG Height| 1000 mm g
oo | Envirenmentalfy e 1002001 =] i@ widn] 1000 mm 7
Conditions: 1 2 3
Delete | Enmmantl
Overal th\cknass:|43.523 i Mode: I"
Report | | | 1] | Name ‘Mnde| Thick ‘Hlp Tszol | Rsal ‘ Hsn\2| Twiz | Ruwisl | Hw52| Tir ‘ E1 | E2 | Cond ‘ Dtop [mm]| Dbot [mm]|Dnght [mm]| Dleft [mrm] || =
j Shade 1 #b 14 BSDF Example Shade 50 [ 0500 0900 0900 1.000 0.0 E0 0.0 0o
Gap1 »» 1 i 12y O|d
j Glazs 2 »» 8923 LOWE_SLOF # 47 [J|067 0117 0105 0826 0115 0103 0000 0158 0.840 1.000
Gap2 1 i .5 OO
j Glass 3 »» 9803 CLEARGLOF # 47 [J|o7s 0074 0074 0888 0082 0032 0000 0840 0840 1.000
4| [ H -
For Help, press F1 Mode: NFRC ﬁ I A

Figure 4-33. Define a glazing system with a shading layer that has a BSDF file reference.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

4.5.2.4. Glazing System with Diffusing Shade Layer

If a diffusing shade material has been defined in the Shade Material Library and used in the Shading Layer
Library, that diffuse shading layer can be used in a glazing system. The example below shows the glazing
system from the sample database (W6.mdb) which has a diffusing shading layer used as an exterior shading
device (Layer 1). (However, this shading device could be used in any layer in the glazing system). Dtop,
Dbot, Dright and Dleft are defined in the normal manner.

i Glazing System Library (C:\Program Files',LBNL\WINDOWSE' w6.mdb) - Dlil
Eile Edit Libraries Record Tools VYiew Help
DSH BB E[(E(: K 4rv B ®01; O%#H|[%|?8
r Glazing System Librar =
Cale (F9) | D4 [14 Name: |Sample GizSys - Diftusing Shade 2
- : . | ”
Mew .# Layers: |3 Z’ Tilt: a0 IG Height| 1000 mm 2
Copy | Enienmentalfy e 100200 - I Wwidth] 1000 mm v
Conditions: 1 2 3
Delete | Commant'
Save | ElvEraIIlh\ckness.|33.923 mm Mode: Iﬂ
Repart | [T ] Name Mode] Thick Fipl Tsol | Rsolt | Rsol2 | Tvie [ Rvist [Rvis2| Ti | E1 | E2 [ Cond | Dtop(mm) [ Dbt fmm) |Dright fmm] Dieft fmm) | —
j Shade1 »» 15 Diffuging Shade A | 0.000 0840 0840 0800 00 E0 0.0 0o
Gapl » 1 Air | (|
j Glazs 2 #» 9923 LOW-E_S5LOF # 0676 0117 0105 0826 07115 07109 0000 0158 0840 1.000
Gap2 »» 1 i .s OO
j Glass 3 »» 9803 CLEARSLOF # 47 [J|079 0074 0074 0898 0082 0082 0000 0840 0840 1.000
4| | a5
For Help, press F1 Mode: NFRC E LM v

Figure 4-34. Define a glazing system with a shading layer that has a diffusing material

4.5.2.5. Glazing System with Diffusing Layer from the Glass Library

A glass layer that has been defined as “diffusing” in the Glass Library can be used as a layer in the glazing
system. The example below shows the glazing system from the sample database (W6.mdb) which has a
diffusing glass layer used on the exterior (Layer 1) of a two layer glazing system. (However, this glass layer
could be used as any layer in the glazing system). Dtop, Dbot, Dright and Dleft are not defined in this case,
because the layer is defined as a glass layer.

i1 Glazing System Library (C:\Program Files',LBNL\WINDOW6G' w6.mdb) - Dlﬂ
File Edit Libraries Record Tools VWiew Help

DEH| $B@EE: K« » v B e[ O# 7[%|2

i~ Gilazing System Libra -
List |
Calc [F4) | 1D # |15 Marne: |Clear - Diffusing Glass Layer
# Lapers. |2 ﬂ Tilt: a0 ° |G Height:| 1000 mm
Envlrnnmentallﬁ |
el MFRC 100-2001 1G Width:| 1000 mm . >
Comment: I
Overal th\cknass'lTZDHE mm Mndel
Repart | [T ] Name Mode] Thick Fipl Tsol | Rsolt | Rsol2 | Tuis [ Fvist [Rvis2| Ti | E1 | E2 [Cond|  Comment
j Glass 1% 9991 Diffusing Glass Example 30 [J]0500 0300 0300 0400 0200 0200 0000 0840 0.840 0.500
Gapl » 1 Air g0 OO
j Glasz 2 #» 102 CLEAR_3DAT # 30 [J|os34 0075 0075 0899 0083 0083 0000 0840 0840 1.000
For Help, press F1 Mode: NFRC E I S

Figure 4-35. Define a glazing system with a diffusing layer from the Glass Library
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

4.5.2.6. Glazing System with Woven Shade Layer

To define a woven shade, the following must be defined:
®  Thread Material Properties: defined in the Shade Material Library
® Woven fabric geometry: defined in the Shading Layer Library

® Shade relationship to glazing system: defined in the Glazing System Library. Input required is:
= Distance from the glass layer to the woven shade

i Glazing System Library (C:\Program Files',LBNL\WINDOW6G' w6.mdb) - Dlﬂ
File Edit Libraries Record Tools VWiew Help
DFH|sR@B[&|E: 4> Bo o[l OH#7[%|7N
i~ Glazing System Librar =]
List |
1D # |19 Name: I\e GlzSys - Interior Woven Shade
Hew #Lapers:[3 ﬂ T EI IG Height| 1000 mm ; f
coy | Envirenmental[yy e 1002001 - IG Widkh] 1000 mm, : :
Delete | Commentl L £ e
Save | Dverallth\cknass:|39.233 i Mode: Iﬂ
Repat | [T ] Name [Mode] Thick [Fip Tsol [ Rscll | Rsol2 | Tuis [ Fvist | wis2 | Tir | E1 | E2 [ Cond | Dtopimm) | Dbot (mm) | Dvight (mmi Dleft (mm) |
-] Glass1 b» 9803 CLEARS LOF v 47 [J|07% 0074 0074 0868 0082 0082 0000 0840 0,040 1.000
Gapl » 1 Air (| ]
- Glass2 b» 9923 LOW-E_5LOF ¢ 47 [J|oes 0117 0105 0826 0115 0109 0000 0158 0.840 1.000
Gap2 »» 1 A 127 O™
-|  Shade3» 18 wovenShade - Light s O 0000 0800 0800 0127 0.0 60 0o 0o
4| | »
Center of Glass Results I Temperature Datal Optical Dalal Angular Dalal Calor Pruperl\esl
Uiactr |  SC | SHGC | RelHtGan |  Tvie |  Keff | GaplKefl | Gap2Keff |
wimzk | |  wimz | | wimK | wimk | wimK |
T e Ee L D mEsr D =
[-]
For Help, press F1 Modet NFRC |51 | [um Y
Figure 4-36. Define a glazing system with a diffusing layer from the Glass Library
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4.5.2. Glazing System Library Detailed View

4. WINDOW 6 Detailed Description

45.2.7. Glazing System with Fritted Glass Layer

An interior venetian blind is defined as being on the “room” or warm side of the glazing system. For this type

of venetian blind, the following must be defined:

i Glazing System Library (C:\Program Files'LBNL\WINDOWSE' w6.mdb)

Eile Edit Libraties Record Toaols Wew Help

=10l

DS édm@[2E: v v B em; O#7|%[7W
i~ Glazing System Librar -
Calc (F9) 1D #: |20 NamE-ISamp\e GlzSps - Interior ‘Woven Shade o ,
N e :
Hew B Layers: |2 j Tilk: 90 - G Helght:l 1000 mm g §
Copy Enranmental[ e 100 2001 =] iG] 1000 mm v i
Delete Comment: I U £
Save Overall thickness: [24.234  mm Mode: Iﬁ
Repart | | ‘ 1D | Name ‘Mode| Thick. |F\|p Tsol ‘ Rsoll | Rsol2 ‘ Tuis | Ruisl ‘ Rwis2 | Tir ‘ E1 | E2 ‘ Cond | Dtop [mm]| Dbat [ramn) ‘Dnghl [
j Shade 1 # 19 Fiitted Glass - 50% Coverage on Clear 30 O 0.000 0500 0500 0127 0.0 0o 0
Gap1 »» 1 Air 165 OO
j Glass 2 #» 9323 LOW-E_SLOF # 47 [Ojoess 0117 0105 0826 0115 0103 0.000 0158 0.840 1.000

| |

Center of Glass Results | Temperature Datal DOptical Dalal Angular Dalal Color Fruperllesl

Ufactor | SC | SHGC | RelHiGan | Twe | Keff |
wimk | | | wim2 | wimk
? ? ? ? ? ?

