9. COMPLEX GLAZING

9.1. Overview

The following special cases are covered in this section:

9.2. Integral Venetian Blinds
9.3. Frits

9.2 Integral Venetian Blinds

page 9-2
page 9-37

Integral venetian blinds (venetian blinds between two glazing layers in a glazing system) fall into the
category of a dynamic glazing product. The rules for rating dynamic glazing products, according to NFRC
100 and 200, state that they must be rated in both their fully open and fully closed positions. In the case of
modeling retractable integral venetian blinds as part of a dynamic glazing product, the fully open position is
when the venetian blind is completely retracted. However, even when completely retracted, the stacked
venetian blind slats become a “block” of material that must be modeled.

outside

NN

inside

Figure 9-1. Integral Venetian Blind is a blind between two pieces of glass

The following cases must be modeled for each venetian blind configuration:

=  OPEN -- Venetian blind fully retracted, ie, the most transmitting state

= CLOSED -- Venetian blind fully deployed, ie, the least transmitting state
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

9.2.1. WINDOW Preferences

It is important to set the values correctly in the Preferences dialog box in order to produce reasonable results
in WINDOW. The settings should be as follows:

Thermal Calcs Tab

Set Calculation Standard

t0 “ISO 15099" —p Calculation standard [{El0gktEz]
Corvection models
Outzide Integral Inside
Modsd Model v Model
Wenetian blinds | {150 15039 x|l | i1so 15033 =l | 15015093 4
woven shades| |150 16033 =1 | 15015033 =1} | 150 15088 =l

Calculation standard: ISO 15099
Integral Model: ISO 15099

Set Convection Model
for Integral Venetian
Blind to “ISO 15099”

Options ~ Thermal Calcs | Optical Calcs DpticaIDataI

— Thermal calculation options

Figure 9-2. Preferences settings for Thermal Calcs Tab for Integral Venetian Blind

Optical Calcs Tab

Use matrix method for specular systems (glazing systems without shading devices): unchecked
Spectral data: Condensed spectral data

Number of visible bands: 5

Number of IR bands: 10

Generate ful spectrally-averaged matrix for Solar Band: unchecked

Generate ful spectrally-averaged matrix for Visible Band: unchecked

Angular basis: W6 quarter-size

Solar/ Visible range: Directional diffuse

FIR range: Directional diffuse

# of segments: 5
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9. COMPLEX GLAZING

9.2 Integral Venetian Blinds

Leave Use Matrix method for

specular systems unchecked \
N

Set Spectral data to

“Condensed spectral data” \‘

Set Number of visible bands to “5” —__

Set Number of IR bands to “10”

“Solar band” and “Visible band”
can be left unchecked for NFR
ratings — these are only used to
view results in the MatrixReader
spreadsheet

Set Angular basis to
“W6 quarter-size”

— Optical calculation options

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

DptionsIThermaICaIcs Optical Cales DpticaIDatal

> Spectral data ICDndensed spectral data j

> Humber of visible bands: |5

—— Mumber of IR bands: I'IEI

Generate full zpectrally-averaged matrix for:

W [ Solar band
—» [ “isible band

'Angular basiz IWB quarter-size A I

Yenetian blind calculation methods
Solar/Vizible range | Directional diffuse

Directional diffuse

IS—V\

FIR range

# of segments:

- | &
- |

Figure 9-3. Preferences settings for Optical Calcs Tab forIntegral Venetian Blind

Set both

—  Solar/Visible
____ range and FIR

range” to
“Directional
diffuse”

Set # of segments
to 5"

THERMG6.2/WINDOWG.2
NFRC Simulation Manual

DRAFT -- May 10, 2009

9-3



9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

9.2.2. Open Venetian Blind
There are two scenarios for Open venetian blinds:

= Retractable / Open: Venetian blinds that retract up to the top of the glazing system

outside inside

Figure 9-4. Retractable / Open Venetian Blind
= Non-Retractable / Open: Venetian blinds that are fixed at the bottom (do not retract up) - the “open”

outside inside

state is defined as having the blind slats horizontal (pgrpendicular) to the plane of the glass.
Figure 9-5. Non-Retractable / Open Venetian Blind

For Retractable / Open, two examples will be illustrated:
=  The venetian blind fully retracted inside a double glazed system.

= The venetian blind fully retracted between an IGU and a third glazing layer (such as, but not limited to,
an add-on panel).

For Non-Retractable / Open, one example will be illustrated:

= The venetian blind inside a double glazed system with the venetian blind slots in a horizontal (open)
position.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

9.2.1.1. Fully Retracted / Open Venetian Blind Inside a Double Glazed System

The following section discusses how to model a fully retracted venetian blind that has a stack of blind slats at
the top of the glazing system. The following figure shows the Head cross section for a venetian blind in the
fully-retracted position inside a double-glazed system.