For Help, press F1

=
Mode: WFRC [T [ v |

Figure 4-37. Define a glazing system with a diffusing layer from the Glass Library
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

4.6. Calculation Results
WINDOW 6 produces two different sets of results for the glazing system (not the whole window):

" Results calculated at normal incidence: these are the results displayed in the Glazing System
Library results section (see the discussion below in Section 4.6.1)

® Results calculated for many incoming and outgoing angles: these are the results displayed in the
Matrix Reader (see the discussion below in Section 4.6.2)

4.6.1. Glazing System Results

For a glazing system with a shading device, the optical properties of complex glazing systems are calculated
at normal incidence for the incoming angle (horizontal to the glazing system) and hemispherically integrated
on the outgoing side. This is what is displayed in the “Center of Glass Results” tab in the lower section of the
Glazing System Library for SC, SHGC, Tvis as well as the results in the Optical Data tab in that same
section. The thermal results (U-value) are calculated using the ISO 15099 method for shading systems, Section
7422,

outside ] /— f inside
? //'y Results hemispherically
— integrated for the outgoing
/ - light angles
Results calculated for / N
normal incidence / \
incoming light angle L L

Figure 4-38. The results in the Glazing System Library are calculated at normal incidence for incoming light and hemispherically
integrated for the outgoing light angles.

The Temperature Data and Optical Data tabs have results, but at this time the Angular Data and Color
Properties tags to not have results.

i Glazing System Library [C:\Program Files\LBNLYWIND OW6\w6.mdb)
Eile Edit Libraries Becord Tools Wew Help

DSH $2R|S/E: « « » M|B ®[0: O#* 7[%|% W

— Glazing System Library |

List

i

Calc [F9) o3 Name: [¥enetian - 40 degress
Hew #Layers:IS ﬂ TiIt:I a - IG Helghtl 1000 mm
Copy Emaronertall o HRAE /NFRE W Ewida] 1000 mm
Delete Comment: | 1 2 3
Save Owerall thickness: | 32,496 mm Mode: l_
Report | o] Name [Made] Thick [Fiig] Tsol | Fisoll | Fsol2 | Tuis | Fwist | Rvis2 | Tir | E1 | E2 | Cond | Dtop | Dbet | Diight| Dieft |
-l Gloss 1 #» 34001 CLEAR_3DAT 30 [J|0834 0075 0075 0859 0083 0083 0000 0840 0840 0900
Gapl w1 A 127 OO
= Shade2® 2 Venefian Biind - Windat 10 O 0000 0900 0900 1.000 0.0 00 00 0o
Gap2 w1 A 127 OO
-l Glass 3 #» 34001 CLEAR_3DAT 30 ({0834 0075 0075 0899 0083 0083 0000 0840 0840 0.900
< I 8

Center of Glass Fesults I Temperature Data | Optical Data | Angular Datal Color Properties |

Utactor | SC [ SHGC | RelHuGan |  Tvis | Keff | GaplKeff | Gap2Keff |
Wim2K | | | wm2 | | wimk | wimk [ wimk |
R 0192 158 0.00 0.0805 0.0743 0.0814

The program will calculate the optical and thermal

properties of the glazing system including the shading =l
For Help, press F1 lm,ﬁl_l_l_é

Figure 4-39. The program will display glazing system results including the shading system.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

4.6.2. Matrix Calculation Results

If the “Generate full spectrally-averaged matrix for Solar Band and Visible Band” checkboxes are checked in
Preferences, WINDOW 6 will generate results for glazing systems with shading devices that include results at
all the incoming and outgoing angles defined in the basis.

N

Results are calculated
for 145 different
incoming light angles

inside

/ Results are calculated for 145
outgoing light angles

outside

ANARNNN

Figure 4-40. The full set of results that WINDOW 6 can calculate are for 145 incoming angles which result in values for 145
outgoing angles. This complete set of results (21,015 values) can be read by the MatrixReader spreadsheet for viewing.

The files containing these results are CSV (comma separated value) text file and are created for every
calculated glazing system, and have the name of the glazing system with a CSV extension. The files are
located in the program working directory (the default directory being C:\ Program Files\ LBNL\ WINDOW®).
The contents of these files can be displayed in the “MatrixReader.xls” spreadsheet provided with the program
(and explained in detail later in this section).

To view the detailed angular results in the CSV files, do the following:
e Open the W6MatrixReader.xls spreadsheet with the Microsoft Excel program

e Click on the Load Matrix button, open the file with the desired glazing system name (such as
“Venetian - 90 degrees.csv”

The data will be displayed as shown below.

The results shown below are from a glazing system constructed of a double glazed IG (clear 3 mm glass) with
a Venetian blind between the panes, with the blind slat tilt set to 40 degrees.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

osoft Excel - W6MatrixReader v

] Is _ o) x|
lii] File  Edit Wiew Insert Format Tools Data  Window Help  Adobe PDF Type aquestionforhelp - - @ X
T EE b @ seuity.. | 2 P B )| & snaglt ' | window -Biia Arial -9 -|B I U - A
NEHRS SQIVE & 2B-F 2 = -2 Al B oo
W23 - # (B0=vertical, 180=horizontal facing up)

a8 el [ € [T F [ e [ ®w [ v T & T & T ¢ [ wm [ n [ o P @ 3 s [t v W " ® v

Glazing System 1D |16 Wiinciowy B Matrix Reader
Hame: |Double Clear Interior ‘Yenetian, -45 deg Load Windows Da‘al ‘ersion 6.0.3

Commenit: 1-Aug-06

K
-eof

-

Property | Solar Front Transmittance
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Figure 4-41. The results displayed by the WoMatricReader.xIs file.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

Each section of the results spreadsheet is explained in the following section.

4.6.3. Tabular Results

Input Angle

S B0 : Directional Visible Front Transmittance
Altitude 40 j TTTT] a0
Hemispheric 70
Ttront 0.3608 50

% O 3.5E-03-3.9E-03

e DA i s |DEE-03385E03

% |Rfront 05445 = = ‘l““ ”I = | |DETE03-RIE-03

Rhack 04775 1 ' 0 Bz 4E03-27E-09

qo =(@20E-03-24E-03

w Tiront 04107 = o 1.EE-03-2.0E-03

o Thack 0.1150 = == S0 g1 2E03-18E-03

= |Riront 03521 51 |mT.8E-04-12E-03

Rhack 01150 0 W 3.0E-04-7.5E-04

W (L.0E+00-3.9E-04

-4
o oo =2 o 2 2 o o 9o @9 o
R T S T = B R~ ]

Azimuth

Figure 4-42. The tabular results from the complex glazing calculation.

The combination of Azimuth and Altitude represents an angle of a ray of light relative to the glazing system.

The pulldown list listing the front and back transmittance and reflectance for solar and visible wavelengths
controls the display of the “polar” graphs. “Front” represents what is being reflected or transmitted into the
room. “Back” represents what is being reflected or transmitted on the outside. (Back transmittance is not a
very useful piece of data).

Hemispheric

This represents the all the solar radiation, both direct and diffuse, that is either reflected or transmitted for the
front and the back of the glazing system.
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4.5.2. Glazing System Library Detailed View

4. WINDOW 6 Detailed Description

4.6.4. Hemispheric Visible Front Transmittance
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Figure 4-43. The visible front transmittance results from the complex glazing calculation.

4.6.5. Solar Front Transmittance vs Profile Angle

The spreadsheet translates the incoming thetas and phis into profile angles, and this graph plots hemispheric
transmittance or reflectance for front or back, against the profile angle.

1

Hemispheric Visible Front Transmittance vs Profile Angle

049
3 0.8
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40 78 60 45 300 18 0 B 30 45 E0 75 G0
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Figure 4-44. The solar front transmittance plotted against the profile angle of the system from the complex glazing calculation.
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4.5.2. Glazing System Library Detailed View 4. WINDOW 6 Detailed Description

4.6.6. Hourly Hemispheric Visible Front Transmittance

The spreadsheet calculates a combination of altitude and azimuth values for each hour of the day and day of
the year for the sun position of a given latitude (in this case Latitude of 38 degrees), against hemispheric
transmittance or reflectance for front or back.

Hourly Hemispheric Visible Front Transmittance

Dec
Moy (D06-0.7
1 Oct (o606
Sep .
fug mi4-05
Jul |mO3-04
Jun (w0203
g’lau mot0.2
pr
hgr [MO-01
Feb
Jan

12pm —L

12am
2am
d4am
Eam
Ham
10am
2pm
4pm
Epm
gpm
10pm

Window Orientation Windoe Tirt| Qljl Laﬂitude| 38|

[0=Morth, 30=Eazt, 120= South, 270='w est) [90=wertical, 180= horizontal Facing up)

Figure 4-45. The hourly solar front transmittance for each hour of the day over each month of the year.
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4.5.2. Glazing System Library Detailed View

4. WINDOW 6 Detailed Description

4.7. Whole Window Results

THERM 6 can read WINDOW 6 glazing systems that contain shading devices, and model them appropriately
(see the next section of this manual for a detailed description of THERM 6). When these THERM 6 files with

shading devices have been calculated, they can be imported into the THERM 6 Frame library, and then a

whole window can be constructed using the glazing system associated with the THERM 6 files, in the normal

fashion.
I8 W6 - Frame Library {C:"Program Files',LBML' WINDDWG',w6.mdb) ;Iglil
File Edit Libraries Record Tools Wiew Help
el BERZE: K qr v Bael: 0% 7 (%2R
: = Frame Library [C:%\Pragram Files\LEML\W/ND0'wE wE. mdb] =
Detailed Wiew |
ﬂl I Mane Source | Type IJF:.faaTuZ UEvd§:e Col;:rgfa?ion TEilc?lf:egss Prd Abs | Color
MNew wiima-K | WwWimZ-K mm mm
Copy | HeHIREE |
2 Alflush ASHRAE M/ 3970 M4 Classt M 572 040 -
Delete | | 3 weod ASHRAE M/a 2.270 M8 Classt M fI8 090 -
e | 4 vin ASHRAE N/ 1.700 M8 Classl M fI8 090 -
||D v[ | 5 samplesil THM Therm Sl 2018 2452 N 59 429 050 -
l— | & samplejamb. THM Therm Sl 2018 2452 N 59 429 050 -
| 7 samplehead THM Therm Sl 2257 000 M %9 429 080 -
dvenced | I g angieheadinteiotieniand 45 THM | Them  Hesd | 2081 2085 WA ®ws w3 0w BN
16 records found. | 3 samplejamb-nteriorentiand-45 THM Therm Sl 2078 2081 M %49 429 0.0 -
e | : 10 sample-sillnteriort/entiand-45.THM Them  Sil 2076 2081 N 259 4249 0.30 -
11 sample-head-Integral/entiand-45.THM Them  Sil 2036 28657 N/ 259 429 0.30 -
_ Bt | 1 campleianbintegabentin 45 THM | Them il 2045 287 N ws  sza o3 |
Report | | 13 samplesintegralVentiand-45.THM Them  Sil 2049 2871 N 259 429 0.30 -
Bt | : 14 sample-head-exteriof/entians-45. THM Them  Sill 2.021 2242 N 259 424 0,30 -
15 sample-jamb-Exterion/entians-45. THM Them  Sil 204 2238 N 259 429 0.30 -
: 16 sample-siII-EHterior\-’entianA-45.THMﬂ\_T_herm\Sill 205 2238 N 2R3 429 030 - LI
For Help, press F1 WEI_WI_ v
& i il :I'l. il I'l. I'l. I'l. | - x . . .
w'" (gr"e'BNINDDwB il =B84 tHERM 6 files modeled with glazing
U SW S RB| = E: >N [E e0; O#7 % 2N systems defined with shading devices are
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Figure 4-46. The hourly visible back transmittance for each hour of the day over each month of the year.
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5. THERM 6 Detailed Description

This section documents in detail each section of the program that has changed from the THERM 5 version.
Refer to the THERM 5 documentation for details of program features that have not changed.

5.1. WINDOW 6 Databases with Shading Devices

THERM 6 can read WINDOW 6 databases and interpret the glazing systems that have shading devices. The
program will import the shading device and draw a rectangle to represent the shading device.

%2 Window Library {C:\Program Files',LBNL\WINDOW6\w6-GlzSysThickness.mdb) - Dlil
File Edit Libraties Record Tools Yiew Help

DEH $ERS8[: 1 r @ ofn: O#%7|%|2 W

— Glazing System Librarny

| v

List
Cale [F9) EAE Name: |Sample GlzSys - Interior Yenetian 4, 45 de

Hew # Layers |3—jl A IG Height] 39 inches Z
3

Envimnmentall—Ll .
Copy Conditiong: | MFRE 100-2001 IGWwidth] 39 inches

Delete Comment: |
Save Ovweral lh\ckness'l'l 966  inches  Mode: IK

Heport | | | 1] | Mame |Mnde‘ Thick |F\|p Tsol | Rsol ‘ Hsnl2| Tuis | Rwisl | HVISZ‘ Tir | E1 | E2 | Cond ‘ Dtop [in.] | Dbot fin] | Dright [m]‘ Dleft [in.]
j Glass 7 #» 9803 CLEARSLOF # 0185 [J]0795 0074 0074 0895 0082 0082 0000 0840 0840 0578
Gapl »» 1 Air 0es0 |1
j Glass 2 »» 9923 LOW-E_S.LOF # 0186 [J]o67 0117 0105 0826 0115 0109 0000 0158 0.840 0578
Gap2 »» 1 Air o500 |
j Shade 3 #r 2 Wenelian 445 0445 [] 0.000 0500 0900 52446 0.000 DDUU 0.000 0.000
| | »

Center of Glass Results I Temperaturs Dala| Optical Data| Angular Data| Color Propert\es'

Uisctor |  SC | SHGC | RelHtGan | Tvie | Kef | GaplKelf | Gap2Fefi |
Budi2f | | | Buwhiz | | BwhitF | BwhitF | BuwhiF |
S I 0.3024 732 0.1665 0.0558 0.0278 0.0642 =
=]
For Help, press F1 Mode: NFRC 1P [ [HOM Y

Figure 5-1. A WINDOW 6 glazing system defined with an interior shading system, in this case a venetian blind.

Shading devices are modeled in THERM 6 in slightly different ways, depending on the type of shading
devices:

" Exterior and Interior Shading Devices: The shading systems are displayed in the program as a layer
associated with the glazing system, located in the proper position relative to the glazing system and
the frame, and of the correct thickness. However, the layer is not editable and not actually modeled as
a layer. The thermal impact of the shading systems are modeled by applying a “shading system
modifier” (derived automatically from the WINDOW 6 glazing system results) to the boundary
condition of the boundaries next to the shading devices.

" Integral Shading Devices: these are modeled as an additional “layer” with some algorithm
modifications.
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5.2.1. Insert the Glazing System 5. THERM 6 Detailed Description

THERM displays the shading devices associated with the imported glazing systems as shown below.
The hatched rectangles representing the exterior and interior shading devices are for reference, and
cannot be edited.

N N

Exterior Shading Device Integral Shading Device Interior Shading Device

Figure 5-2. Three types of shading systems imported with the WINDOW 6 glazing system into THERM: exterior shade, integral
shade (between glass layers), and interior shade.
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5.2.1. Insert the Glazing System 5. THERM 6 Detailed Description

5.2. Importing WINDOW 6 Glazing Systems with Interior or Exterior Shading Devices

Importing WINDOW 6 glazing systems into THERM 6 differs slightly for each type of shading device,
interior, exterior and integral. Interior and exterior are similar to each other in their modeling procedure, and
integral (a shading device between glass layers) is quite different. The following section describes each in
detail.

After a shading device has been defined in the WINDOW 6 glazing system, it can be imported into THERM 6.
This procedure is identical to importing a glazing system without a shading device.