In this example, only the Head section will be shown. For Vertical Sliding windows where the lower sash
contains an integral venetian blind, the lower sash portion of the Meeting Rail section will be modeled with
the same venetian blind considerations as the Head section. The other cross sections (Jambs, Sills and Meeting
Stiles) are modeled normally, without any venetian blind considerations.

In WINDOW:

1. Glazing System Library: Create the appropriate glazing system in the Glazing System Library. In
this case, it is not necessary to model a venetian blind in WINDOW, because the blind is fully
retracted.

In THERM

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined in WINDOW (no venetian blind modeling
needed) into the frame geometry. Make sure that the Sight line to bottom of glass value includes the
height of the block representing the closed venetian blind, so that the Frame and Edge of Glass
boundary conditions and U-factor tags are defined automatically by THERM.

3. Boundary Conditions: Define the Boundary Conditions in the normal manner; no venetian blind was
modeled in WINDOW, so the Boundary Conditions in THERM do not need to be modified for a
Shading System

THERMG6.2/WINDOWG.2
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

Use the proper modeling technique where the frame meets
the surround panel, ie, model these voids as air cavities

A

Stack of venetian
blind slats

Double glazed
system

Figure 9-6. Head cross section with fully retracted venetian blind inside a double-glazed system.
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9. COMPLEX GLAZING

9.2 Integral Venetian Blinds

U

N

< Top of venetian blind
assembly

Block of Aluminum Alloy used
to represent the geometry and
material properties of the stack
of venetian blind slats in their
fully retracted position

In this case the stack of blind
slats is approximately 15 mm
wide and 50 mm long.

Bottom of venetian blind
assembly

The space between the stack of
venetian blind slats and the glazing

Glazing system cavity layers is filled with a material “linked”
to the glazing system cavity.

Figure 9-7. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.

Follow these steps to model a fully retracted venetian blind:

(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use the
appropriate material properties from NFRC 101 “Procedure for Determining Thermo-Physical Properties of Materials
for Use in NFRC-Approved Software Programs” for the stack of retracted venetian blind slats.)

1. Draw the Head cross section of the product frame.

2. Draw the geometry of the retracted venetian blind, including the length and width of the stacked
venetian blind slats and any continuous hardware that holds the blind in place (top and bottom).
(Note: In this case, the system seems to be “floating” because non-continuous hardware is used to attach the

blind to the fenestration system.)
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

3. Insert the glazing system.

The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to

meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments.

Note: Another method would be to insert “float glass” polygons for the glazing layer extensions - this

method eliminates the need to insert the points in the glazing system for the boundary condition
segments.

In this example the edges of the glazing system
intersect the frame at different heights so the edges of
the glazing system are “stretched” to meet the frame.

Insert the glazing system at the bottom of the venetian
blind assembly with “Spacer height” and “Sight line to
bottom of glass” set to 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then pull

the edges of the glazing in the glazing )
system up to the frame.

Preferences Drawing Options

Airc to Polygon I— d M
conversion 15 SIS S SR

[~ Stay in draw mode after drawing

[ Always check for averlapping palgons
¥ Snap preview

¥ Tape Measure &verage Temperature
Iv llow editing of 1G polygons

[+ FPrompt before deleting polygons

When inserting the glazing
system, make sure the “Sight
line to bottom of glass” includes
the height of the entire Venetian
blind assembly, so that points
will be inserted in the proper
places to define the boundary
conditions and U-factor tags.
Insert a point on the outside
alass surface.

Figure 9-8. Insert the glazing system.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

4. Fill the cavities around the venetian blind with a material, and then link that material to the cavity of
the main glazing system. There may be several cavities to be linked, as shown in the figure below.

To link the cavity next to the venetian blind to the
main glazing system cavity, do the following:
o fill the cavity with a material (any material
will work)
select the cavity you just filled
go to the Library menu, Create Link
option
o the “eyedropper” tool will appear — click
on the main glazing cavity (the polygon to
link to) and the other cavity will turn gray
and have the same name as the glazing
system cavity.
e The linked cavity will turn gray.

Libraries Options Calculation  Window  Help

Siet Material F4

Set Boundary Condition FS

Material Library Shift-F4

Boundary Condition Library Shift-F5

Gas Library Shift-Fa N

Select Material/Boundary Condition

Glazing Systems F&
UFackor Mames

Create Link 65’

Rermaye Lirk

Figure 9-9. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

5. Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic
U-factor Tag = None
v V.

BC = NFRC 100-2001 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

» o Ft——
BC = NFRC 100-2001 Exterior BC = <glazing system name> U-factor Inside Film
U-factor Tag = None Radiation Model = AutoEnclosure

U-factor Tag = Edge

s4——

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = Adiabatic

U-factor Tag = None

Figure 9-10 Define the boundary conditions for the cross section

6. Calculate the results for this cross section.

7. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

8. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

9.2.1.2. Fully Retracted / Open Venetian Blind Between a Double-Glazed System and a Third Glazing
Layer

The following figure shows the Head cross section for a venetian blind in the fully-retracted position between
a double-glazed system with a third glazing layer, such as, but not limited to, an add-on panel.

<4——— Stack of venetian
blind slats

Third glazing layer
«——— with venetian blind

Double glazed
system

Figure 9-11. Head cross section with fully retracted venetian blind between a double-glazed system and a third glazing layer.
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

<4——— Top of venetian blind
assembly

Block of Aluminum Alloy
used to represent the
geometry and material
properties of the stack of
venetian blind slats in their
fully retracted position

In this case the stack of blind
slats is approximately 15
mm wide and 50 mm long.

Bottom of venetian
blind assembly

!

Dual glazed
system cavity

Third glazing layer
cavity.

Figure 9-12. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.
Follow these steps to model a fully retracted venetian blind between a double glazed system and a third
glazing layer:
(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use the
appropriate material properties from NFRC 101 “Procedure for Determining Thermo-Physical Properties of Materials
for Use in NFRC-Approved Software Programs” for the stack of retracted venetian blind slats.)

1. Draw the Head cross section of the product frame.

2. Draw the geometry of the retracted venetian blind, including the length and width of the stacked
venetian blind slats and any continuous hardware that holds the blind in place (top and bottom).

3. In WINDOW, make the appropriate glazing system (in this case a triple glazed system that represents
the double glazed system and a third glazing layer (such as an add-on panel)).
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

4. Insert the glazing system.
The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments. Another method would be to insert
“float glass” polygons for the glazing layer extensions - this method eliminates the need to insert the
points in the glazing system for the boundary condition segments.

In this example, the edges of the glazing
system intersect the frame at different
heights, so the glazing layers are
“stretched” to meet the frame

Insert the glazing system at the bottom of
the venetian blind assembly with “Spacer
height” and “sight line to bottom of glass”
set to O.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then pull the
edges of the glazing in the glazing system
up to the frame.

Preferences Dirawing Options

Arc ta Polygon d id
byl n |15 earees per side

™ Stayin draw mode after draving

[~ Bhways check for overlapping polygons
v Snap preview

¥ Tape Measure Average Temperature
v llow editing of 1G polygons

I Prompt before deleting polygons

When inserting the glazing
system, make sure the “Sight
line to bottom of glass” includes
the height of the entire Venetian
blind assembly, so that points
will be inserted in the proper
places to define the boundary
conditions and U-factor tags.
Insert a point on the outside
alass surface.

x|

Figure 9-13. Insert the glazing system and edit it if necessary to bring the glazing layers to the frame.
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9.2 Integral Venetian Blinds

9. COMPLEX GLAZING

Fill the cavities in the double glazing system and around the venetian blind in the third glazing layer

with a material (any material), and then link that material to the appropriate cavity - the double
glazing system cavity to the double glazing system and the third glazing layer cavity to the third
glazing layer. There may be more than one area that is linked to a cavity, so make sure to link them

all.

To link the cavity next to the venetian blind to the

main glazing system cavity, do the following:

fill the cavity with a material (any material L
will work) ]

/

select the cavity you just filled SA

go to the Library menu, Create Link
option

the “eyedropper” tool will appear — click
on the glazing cavity (the polygon to link
to) and the other cavity will turn gray and
have the same name as the glazing
system cavity.

The linked cavity will turn gray.

Libraries Options

Calculation  Window  Help

Siet Material F4

Set Boundary Condition F5

Material Library Shift-F4

Boundary Condition Library Shift-FS

Gas Library Shift-Fa /'
Select Material/Boundary Condition /

Glazing Systems
UFactor Mames

F&

T

Create Link Linked
Remave Link cavities
\‘A
T Linked
cavities
Figure 9-14. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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9. COMPLEX GLAZING

9.2 Integral Venetian Blinds

6. Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic

BC = NFRC 100-2001 Exterior
U-factor Tag = SHGC Exterior

BC = NFRC 100-2001 Exterior
U-factor Tag = None

; U-factor Tag = None

—>

K

<4—

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

[
|

o

BC = Adiabatic
U-factor Tag = None

A

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

Figure 9-15 Define the boundary conditions for the cross section

7. Calculate the results for this cross section.
8. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles

as appropriate).

9. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-

value, SHGC and VT.
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

9.2.1.3. Non-Retractable / Open Venetian Blind Inside a Double Glazed System

Non-Retractable / Open Venetian Blind are systems that are fixed at the bottom (do not retract up), and the
“open” poisition is defined as the blind slats set to a horizontal position, perpendicular to the plane of the
glass.

outside 1] inside

In WINDOW:

1. Shade Material Library: Make sure that the appropriate material is in the Shade Material Library. If
it is not, contact the manufacturer to submit data to the Complex Glazing Database (CGDB). For this
example, we are using the generic blind material called “Off White Slat”.