5.2.1. Insert the Glazing System

The steps are briefly listed below, and described in detail in the sections for each shading device type:
* Draw the frame elements
= Go to the Libraries menu and select Glazing Systems

= From the Glazing Systems dialog box, select the desired WINDOW 6 database and the Glazing System
from that database

=  Set the appropriate values in the Insert Glazing System dialog box

Insert Glazing System ll

Orientation I p j Ok I

Crozz Section Type I Sill j Cancel |
CFR cavity height IW inches
Sight line to bottom of glass IW inches
Spacer height W inches
Edge of Glass Dimension |25— inches

Glazing system heightIB inches Two new fields:
Site line to interior shade edgeID inche: g— ] Site line to interior shade edge
Site line to exterior shads edgelm inches ¢— | " Site line to exterior shade edge

[ Usze nominal glass thickness
v Use CF Model for Window Glazing Systems
— Gap Properties

' Default ™ Custom Gapl'l 'I
K.eft IU.D2BBD Btush-ft-F
wiidth IU. ] inches

— Spacer
[~ Draw spacer
[™ Single spacer for multiple glazings

I aterial I j

— Boundary Condition:

& se U-factar values
" Usze SHGC values

Esterior BEoundary Condition Interiar Boundary Condition

IUse corvection plug blackbody radiation j IUse corvection plus enclozure radiation j

I j Ilnteliol [20 kilt) Alurminum Frame [convection only] j

Figure 5-3. Input the correct values into the Insert Glazing System dialog box.
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5.2.1. Insert the Glazing System

5. THERM 6 Detailed Description

There are two new fields in the Insert Glazing System dialog box for shading devices:

Site line to interior shade edge: Input this value if the shading device is on the room side of the
glazing system, This value is input on this screen, and NOT taken from the WINDOW 6 shading
device input of Dbot or Dtop. This value can be negative if the edge of the shading device is below

the sight line.

Site line to exterior shade edge: Input this value if the shading device is on the outside (exterior) of
the glazing system. This value is input on this screen, and NOT taken from the WINDOW 6 shading
device input of Dbot or Dtop. This value can be negative if the edge of the shading device is below

the sight line.

Exterior shade ——p

defined with
glazing system

Sight line to
exterior shade
edge. This
value can be
negative if the

edge of the —»

shade falls
below the sight
line.

Site line

Interior shade
defined with
glazing system

«—

Sight line to
interior shade
edge. This
value can be
<«—— negative if the
edge of the
shade falls
below the sight
line.

Figure 5-4. Input the distance from the sight line to the edge of the shading device for either an interior or exterior shading device.

The glazing system will be imported and the shading device displayed as a hatched rectangle.
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5.2.2. Define the Boundary Conditions 5. THERM 6 Detailed Description

5.2.2. Define the Boundary Conditions

The boundary conditions for interior and exterior shading systems require applying a “shading system
modifier” to the boundary segments that are next to a shading system. These modifiers come into THERM 6
automatically when the glazing system is imported, so most of the time the program should automatically
apply these to the glazing system. The only time it is necessary to change the defaults is if the shading system
is above or below the sight line of the frame. For those cases, the boundary segments must be broken into
sections that are next to the shading system and those that are not, for a given boundary condition type.

This is explained in detail below for an exterior shading system, but the same principles would apply to an
interior shading system.
®  When the glazing system has been inserted and the frame is complete, generate the boundary
conditions in the normal fashion.
®= The Boundary Condition Type dialog box has a new input value “Shading system modifier” which
will have choices for glazing systems that have shading systems associated with them, with the
glazing system ID, as well as a “None” choice for boundary conditions without shading systems next
to them.
= If the Dbot, Dtop, Dright and Dleft values are zero, then the default boundary conditions assigned
by THERM 6 for the glazing system will be correct

v

ﬂ
Condition Isample-sHI-E steriond entiand-45: 5 ampla G|25_‘j )
Dbot is zero, so the
U-Factar - Cancel i ifi
Suface | SHGC Exterior =l —I shading system modifier
Boundary | applies to the entire
Temperature | 0.4 F Hc 404 Bru/hft2F Candition Librar exterior boundary of the

Fiaratin MDdelIBlaCkad}I U-Factar Surface | glazing system
Emissivit_l,ll 0.740 Libram

Shading spstem modifier | Exterior (Glazing System 1D:11) ;l

\ 4

Mane

A new input value, Shading system
modifier, is assigned to the boundary
segments next to the shading device.

[1 1

Figure 5-5. Assign the shading modifier to the boundary segments next to the shading device.

= If the Dbot, Dtop, Dright and Dleft values are not zero (they can be positive or negative), then the
boundary segments next to the shading device must be broken into multiple segments at the point
where the projection of the shading device would intersect the boundary segment. Then different
Shading sytem modifier values can be assigned to each segment.
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5.2.2. Define the Boundary Conditions

5. THERM 6 Detailed Description

In the figure below, the exterior shading device edge is above the sight line, so some of the glazing
system should have a boundary condition with the Shading system modifier set to “None”.
Therefore, it is necessary to insert a point on the outer glass layer surface before assigning the
boundary conditions. To to this, first go to Options/Preferences, Drawing Options tab, and check the

“ Allow Editing of IG polygons”.

Click on the exterior glass layer and insert a point 6 mm up from the sight line.

Insert a point in the exterior glass
layer where the bottom of the

shading system projects onto the
glazing system. In this case, that

point is 6 mm above the sight line.

Figure 5-6. Insert a point in the glass layer where the bottom of the venetian blind intersects the glass.

Then generate the boundary conditions and assign the Shading system modifiers appropriately.

>
Boundar 7 7
Conition | NFFC 100-2001 Exterior i [ L
UFactor Cancel
Surface IND"‘a LI il
Temperatwe [ 180 © He [280  wim2k Cw%ﬁi“u”ndfg,a,
Riadiation Model [Blackbody TS
Emissiviy | 0.768 Library
Shading system madifier |Exterior (Glazing System [D:16) =] >
=
Boundar { 7
Condlion | MFRC 100-2001 Exterior [ [ ;
U-Factor Cancel
Sufae | Mone =
Temperatue[ 180 C He [2500 wimzk T
Radiation Model|Blackbody \U-Factar Suiface
Emissivity | 0,540 Library
Shading system modifies | Mone hd
=
B ; T
Comiion | NFRC 100-2007 Esterior [ S
i _ G|
Sufae | Mone =
Temperatue[ 180 C He [2500 wimzk T
Radiation Model|Blackbody WU-Factor Surace
Emissivity | 0,500 Library | »
Shading system modifies | Mone [ e—— |

Figure 5-7. Set the Shading system modifier appropriately for each boundary condition segment.
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5.2.2. Define the Boundary Conditions 5. THERM 6 Detailed Description

If the Dbot, Dtop, Dright or Dleft values are negative, the shading device will extend below the sight line
and the appropriate frame boundary segments would need to have the Shading system modifiers

.

Exterior shading
system

applied.

If the Site line to exterior
shade edge is negative,
the shading system will

end below the sight line.

Insert a point where a
projection of the
shade would intersect
the frame.

Figure 5-8. Insert a point in the frame where the projection of the shading system intersects it.
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5.2.2. Define the Boundary Conditions 5. THERM 6 Detailed Description

=  Generate the boundary conditions and assign the shading system modifier to the glazing system and the
section of the frame next to the shading system.

The Shading
system modifier is
applied to the
glazing system  _,
boundary segments
and the frame
boundary segments
next to the shading

system \

The Shading
system modifier
is NOT applied to
the rest of the
frame boundary
segments that are
not next to the
shading system.

Figure 5-9. Assign the Shading system modifier to all boundary segments next to the shading system.
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5.3.1. Insert the Glazing System 5. THERM 6 Detailed Description

5.3. Importing WINDOW 6 Glazing Systems with an Integral Shading Device

After an integral shading device has been defined in a WINDOW 6 glazing system, it can be imported into
THERM 6. This procedure is identical to importing a glazing system without a shading device.

5.3.1. Insert the Glazing System

The steps are briefly listed below, and described in detail in the sections for each shading device type:
* Draw the frame elements
* Go to the Libraries menu and select Glazing Systems

= From the Glazing Systems dialog box, select the desired WINDOW database and Glazing System from
that database

=  Set the appropriate values in the Insert Glazing System dialog box. The two fields used for interior and
exterior shading systems (Site line to interior shade edge and Site line to exterior shade edge do not
apply to integral shading systems).
x

Drientationll_lp j Ok I

Crozs Sechion TypeISiII j Cancel |
CR cavity height IW inches
Sight line to bottom of glass IW inches
Spacer height IW inches
Edge of Glass Dimenszion |25— inches

Glading ystem e ¢ inehes These fields do not apply to an
Site line to interior shade edgelﬂ inches ¢— integral Shading device — THERM will
Site line to exterior shade edgelm inches <¢— ignore the values that are input here.