Make sure to check the slat thickness of the material definition, and create a new record with the
appropriate thickness if the default material does not have the thickness used in the blind being
modeled.

2. Shading Layer Library: Reference the “Off White Slat” material and define the Venetian Blind
geometry (horizontal slats) in the Shading Layer Library

3. Glazing System Library: Define the glazing system with the venetian blind between two layers of
glass

In THERM:

4. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

5. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the
frame geometry

6. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”
7. Simulate the model, save the results

In WINDOW:
8. Frame Library: Import the THERM files into the Frame Library

9. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library

These steps are illustrated in more detail in the following discussion.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

In WINDOW:

1. Shade Material Library: Make sure that the appropriate material is in the Shade Material Library
(accessed from Libraries/Shade Material). If it is not, contact the manufacturer to submit data to the
CGDB. For this example, we are using the generic blind material called “Off White Slat”.

i W6 - Shade Material Library {C:\Program Files',LBNL WINDOWG', w6.mdb) 100 x|

File Edit Libraries Record Tools Wiew Help

S

DEHsBR(E[E: 4> v[Bae0; O%7(%) 28
Shade Material Library [C:%\Program FileshLB ML WIMNDOWEwWE. mdb)

| v

Detailed View |
Cale | 1D Name ProductM ame Manufacturer Source
Hew |
30101 Slat Metal & Opaque white colored slat material 150 15039 Usger
&I a0z Slat Metal B Opaque pastel colored slat material 150 15033 User
Delete | | 30103 Slat Metal C Opaque light-dark colored slat material 150 15039 Usger
— il | 30104 Slat Metal D Translucent white colored slat material 150 15039 Usger
Im 31000 WINDAT Internal Light Yenetian Blind-Optics5.tat Opaque light-colored slat material WINDAT Spect |GDE User wUser
I— 31001 BSDF Material: My Special material Example LEML
| 3002 Diffusing shade material Example LEML Usger
Advanced... | | 1002 BSOF Material: LEML example for Klems coordinate system
15 ek i) | 31005 BSDF Material: Koester Retrolux Blind
- | 1006 Woven Shade Material ‘woven Shade Generic Uszer
» O Wwhite Slat Off-white diff at IGDE User vl ge ;
Export | 31101 Light Green Slat Light-green slat Generic IGDE User vUsger =
Bepart | | 21102 Light Brown Slat Light-bravan slat Generic IGDE User wUszer
Print | | 31103 Red Slat Fed slat Generic IGDE User vUsger
31104 Dark Blue Slat Drark-blue slat Generic IGDE User vUsger
R | A
Far Help, press F1 [Mode: WFRC 51| M [ 2

Figure 9-16 Make sure the appropriate material is defined in the Shade Material Library
(accessed from Libraries/Shade Material)

i Shade Material Library {C:'Program Files\LBNL} WINDD! - |EI|1|
File Edit Libraries Record Tools Wiew Help

DS BB S E: > B o0 O#HZ
=
_ P - Verify that
El Trickness| 03 mn the thickness
([n3:] .
= Mame: |0t wikite Slat Is correct
Hew Product Mame: IDH-white diffuze lat -

C -
e I anufacturer: IGenerlc

Delete Solar

Trats, Front [Tsol]:l 0.000

Tranz, Back [Tzol2]: | 0,000
Reflect., Front [Rsall]: | 0.857
Reflect. . Back [Rsol2) | 065

1] | Ll_l
Far Help, press F1 Mode: MFRC [SI | [mum 5
Figure 9-17 Make sure the Venetian blind thickness is correct in the Shade Material Library.

ilif

Save

=1

Make sure that the thickness defined in the Shade Material is correct for the Venetian blind slat
material being modeled.
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

2. Shading Layer Library: Define the Venetian Blind geometry (horizontal slats) in the Shading Layer
Library

i Shading Layer Library (C:\Thermdoc', THERM 6.2 - WINDOW 6.2 NFRC Sim Manua =10 x|

Flle Edit Libraries Record Tools Wiew Help

P %2R B8 : «arn|B ©0;: OH[? | %2R

Shading Layer Library =
List
__I 1D #: |23

Mew

Mame: IDH White Blind, Open [0 slat angle], 15 mm

Lo

__pyl Praduct Hame: I
Dielet -

il b arufacturer: IGenerlc

Type: IVenetian blind. harizontal j
bl aterial: |3‘I 100 OFf w'hite Slat j
Effective hale area fraction: I 0.050 M atris Calc |

Yenetian Blind |

Slatwidthe  [150  mm
Spacihg: W i -
Til: [ty open ] =]
Tilt angle: lﬂ—il degrees

Blind thickness: I'I 50 i ———,

Rize: I 0830 mm
Help
| JURES

-
4| | »

For Help, press F1 Mode: MFRC ST [ [NUM 5
Figure 9-18 Define the venetian blind geometry for the “open” (horizontal) slats

e Type = Venetian blind, horizontal

e Material = Off White Slat

e Slat Width = appropriate value, in this example 15 mm

e Spacing = spacing between each slat, in this example 12 mm

e Tilt =“fully open (0°)” for a slat in the horizontal position

aat w\d‘f“ #

" % slat thickness

e

rise
~
.3

spacing
~
e
: tilt angle

# Fl
blind thickness

Figure 9-19 Venetian blind geometry definition
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9. COMPLEX GLAZING

9.2 Integral Venetian Blinds

3. Glazing System Library: Define the glazing system with the venetian blind between two layers of

glass

% Window Library (C:% Thermdoc', THERM 6.2 - WINDDW 6.2 NFRC Simn Manual — 2009% w6¥enetian.mdb)

File Edit Libraties Record Tools Wiew Help

=10l x|

DS $BR@|Z|EH[: « « » |@

@i O# 7% 2K

List

i

Calz [F9)
Mew
Cepy

Delete

iy

Save

—Glazing System Library

Owerall thickness: |4?.DS2 mm

ID #: |24 Mame: |LowE. DbIGIz, Intsgral Offwhite Veretiar, 7 .
ﬂLayers:IS i’ TiIt:I 90 ° G Height:l 1000 mm // '
E nviranmental = _ e :
e | MFRE 100-2004 =l IG Widthy] 1000 mm v
1 2 3
Comment:l

tode: Iﬂ

Report | [ o] Name Mode| Thick [Fiip] Tsol | Rsolt [ Reolz | Tuis [ Rwist [ Rwis2 | T | E1 | E2 [ cond |
E— | j Glazz1 »» 9801 CLEARILOF # a0 o0& 0075 0075 0893 0083 0083 0000 0840 0840 1.000
Gap1 rr 1 Air 218 O
'j Shade 2 k¥ 23 Off White Blind, Open [0 150 O 0000 0300 0300 1.000
Set Layer 2/‘ Gor2 v 1 AR 42 O
to “Shade” - | fass3 pb 9921 LOWE_3LOF # 30 [Jlossz 0122 0112 0824 0195 0110 0000 0155 0840 1.000
using the Al | 5
pulldown
Certer of Glass Results | Temperature Data | Optical Datal Angular Data | Color Properties Hadiancel
Ufactar sSC SHGC Fel Ht. Gain Twis Feff Gap 1 Keff Gap 2 keff
WAm2-k, Wim2 W W Wim-f —
___________ 1979 0.788 0.684 512 0.708 01258 01173 0.0298
For Help, press F1 1' _l_ &
Cancel | Findl IID j 24 records found.
D Mame F anufacturer Type Fd aterial =
Click on the 15 Diffuging Shade LBML erample  Diffusing Diffuging shade material
double arrow 16 WINDAT Shade with Spectral Data WINDAT Yenehan WINDAT Intemal Light Yenetian Blind
to see the 17 White Frit Generic Fritted glass Slat Metal &
Shadmg 18 Koester blind BSDF LBMHL example  BSDF BSOF Material: Koester Retrolux Blind
|.—ayer L|brary 19 Generic Wowven Shade LBML example  ‘woven Wiowven Shade Material
list 20 0ff white Blind 24 mm slat at 45 degrees Generic Yeretian Off White Slat
Dark, Blue Blind 24 mm zlat at 45 degrees Generic enetian Dark, Elue Slat
Clear Frit [no pigment) Generic Fritted glass Slat Metal &
LIFF lind, Op Weneharn LIFF b
Off White Blind, Clozed [30 slat angle), 15 mm | Generic Yeretian Off White Slat —
4| | 3
Figure 9-20.For the middle layer in the Glazing System (Layer #2), select the venetian blind from the Shading System Library.
e Set Number of layers =3
e Set Layer #2 to “Shade” (from pulldown arrow to the left in the first column)
e Set Dtop, Dbot, Dright, Dleft to the appropriate values for the venetian blind geometry
THERMG6.2/WINDOWG.2
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9.2 Integral Venetian Blinds