¥ Use nominal glass thickness
¥ Use CR Model for Window Glazing Systems
— Gap Propertie

& Default [ Custom Ga|:-|1 'I
KeffID.DEEED Btush-ft-F
Width|0.55 inches

— Spacer

[ Diaw spacer
[~ Single spacer for multiple glazings

I aterial I j

— Boundary Conditions

& Usge U-factor values
= Use SHGE valuss

Exterior Boundary Conditioh Interiar Boundary Condition

IUse convection plus blackbody radiation j IUse cohvection plus enclosure radiation j

I j IInterior [20 tilk) Alurninunn Frame [consection anly) j

Figure 5-10. Input the correct values into the Insert Glazing System dialog box.
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5.3.1. Insert the Glazing System 5. THERM 6 Detailed Description

=  For integral shading devices, THERM uses the the following values from the WINDOW 6 glazing
system definition to determine the distance of the venetian blind from the spacer:

= Dtop for head
=  Dbot (for sill)
= The average of Dright and Dleft for jambs

i Glazing System Library {C:\Program Files'LBNL\ WINDOWG'w6.mdb) - |E||5|

File Edit Libraries Record Toaols VYiew Help

CEWsBB|EE: K4 r H[E  en: OF7|%|28

i~ Glazing System Librar . I -
i | Dtop, Dbot, Dleft and Dright are i
cak ) | 1D #[10 Name: [Sartple GIz5 s - Integral Vernetion A, 46 d % . Uhsed ctio de?nﬁ the d|3ta|ncﬁ f;(_)m
Hew | B Lavers: |3 i’ Ti\l.l I 1G Heightl 39 inches E//E td e e ge Oht e Integra sha Ing
comr | Emvirenmentayy e 1 002000 <] iGwian] 39 inches L evice to the spacer
Delete | Cummenl.l U &
Owerall thickness: [1.021  inches  Mode: |# ¢ ¢ ¢ ¢
Report | [ ] Name [Mode] Thick [Fiig] Tsal [ Fisolt [ Reol2 [ Tuis [ Ruist [ Fvis2 [ Ti | E1 | E2 [ Cond [ Dtopin) [ Dbt (in] | Dight i) | Dlettin] ]| _|
- Glass1 b» 9803 CLEARSLOF # 0185 [J|0796 0074 0074 0888 0082 0062 0000 0840 0840 0578
Gap1 »» 1 A o102 |1 Went...
=] Shade2» 2 Venstianads 0445 [ 0000 0900 0.900 92446 0.004 0250 0004 0004
Gap 2 Pk 1 Air o103 OO Went...
- Glass3 bF 8923 LOW-E_5LOF # 0186 [J|os7e 0117 0105 0826 0115 0109 0000 0158 0640 0578
1| | »
[}
For Help, press F1 Mode: MFRC [P [ UM y

Figure 5-11. The distance from the edge of the shading devic eto the spacer is defined by Dtop, Dbot, Dright or Dlef (depending on the
type of cross section) for an integral shading device.

= The glazing system will be imported and the integral shading device will be displayed as a set of layers,
representing the gaps on either side of the shading device as well as the shading device itself.

Glass Layer 1

% Gap 1 (the distance of the integral shading
device from Glass Layer 1)

Shading Layer

A

#1——Gap 2 (the distance of the integral shading
device from Glass Layer 3)

A

— Glass Layer 3

Dtop, Dbot,

¥ ¢ Dleft or.Drlght,
—:L depending on
the cross
section tvpe.

Figure 5-12. THERM will automatically import the glazing system with the shading system edge the specified distance from the
spacer, based on Dtop, Dbot, Dleft or Dright.
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5.3.2. Define the Boundary Conditions 5. THERM 6 Detailed Description

5.3.2. Define the Boundary Conditions

= For a glazing system with an integral shading device, boundary conditions in THERM 6 are defined in
the normal way, and the Shading system modifiers are set to “None” on all boundary segments.

5.4. Import the THERM 6 Files into the WINDOW 6 Frame Library

When all the frame cross sections have been modeled in THERM 6 with shading devices, the files can be
imported into the WINDOW 6 Frame Library and used to create a whole window with a shading system,
using the normal procedures.
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6. Technical Reference

This section documents in detail each section of the program that has changed from the WINDOW 5 version.
Refer to the WINDOW 5 documentation for details of program features that have not changed.

6.1. Complex Calculation Methodology Overview

The calculation methodologies in WINDOW 6 for complex glazings are a combination of several procedures,
depending on the type of glazing system.

®  Matrix Method Calculation Engine
®  Angular Basis:
L]

Venetian Blind Algorithms

6.1.1. Matrix Method Calculation Engine

The properties of system containing layers are built up computationally from the measured layer properties
using a tranmission/ multiple-reflection calculation. The calculation produces the total direcitonal-
hemispherical transmittance of the fenestration system and the layer by layer absorptances. This is a
mathematical method for deriving the overall system transmittance matrix of a set of layers including all the
effects of multiple interreflections between layers, from the optical properties of the individual layers.

6.1.2. Venetian Blind Algorithms

The calculation of thermal and optical properties for venetian blinds are based on ISO 15099. The venetian
blind is assumed to be a layer in a glazing system, which has similar characteristics to other layers in the
glazing system, ie, heat is exchanged between layers by convection, conduction and radiation, and the layer
absorbs, reflects and transmits solar radiation. However, venetian blinds in particular, because they are
composed of slats, can be partly transmitting of solar radiation as well as thermal (long wave) radiation. The
venetian blind is also permeable by air, either through the blind, or around the perimeter.

WINDOW 6 calculates the solar (defined as including the ultraviolet, visible and near infra-red wavelengths)
properties (transmittance and reflectance for both the front and back of the blind) for a set of incident
(incoming) and outgoing radiation angles (defined by the angular basis, as described below). The results of
these calculations are matrices of numbers -- Bi-Directional Transmittance Distribution Functions (BTDF) for
front and back transmittance, and Bi-Directional Reflectance Distribution Functions (BRDF) for front and back
reflectance. These calculations are done for discrete wavelengths whose spacing depends on the quality of the
spectral data available.

These matrices are then used in the calculation of the overall glazing system solar optical properties using the
matrix method calculation engine, described above. The venetian blind is treated as a layer in the glazing
system, with both specular and diffuse transmission and reflection properties, as oppsoed to the “simple”
transparent (glass) layers, which are assumed to have purely specular properties.

The far infra-red (FIR) properties of the venetian blind (transmittance, and emissivity at the front and back of
the blind) are also calculated in a single band representing the entire far infra-red range from 2.5 micrometers
to 50 micrometers (pm)

Information needed to model venetian blinds include:
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6.1.2. Venetian Blind Algorithms 6. Technical Reference

" Slat Geometry: This information includes width of the slat, distance between slats, slat tilt angle,
radius of slat curvature and number of slat segments in the curvature.

B  Slat Optical Properties: This information includes solar properties (front reflectance, back
reflectance, transmittance) and far infra-red properties (front emissivity, back emissivity and
Transmittance)

]

Angle Coordinates (Basis): the angle definitions as defined by the basis. This includes defining all
the incoming and outgoing angles (which must be the same for each layer in the glazing system).

Incident ]
(incoming) Outgoing
sun angle angles
(Exterior) (‘room side”
or interior)

/11
AN
o

Figure 6-1.Incoming and outgoing light angles are modeled based on the angular “basis” specified.
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6.1.3. Angular Coordinates (Basis)

6. Technical Reference

6.1.3. Angular Coordinates (Basis)

To determine the angular basis for the calculations, a hemisphere is divide into ptaches.

o il 2
_O_

/l\

"z'" hemisphere

reflected

transmitted

E—" W1

incoming

z

"z" hemisphere

Figure 6-2.Two hemispheres are defined for the incoming and outgoing (or transmitted) angles, each with their corresponding

coordinate systems.

The basis are the angles for the center of each patch, so that the basis defines the center and size of the patch.
By default in WINDOW 6, the incoming and outgoing angles have to be the same. There are three basis
defined for WINDOW 6 (specified in File/Preferences):

®= W6 Standard Basis: the full 145 incoming and 145 outoing angles
W6 Half-size: 73 incoming and outgoing angles

W6 Quarter-size: 41 incoming and outgoing angles.
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6.1.3. Angular Coordinates (Basis) 6. Technical Reference

The angles are defined as pairs of Theta and Phi, as shown in the following diagram.

y#\

Plane of Glazing

Vertical )
Plane — | Plane of
Incidence
------------- “"“H_
\ /,,/’
Profile el
Angle T -
9 g Horizontal
Plane
Figure 6-3. The angles are defined by pairs of Theta and Phi.
90°
o o
120 py 60
e
o M o
150 o 30
%
.

bl U T

o dfo 0o
180°

300°

270°

Figure 6-4. The “W6 Standard Basis, which consists of 145 angles.
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6.1.4. Woven Shade Algorithms

6. Technical Reference

6.1.4. Woven Shade Algorithms

6.2. 1SO 9050 Wavelength Set

Name: iso 9050.wvl

Description: wavelength set from is09050:2003 very similarr to optics.wvl, by Christian Nov 2005

Wavelength Units: Microns

0.300 0.480 0.76 2 22
0.305 0.490 0.77 2.05 23
0.31 0.500 0.78 21 24
0.315 0.510 0.79 215 25
0.32 0.520 0.8 22 26
0.325 0.530 0.85 2.25 27
0.330 0.540 0.9 23 28
0.335 0.550 0.95 2.35 29
0.340 0.56 1 2.4 30
0.345 0.57 1.05 2.45 31
0.350 0.58 11 25 32
0.355 0.59 1.15 5 33
0.36 0.6 1.2 6 34
0.365 0.61 1.25 7 35
0.37 0.62 1.3 8 36
0.375 0.63 1.35 9 37
0.38 0.64 1.4 10 38
0.385 0.65 1.45 11 39
0.39 0.66 1.5 12 40
0.395 0.67 1.55 13
0.4 0.68 1.6 14
0.41 0.69 1.65 15
0.42 0.7 1.7 16
0.43 0.71 1.75 17
0.44 0.72 1.8 18
0.45 0.73 1.85 19
0.46 0.74 1.9 20
0.47 0.75 1.95 21

Figure 6-5. The Shading Layer library has been added to the Libraries menu.
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6.1.4. Woven Shade Algorithms 6. Technical Reference

6.3. W6 BTDF Output File Documentation

The W6 BTDF output file supports 3 different basis definitions:
0 = W6 Full-Basis
1 = W6 Half-Basis
2 = W6 Quarter-Basis

The basis definitions are described in the following sections

The data written with phi varying most rapidly. The first phi is 0° and phis are distributed evenly, so that
nPhis=4 would mean 0°, 90°, 180°, 270°. Tables are provided at the end of this document with the full
definition of each basis.

The file is a CSV text file with the following format:

Line 1:
GlazingSystemlD, GlazingSystemName, NglazingLayers, BaisisID, Comment

Line 2:
“Solar Tf”

Line 3 to Line 3+(nAngles-1)
Tfsol(inl, outl), Tfsol (in2, outl), Tfsol (in3, outl)... Tfsol (inN, outl)
Tfsol (in1, out2), Tfsol (in2, out2), Tfsol (in3, out2)... Tfsol (inN, out2)

Tfsol (in1, outN), Tfsol (in2, outN), Tfsol (in3, outN)... Tfsol (inN, outN)

“Solar Tb”
Tbsol(inl, outl), Thsol (in2, outl), Thsol (in3, outl)... Thsol (inN, outl)
Tbsol (inl, out2), Thsol (in2, out2), Thsol (in3, out2)... Thsol (inN, out2)

Tbsol (inl, outN), Tbsol (in2, outN), Tbsol (in3, outN)... Tbsol (inN, outN)

“Solar Rf”
Rfsol(inl, outl), Rfsol (in2, outl), Rfsol (in3, outl)... Rfsol (inN, outl)
Rfsol (in1, out2), Rfsol (in2, out2), Rfsol (in3, out2)... Rfsol (inN, out2)

Rfsol (in1, outN), Rfsol (in2, outN), Rfsol (in3, outN)... Rfsol (inN, outN)

“Solar Rb”
Rbsol(inl, outl), Rbsol (in2, outl), Rbsol (in3, outl)... Rbsol (inN, outl)
Rbsol (in1, out2), Rbsol (in2, out2), Rbsol (in3, out2)... Rbsol (inN, out2)

Rbsol (inl, outN), Rbsol (in2, outN), Rbsol (in3, outN)... Rbsol (inN, outN)

Repeats for:
Tfvis
Tbuis
Rfvis
Rbvi
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6.3.1. W6 Full-Basis (145 angles)

6. Technical Reference

6.3.1. W6 Full-Basis (145 angles)

Theta bound nPhis

0 5 1

10 15 8

20 25 16

30 35 20

40 45 24

50 55 24

60 65 24

70 75 16

82.5 90 12

Angle indices for W6 Full Basis

n| Theta Phi
1 0 0
2 10 0
3 10 45
4 10 90
5 10 135
6 10 180
7 10 225
8 10 270
9 10 315
10 20 0
11 20 22.5
12 20 45
13 20 67.5
14 20 90
15 20 112.5
16 20 135
17 20 157.5
18 20 180
19 20 202.5
20 20 225
21 20 247.5
22 20 270
23 20 292.5
24 20 315
25 20 337.5
26 30 0
27 30 18
28 30 36
29 30 54
30 30 72
31 30 90
32 30 108
33 30 126
34 30 144
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6.3.1. W6 Full-Basis (145 angles)

6. Technical Reference

35 30 162
n| Thetal Phi
36 30 180
37 30 198
38, 30 216
39 30 234
40 30 252
41 30 270
42 30 288
43 30 306
44 30 324
45 30 342
46 40 0
47 40 15
48 40 30
49 40 45
50 40 60
51 40 75
52 40 90
53 40 105
54 40 120
55 40 135
56 40 150
57 40 165
58 40 180
59 40 195
60| 40 210
61 40 225
62 40 240
63 40 255
64 40 270
65| 40 285
66| 40 300
67 40 315
68 40 330
69 40 345
70 50 0
n| Thetal Phi
71 50 15
72 50, 30
73 50 45
74 50 60
75 50, 75
76 50, 90
77 50 105
78 50 120
79 50 135
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6.3.1. W6 Full-Basis (145 angles)

6. Technical Reference

80, 50, 150
81 50 165
82 50 180
83 50, 195
84 50, 210
85| 50 225
86 50 240
87 50, 255
88, 50, 270
89 50 285
90, 50 300
91 50 315
92 50, 330
93 50 345
94 60| 0
95 60| 15
96 60| 30
97 60| 45
98 60| 60
99 60| 75
100 60| 90
101 60| 105
102 60 120
103 60| 135
104 60| 150
105 60| 165

n Thetal Phi
106 60| 180
107 60| 195
108 60| 210
109 60| 225
110 60| 240
111 60| 255
112 60| 270
113 60| 285
114 60| 300
115 60| 315
116 60| 330
117 60 345
118 70 0
119 70 22.5
120 70 45
121 70 67.5
122 70 90
123 70 112.5
124 70 135
125 70 157.5
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6.3.2. W6 Half-Basis (73 angles)

6. Technical Reference

126 70 180
127 70 202.5
128 70 225
129 70 247.5
130 70 270
131 70 292.5
132 70 315
133 70 337.5
134 82.5 0
135 82.5 30
136] 82.5 60
137 825 90
138 82.5 120
139 82.5 150
140, 82.5 180
141 82.5 210
142| 82.5 240
143 82.5 270
144 82.5 300
145 82.5 330
6.3.2. W6 Half-Basis (73 angles)
Theta bound nPhis
0 6.5 1
13 19.5 8
26 325 12
39 46.5 16
54 61.5 20
69 76.5 12
_ 83.25 90 4
Angle indices for W6 Half Basis
nTheta [Phi
1 0 0
2 13 0
3 13 45
4 13 90
5 13 135
6 13 180
7 13 225
8 13 270
9 13 315
10 26 0
11 26 30
12 26 60
13 26 90
14 26 120
15 26 150
16 26 180
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6.3.2. W6 Half-Basis (73 angles) 6. Technical Reference

26| 210
26| 240
26| 270
26| 300
26| 330
39 0
39| 225
39 45
39| 67.5
39 90
39 112.5
39 135
39 157.5
39 180
39 202.5
39 225
39| 2475
39 270
39 292.5
39 315
39 337.5
54 0
54 18

n[Theta [Phi
40 54 36
41 54 54
42 54 72
43 54 90
44 54 108
45 54 126
46 54 144
47 54 162
48 54 180
49 54 198
50, 54 216
51 54 234
52 54 252
53 54 270
54 54 288
55 54 306
56 54 324
57 54 342
58 69 0
59 69 30
60| 69 60
61 69 90
62 69 120
63| 69 150
64 69 180
65| 69 210
66| 69 240
_67] 69 . 270
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6.3.3. W6 Quarter-Basis (41 angles)