9. COMPLEX GLAZING

5 window Library (C: Thermdoc', THERM 6.2 - WINDOW 6.2 NFRC Sim Manual - 2009 w6¥enetian. -0l x|
File Edit Libraries Record Tools Wew Help
I H| 2@ &(E: « «»v|[B - eN; O#7|%|2
— Glazing System Library -
List |
Calc (F3) D #: |24 Mame: |LowE. DbIG Iz, Integral O white Venetian, 7 -
Hew # Layers: |3 i’ e EE |G Height| 1000 mm // :
Erwirarimerital = ey e
Copu | E:Dmmims:|r~JFFu:100-2004 | IG ‘widkh] 1000 mmm 1 , i’ :
Delete | Comment: |
Save | Overall thickness:|4?.092 mm tdode: Iﬂ
Report | [ ] D] Name Mode] Thick |Flp E2 | Cond | Dtop [mm) | Dbot (mm) | Dright {mm)| Dieft (mm) | Cd
Hadiancel j Glazs1 w5801 CLEARZLOF # 30 [ oe40 1.000
= Gap1 »b 1 @i
j Shade 2 »» 23 0ffwWhite Blind, Open [0 150 O] 0900 1000 1.8 0o a0 30
Gap2 v 1 A 42 O )
j Glazs 3 w9921 LOWAE_ZLOF # 30 [J] o840 1.000
5 Set values for Dtop, )
Dbot, Dleft, Dright
Center of Glass Results | Temperature Data | Optical Data | Angular Data | Color Propeities | Radiance |
Utactar SC SHGC Fiel. Ht. Gain Tuiz K.eff Gap 1 Keff Gap 2 keff
W A2 Wim2 Wik Wik Wk —
1.979 0.786 0634 512 0.706 01258 01179 0.0233
|
Fot Help, press F1 Mode: MFRC E LM A

Figure 9-21. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.

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

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

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 9-22. Definition of Dtop, Dbot, Dleft and Dright for an interior venetian blind.

THERMG6.2/WINDOWG.2
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the
frame geometry. For this example, the Head cross section, the following settings were used in the
Insert Glazing System dialog box:

¢ Orientation: Down (for the Head cross section

e  Cross Section Type: Head
Setting the Cross Section Type to the approriate value allows THERM to automatically insert
a polygon in the correct place for the Dtop (for Head), Dbottom (for Sill), Dright (for Right
Jamb) and Dleft (for Left Jamb).

® Spacer Height: 0
In this case, it was easiest to set the spacer height to 0 and pull the sides of the glazing sysetm
layers up to the frame on each side (make sure Options/Preferences/Drawing Options has
“Allow Editing of IG Polygons” checked).

® Site Line to bottom of glass: include the height of both the Venetian blind hardware and
Dtop (or Dbot, Dleft or Dright depending on the cross section). This will automatically
insert a point in the glazing system and set the U-factor tag as Frame based on where the
Venetian blind hardware ends.

Set Sight line to bottom of glass to the height
of the Venetian blind hardware PLUS Dtop.
Then THERM will automatically mark that
Boundary Condition with a U-factor tag of
“Frame” and assign the Edge U-factor tag to the
appriopriate length Boundary Condition segment

Once the glazing system is

inserted, pull the glazing Orientation [0S
system layers up to meet the fentation =

frame on each side. —  Cross Section Type |Head | Cancel

Insert Glazing System

i

Glazing system width [47.1118 mm

CR cavity height {1000 e

Sight line to bottom of glass |20.473 mm
Spacer height |0

NNNRNERE

Edge of Glass Dimenzion |E3.5 mm
Glazing system height 150 mrm
Site line b interior shade edge |0 mm
. Site line bo exterior shade edge (0 i
Fill in Frame
Cavities as
needed Set the Cross Section Type ’G‘ftduzed for
as appropriate, ie, in this case Im etween
Head. This allows THERM to glass
Polygon _ automatically insert a polygon
representing ——p which represents the Dtop
thg Venetian distance (1.8 mm in this
blind example) as defined in the

WINDOW 6 glazing system

Figqure 9-23. Insert the glazing system with the Venetian blind

THERMG6.2/WINDOWS6.2
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

3. Add Venetian Blind Hardware: Add the head rail assembly of the venetian blind between the
polygon representing Dtop and the polygon representing the Venetian blind. (Allow editing of IG
polygons must be checked in Options\ Preferences\ Drawing Options tab).

Dtop

Draw the
Venetian blind
head ralil

assembly.

Move the points of the polygons
representing the glazing system
gaps and Venetian blind in order
to make room for the head rail
assembly of the Venetian blind.

Figqure 9-24. Insert the Venetian blind hardware.

4. Fill in the remaining cavities by linking them to the appropriate glazing system cavity.

Use the Fill tool to fill the
remaining cavities, then link
them to the appropriate
glazing system cavity

Pull the polygon representing the
Venetian blind up to meet the head rail
assembly hardware, or use the Fill tool
to create a polygon, then link it to the

. Venetian blind polygon
Link these polygons
to glazing cavity #1. Link these polygons

to glazing cavity #2.

f !