6. Technical Reference

68 69 300
69 69 330
70 83.25 0
71 83.25 90
72| 83.25 180
73]  83.25 270

6.3.3. W6 Quarter-Basis (41 angles)

Theta bound nPhis
0 9 1
18 27 8
36 46 12
56 66 12
78 90 8

Angle indices for W6 Quarter Basis

n Theta Phi
1 0 0
2 18 0
3 18 45
4 18 90
5 18 135
6 18 180
7 18 225
8 18 270
9 18 315
10 36 0
11 36 30
12 36 60
13 36 90
14 36 120
15 36 150
16 36 180
17 36 210
18 36 240
19 36 270
20 36 300
21 36 330
22 56 0
23 56 30
24 56 60
25 56 90
26 56 120
27 56 150
28 56 180
29 56 210
30 56 240
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6.3.3. W6 Quarter-Basis (41 angles)

6. Technical Reference

31 56| 270
32 56| 300
33 56| 330
34 78 0
35 78 45
36 78 90
37 78] 135
38 78] 180
39 78] 225
40 78] 270
41 78| 315
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6.3.3. W6 Quarter-Basis (41 angles) 6. Technical Reference

6.4. Documentation for LBNL BSDF XML spec

The XML schema was written using Altova XML Spy Home Edition (www.altova.com)

The XML schema is stored in the file BSDF.xsd. This schema definition files contains the structure and other
requirements that the data files (XML) have to adhere to. Many XML editors have the capability to validate an
XML file against an XSD schema

This XML schema was designed to store BSDF (bi directional scattering distribution function) data for
complex glazing types. All the data for a given layer or system are stored in one file. This includes the
following data sections ‘Transmission Front”, “Transmission Back”, “Reflection Front”, “Reflection Back”. It
also allows storage of these properties at various wavelengths. The angular basis for this data is also
specified in the file.

Here is an example of the most basic XML file that validates against the XSD schema:

<?xml version="1.0" encoding="UTF-8"7>
<Layer xmlns="http://windows.lIbl_gov"
xmIns:xsi="http://www.w3_.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://windows.Ibl_gov BSDF.xsd">
<Material><Name>My Test Material</Name></Material>
<DataDefinition>
<AngleBasis>
<AngleBasisType>Incidence</AngleBasisType>
<AngleBasisBlock>
<Theta>0</Theta>
<Phi>0</Phi>
</AngleBasisBlock>
</AngleBasis>
<AngleBasis>
<AngleBasisType>Transmission Front and Back</AngleBasisType>
<AngleBasisBlock>
<Theta>0</Theta>
<Phi>0</Phi>
</AngleBasisBlock>
</AngleBasis>
<AngleBasis>
<AngleBasisType>Reflection Front and Back</AngleBasisType>
<AngleBasisBlock>
<Theta>0</Theta>
<Phi>0</Phi>
</AngleBasisBlock>
</AngleBasis>
</DataDefinition>
<WavelengthData>
<Wavelength unit="integral'>Visible</Wavelength>
<WavelengthDataBlock>
<WavelengthDataType>Transmission Front</WavelengthDataType>
<ScatteringDataType>BTDF</ScatteringDataType>
<ScatteringData>long string with space delimited all the
values of the BSDF</ScatteringData>
</WavelengthDataBlock>
<WavelengthDataBlock>
<WavelengthDataType>Reflection Front</WavelengthDataType>
<ScatteringDataType>BTDF</ScatteringDataType>
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<ScatteringData>long string with space delimited all the
values of the BSDF — contact LBNL (WINDOWHelp@lbl.gov) for details about the
data format if you want to use this feature</ScatteringData>
</WavelengthDataBlock>
<WavelengthDataBlock>
<WavelengthDataType>Reflection Back</WavelengthDataType>
<ScatteringDataType>BTDF</ScatteringDataType>
<ScatteringData>long string with space delimited all the
values of the BSDF</ScatteringData>
</WavelengthDataBlock>
</WavelengthData>
</Layer>

Explanation

Layer is the data value that holds all the information, it is the container for one system or layer. xmins, which
defines in what namespace all the variables are defined.

<Layer xmlns="http://windows.lbl_gov"
xmIns:xsi="http://www.w3_.0org/2001/XMLSchema-instance"
xsi:schemalLocation="http://windows.Ibl_gov BSDF.xsd">

L

Material [

[

el

aDataDefinition [

WavelengthData E%]

1.0

Wavelength iz a string that
holds the description For
what spectral wavelength
this propetty is walid, Entries
could be Wisible, Solar, FIR
(Far infrared], LN, or value,
Yalue iz 3 waluz in
nanormeters, such as 300

There are three elements defined in Layer; Material, DataDefintion and WavelengthData.
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e =
r- -E:.t'flu.irPf:rnh&*ﬂl}ilit:-,-r :

Material is an element that contains useful information about the sample. “Name” is the only required element
(solid line around the box), all other elements that are shown above with dashed-lines around the box are
optional.

<Material><Name>My Test Material</Name></Material>
In the example file above, Name is the only element defined.
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;AngleBasisTmJ

]
AngleBasisType describes
what type the Angular
Buasis that Fallows iz, \alues
can be Incidance,
Transrnission Front,
Transrnission Back,
Refection Front and
Refection Back, IF anly one
zach of the Transmission and
Refection basis are defined,
then they are assurned to be
walid For both Frant and
Back

L =-"""""1
AngleBasis o] —@EI— --—Hame
A LA 9
7 [ m

(1a]

1.

‘Angleﬂasisﬂlock

, 1.m

i AngleBasisBladk is the actual
v Theta, Phi paits Faor the

v angular basis, The Solid

' Angle can also be specified,
' Far each Theta, Phi pair, but

DataDefinition 1 —-— ||

iz not required, The order of
these pairs is wery
impartant, it is later used to
figure out the order in the
ScatteringCrata elemnent

____________ 1
v
'
|

-
iy
'
|

DataDefinition is the section where we define what kind of data is presented in the WavelengthData section.

DataDefinition contains only 1 element and a comment. AngleBasis is the important one. It is made up from
AngleBasisType, Name, AngleBasisBlock and Comments.

AngleBasisType describes what type the Angular Basis that follows is. Values can be Incidence,
Transmission Front, Transmission Back, Transmission Front and Back, Reflection Front, Reflection Back and
Reflection Front and Back. If only one each of the Transmission and Reflection basis are defined, then they
are assumed to be valid for both Front and Back

AngleBasisBlock is the actual Theta, Phi pairs for the angular basis, or a definition of evenly spaced Phi's in a
theta band. The Solid Angle can also be specified, for each Theta, Phi pair, but is not required. If the full theta,
phi pairs aren’t specified, you can also use nPhis as a variable to specify the number of phi's in a certain
Theta ring. They are assumed to be distributed evenly around 360 degrees. The order of these pairs is very
important, it is later used to figure out the order in the ScatteringData element. Bound specifies the upper
boundary for the theta band. For example if the theta angles are 50, 60, 70 and 90 degrees, then the Bound

value could be 55, 65, 80. For the Klems basis, this will be 145 pairs like this:
<AngleBasisBlock><Theta>0</Theta><Phi>0</Phi></AngleBasisBlock>

Or for the Klems basis with evenly spaced phi’s, it can look like this:
<AngleBasisBlock><Theta>10</Theta><Bound>15</Bound><nPhis>4</nPhis></AngleBasisBlock>
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AngleBasisBlock [Tj_(_"'_:E'_. : : : : : : : : :I

&ngleBasisBlock is the actual
Theta, Phi pairs For the
angular basis, The Salid
&ngle can also be specified,
For each Theta, Phi pair, but
is not required, The order of
these pairs is wery
irnpartant, it is later used to
fiqure aut the order in the
ScatteringCrata elerment,
nPhis iz used when defining
a basis with evenly spaced
phi's around 360 degrees,
Bound iz used with nPhis, ta
specify what the boundaries
of the theta band are (theta
is the midpaint of the band)