Glazing cavity #1 Glazing cavity #2

Figure 9-25. Fill the remaining cavities and link to the appropriate glazing system cavities.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

5. Create the other cross sections in this manner.

Head Crnes Sectinn Qill Cross Sectinn J1amh Crnes Sectinn

Figure 9-26. Head, Sill and Jamb cross sections for Non-retractable Open Venetian Blind between glass layers (Integral)
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

6. Boundary Conditions: For Integral Venetian Blinds, the Shading System Modifier choice will
autoatically be set to “None”

BC = Adiabatic

U-factor Tag = None

BC = NFRC 100-2001 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2001 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

v

I
BC = Adiabatic
U-factor Tag = None

Figure 9-27. Define the boundary conditions for each cross section
7. Simulate each cross section and save the results

In WINDOW:
1. Frame Library: Import the THERM files into the Frame Library
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9. COMPLEX GLAZING

9.2 Integral Venetian Blinds

i Frame Library (C:\ Thermdoc', THERM 6.2 - WINDOW 6.2 NFRC Sim Manual -- 2009, w6¥enetian.mdb}) i ] 4]
File Edit Libraries Record Tools Wiew Help
Ceds2REZE: « <> v|Bael: [O#7]% 2w
Update Frame Edge Edae Glazing ;l
p_l ID MName Source Type Uwalue Uwalue | Correlation | Thickness Prd Abs
Hew Wdrn2-K, T
Copy |
2 alflush ASHRAE Mia 3.970 Mis  Class] M 7.2 0.40
Delete | 3 ‘wood ASHRAE NAa 2.270 M Class1 M E3.8 040
 Find 4 iyl ASHRAE Mia 1.700 Maa Class M 9.8 0.90
IID 'l 5 VenetianFixedOpen-Head THM Therm  Head 2.704 1.830 M4 471 av.B 0.30
I— £ WeretianFixedOpen-Left) amb, THM Therm  Jamb 2690 1731 M/ 471 g7.5 0.30
7 “WenetianFixedOpen-Rightlamb. THM Therm  Jamb 2.690 1731 MAA 471 876 030
Advariced.. | g VenetianFiredDpen-Sill THH Therm Sl 2742 1705 NAA 471 08 030

8 records found.
Import
E xport
Bepart

FPrint

il

|

| »

For Help, press F1

=i
Mode: WFRC [ST [ JNUM [SCRL g

Figure 9-28. Import the THERM files into the WINDOW Frame Library

2. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library

i Window Library {C:4 Thermdoc, THERM 6.2 - WINDOW 6.2 NFRC Sim Manual == 200

File Edit Lbraries Record Tools Wew Help

=10l x|

D i BBR[(EE: 4 |E

@ m:

O #

7 %] % W2

Normal

List |
Calc [F9) |
Mew |
Lopy |
Delete |
Beport |

™ Dividers

Dividers |

Dizplay mode:

oafs 7]
tode Im
Tupe W ﬂ
width Im inches
Height Iﬁ inches
Area m itz
]

Enwironmental Conditions

MFRC 100-2004 'I

-

i~ Total Window Result

Click on a component to display characteristics below

Udactor | 0.325 Bruhft2-F

suac [0am Glazing System
" Detail.. Mame |LowE. DblGilz. Integral Df-white 7] 5>
D 24 Ucenter I 0.266 Btush-ft2-F
oA [T WA Detel ] || iagers ] so[ o7
drea | 115472 SHEC [ 0643
Edge area 3.03 fi2 Wi I 0.652

<

For Help, press F1

Mode: NFRC [IP [ [NUM [ScRL

£

Figure 9-29. Define the window.
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

9.2.2. Closed Venetian Blind

According to NFRC 100 and 200, dynamic glazing products must be rated in both their fully open and fully
closed positions. This section describes modeling a Venetian blind in it’s closed position. The modeling
procedures presented here will apply to either a retractable or non-retractable Venetian blind.

—_— S A A A A A A D

Figure 9-30. A closed Venetian blind.

In WINDOW:

1.

Shade Material Library: Make sure that the appropriate material is in the Shade Material Library. If
it is not, contact the manufacturer to submit data to the CGDB. For this example, we are using the
generic blind material called “Off White Slat”.