1 1= - L
r- = nPhis |

____________ -
1

<DataDefinition>

<AngleBasis>
<AngleBasisType>Incidence</AngleBasisType>

<AngleBasisBlock>

<Theta>0</Theta>

<Phi>0</Phi>
</AngleBasisBlock>

</AngleBasis>
<AngleBasis>
<AngleBasisType>Transmission Front and Back</AngleBasisType>

<AngleBasisBlock>

<Theta>0</Theta>

<Phi>0</Phi>
</AngleBasisBlock>

</AngleBasis>
<AngleBasis>
<AngleBasisType>Reflection Front and Back</AngleBasisType>

<AngleBasisBlock>

<Theta>0</Theta>

<Phi>0</Phi>
</AngleBasisBlock>

</AngleBasis>
</DataDefinition>
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WavelengthData EI—E)EI—

Wavelangth is a string that
halds the description For
what spectral wawelength
this property is walid, Entries
could be Wisible, Solar, FIR
(Far infrared), UM, o walue,

JWavelenmh

Walue is a value in
nanoreters, such az 300

—|?| WavelengthDataBlock [ﬁ]_E:E_
1.4

WavelengthDataBlock iz a
cornplex data type that cantains
the WavelengthDataType
[Transmittance etc) and the
actual ScatteringCrata

AEWavelentha‘taTmre n

1.0
WavelengthDataType is a
stting that describes what
type the following data is,
Walid walues are:
"Tranzrmission Frant,
Transrnizsion Back, Refection
Frant and Reflaction Back

—EScaﬂerinuDataTm)e "

1.0

ScatteringCrataType is a
stting that describes what
type the fallowing data s,
“alid walues are: "BTDF,
Bi-Directional Transmittance,
BTCF haz walues From 0 to
infinity, Bi-Directional
Transmittance has walues
from 0-1, This is used bath
for Reflection and
Transrnission

Scaﬂerinunm

£l
v

1.0
SrattetingCrata is a loang
string that contains the
BSDF walues space
seperated, This string is long.
far the Klems Basis
[145+145] it iz 21028 walues
lang. The arder in which
theze waluas are presentad iz
defined elsewhere in this
docurnent

WavelenghtData is made up from the elements Wavelength and WavelengthDataBlock.

Wavelength defines for what wavelength the following set of scatteringdata is valid. This could be an integral
such as Visible, Solar, NIR, FIR. Where the wavelength ranges are: Visible (380-780 nm), Solar (300-2500
nm), NIR (near IR, 780-2,500 nm), FIR (5,000- 40,000 nm), or a value, such as 300. It is important to use the

“unit” attribute. The units can be “integral”,

nanometers”,

microns

” o

, “micrometers”.

WavelengthDataBlock is a complex data type that contains the WavelengthDataType (Transmittance etc),
The ScatteringDataType and the actual ScatteringData.

WavelengthDataType is a string that describes what type the following data is. Valid values are:
"Transmission Front, Transmission Back, Reflection Front and Reflection Back *“

ScatteringDataType is a string that describes what type the following data is. Valid values are: "BTDF, Bi-
Directional Transmittance. BTDF has values from 0 to infinity, Bi-Directional Transmittance has values from 0-
1. This is used both for Reflection and Transmission

ScatteringData is a long string that contains the BSDF values space seperated. This string is long, for the
Klems Basis (145*145) it is 21025 values long. The order in which these values are presented is defined

elsewhere in this document

<WavelengthData>
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6.3.3. W6 Quarter-Basis (41 angles) 6. Technical Reference

<Wavelength unit="integral'>Visible</Wavelength>
<WavelengthDataBlock>
<WavelengthDataType>Transmission Front</WavelengthDataType>
<ScatteringDataType>BTDF</ScatteringDataType>
<ScatteringData>long string with space delimited all the
values of the BSDF</ScatteringData>
</WavelengthDataBlock>
<WavelengthDataBlock>
<WavelengthDataType>Reflection Front</WavelengthDataType>
<ScatteringDataType>BTDF</ScatteringDataType>
<ScatteringData>long string with space delimited all the
values of the BSDF</ScatteringData>
</WavelengthDataBlock>
<WavelengthDataBlock>
<WavelengthDataType>Reflection Back</WavelengthDataType>
<ScatteringDataType>BTDF</ScatteringDataType>
<ScatteringData>long string with space delimited all the
values of the BSDF</ScatteringData>
</WavelengthDataBlock>
</WavelengthData>
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6.5.1. W5_NFRC_2003.std 6. Technical Reference

6.5. Standards Files used in WINDOW 6

WINDOW 6 references the W5_NFRC_2003.std file for definitions of calculation standards. This file is found
in the “LBNL Standards” sub-directory where the WINDOW 6 program is installed (the default being
c:\Program Files\ LBNL\ LBNL Standards).

6.5.1. W5_NFRC_2003.std

Below is a listing from the W5_NFRC_2003.std file listing the standard assumptions used in WINDOW 6 for
optical properties calculations.

Standard Description : Consistent with NFRC 300-2003 - default for WINDOWS5
Standard Provides Methods: SOLAR, PHOTOPIC, COLOR_TRISTIMX, COLOR_TRISTIMY,
COLOR_TRISTIMZ, THERMAL IR, TUV, SPF, TDW, TKR

Name : SOLAR

Description : NFRC 300-2003 Solar

Source Spectrum : ASTM E891 Table 1 Direct AM1 5.ssp
Detector Spectrum : None

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength : 0.3

Maximum Wavelength : 2.5

Name - PHOTOPIC

Description : NFRC 300-2003 Photopic

Source Spectrum : CIE Illuminant D65 1lnm.ssp
Detector Spectrum : ASTM E308 1931 Y.dsp
Wavelength Set : Color 5nm.wvl

Integration Rule : Trapezoidal

Minimum Wavelength : 0.38

Maximum Wavelength : 0.78

Name : COLOR_TRISTIMX

Description : ASTM E308 Color - not in NFRC 300-2003
Source Spectrum : CIE Illuminant D65 1lnm.ssp
Detector Spectrum : ASTM E308 1964 X.dsp

Wavelength Set : Color 5nm.wvl

Integration Rule : Trapezoidal (Normalized, k=1.0)
Minimum Wavelength : 0.38

Maximum Wavelength : 0.78

Name : COLOR_TRISTIMY

Description - ASTM E308 Color - not in NFRC 300-2003
Source Spectrum : CIE Illuminant D65 1nm.ssp
Detector Spectrum : ASTM E308 1964 Y.dsp

Wavelength Set : Color 5nm.wvl

Integration Rule : Trapezoidal (Normalized, k=1.0)
Minimum Wavelength : 0.38

Maximum Wavelength : 0.78

Name : COLOR_TRISTIMZ

Description : ASTM E308 Color - not in NFRC 300-2003
Source Spectrum : CIE Illuminant D65 1nm.ssp
Detector Spectrum : ASTM E308 1964 Z.dsp
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Wavelength Set : Color 5nm.wvl

Integration Rule : Trapezoidal (Normalized, k=1.0)
Minimum Wavelength : 0.38

Maximum Wavelength : 0.78

Name : THERMAL IR

Description : Thermal Infrared average - not in NFRC 300-2003
Source Spectrum : Blackbody (T=300.0K)

Detector Spectrum : None

Wavelength Set : Data

Integration Rule : Trapezoidal

Minimum Wavelength : 5.0

Maximum Wavelength : Wavelength set

Name - TUuV

Description : Unweighted UV average - not in NFRC 300-2003
Source Spectrum : ASTM E891 Table 1 Direct AM1 5.ssp
Detector Spectrum : None

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength : 0.31

Maximum Wavelength : 0.38

Name - SPF

Description : Skin Protection Factor - not in NFRC 300-2003
Source Spectrum : Sayre UV Source.ssp

Detector Spectrum : CIE SPF McKinlay UV.dsp

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength : 0.28

Maximum Wavelength : 0.4

Name - TDW

Description : NFRC 300-2003 UV Damage Weighted Transmittance based on CIE 89/3
Source Spectrum : ASTM E891 Table 1 Direct AM1 5.ssp

Detector Spectrum : UV Action (a=3.6, b=12.0)

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength - 0.3

Maximum Wavelength - 0.7

Name = TKR

Description : Old-style Krochmann damage weighted average - not in NFRC 300-2003
Source Spectrum : ASTM E891 Table 1 Direct AM1_5.ssp

Detector Spectrum : Krochmann

Wavelength Set : Source

Integration Rule : Trapezoidal

Minimum Wavelength - 0.3

Maximum Wavelength - 0.5
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