2. Shading Layer Library: Reference the “Off White Slat” material and define the Venetian Blind
geometry (vertical “closed” slats) in the Shading Layer Library
3. Glazing System Library: Define the glazing system with the closed venetian blind between two
layers of glass
In THERM:
4. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate
5. Glazing System: Import the glazing system defined with the venetian blind (vertical “closed” slats)
into the frame geometry
6. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”
7. Simulate the model, save the results
In WINDOW:
8. Frame Library: Import the THERM files into the Frame Library
9. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library
9-26 DRAFT -- May 10, 2009 THERM6.2/WINDOW6.2
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

These steps are illustrated in more detail in the following discussion.
In WINDOW:

1. Shade Material Library: Make sure that the appropriate material is in the Shade Material Library. If
it is not, contact the manufacturer to submit data to the CGDB. For this example, we are using the
generic blind material called “Off White Slat”.

i1 W6 - Shade Material Library {C:}Program Files',| BNL'\ WINDOWSG' w6.mdb) i ] 4]

File Edit Libraries Record Tools Wiew Help

DwH $BEBESE: (>N B2e0i O%7%]|%| 7%

; 5 Shade Material Library [C:%Program FilestLBMNLWIND DWW ESWwE. mdb) =
Detailed View |
Lalc | 1D Mame Producti ame M anufacturer Source
Mew |
30101 Slat Metal & Opaque white colored slat material 150 15039 Usger
&I | 30102 Slat Metal B Opaque pastel colored =lat material 150 15093 User
Delete | | 30103 Slat Metal C Opaque light-dark calored slat material 150 15099 Uszer
— il | 30104 Slat Metal D Translucent white colored slat material 150 15039 Usger
lm 31000 WIMDAT Internal Light Yenetian Blind-Optics5. st Opaque light-colored lat material WIMDAT Spect IGDE User vUsger
I— | 3001 BSODF Material: My Special material Example LEML
| 3002 Diffusing shade material Example LEML Usger
Advanced | | 31003 BSDF Material: LEML example for Klems coordinate system
15 ek i) | 31005 BSDF Material: Koester Retrolux Blind
e | 3006 Woven Shade M aterial ‘Wioven Shade Generic Usger
v OFff White Slat Off-white diff b Generic IGDE lzer E
Espart | 31101 Light Green Slat Light-green slat Generic IGDE User vUsger 1
Beport | | 31102 Light Brown Slat Light-brown glat Generic IGDE User vUsger
Brint | | 31103 Red Slat Fed slat Generic IGDE User vUsger
31104 Dark Blue Slat Drark-blue slat Generic IGDE User vUsger
< | 4
For Help, press F1 ,m E ,_ ,W ,_ >

Figure 9-31 Make sure the appropriate material is defined in the Shade Material Library
(accessed from Libraries/Shade Material)
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

2. Shading Layer Library: Reference the “Off White Slat” material and define the Venetian Blind
geometry (vertical “closed” slats) in the Shading Layer Library.

if Shading Layer Library {C:\, Thermdoc) THERM 6.2 - WINDOW 6.2 NFRLC Sim Manual o | ] 4

File Edit Libraries Record Tools Wiew Help

DS $ 2@ (S (E: ««r B ©0: O#H[/[% TN

Shading Layer Library

Lizt
ID #: |24

N
== Name: |0ff Wwhite Biind, Closed (30 slat angle]. 15 mm

| »

i

ﬂl Product Marne: I

&I P arufacturer: IGBﬂBliC

Type: IVenetian blind, harizantal j
b aterial: |3‘I 100 Off white 5lat j

Effective hole area fraction: I 0.050 b atrix Calc |

Wenetian Blind |

Slat width: |1 50 mm ;7
Spacing: I'I2.D mm

Til: closed (907 hd ?’

Tilt angle: IS?_ﬂ degrees ?u
Blind thickness: IEI.S i
Rize: ID.SSD i ff =

Help |

-
1| »

|
Far Help, press F1 Mode: MFRC ﬁ CAP MM o

Figure 9-32 Define the venetian blind geometry for the “closed” (vertical) slats

NOTE: The tilt definition should actually be Closed -90 to have the curves of the slat facing the correct
direction, but WINDOW will not model a tilt of -90. This is abug and will be fixed in the final version
of the program.
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9. COMPLEX GLAZING

9.2 Integral Venetian Blinds

Glazing System Library: Define the glazing system with the closed venetian blind between two layers of
glass. Make sure to adjust the thickness of the gaps on either side of the Venetian blind, because in the
closed position the blind thickness is quite small.

i1 Glazing System Library {C:' Thermdoc', THERM 6.2 - WINDOW 6.2 MFRC Sim Manual -- 2009 wb¥enetian.mdb) - |E||1|
File Edit Libraries Record Tools Yiew Help
D d BB E[E[: K« > |[B - ©N; O#*7[%| 2%
— Glazing System Librany -
List |
Calc: [F9 1D #: |25 Mame: |)bIG lz. Integral, Closed, OFf-white enetian g ,
MNew # Layers: |3 ﬂ TiIt:I 90 * IG Height:l 1000 mm : '
Copy Environmental [y P 100.2004 =l iEwidk] 1000 mm :
) 1 2 3
Delete Comment: |

iy

Save

Ovverall thickness: |4?. 028  mm

rode: Itl

Center of Glazs Results | Temperature Datal DpticaIDatal Angular Data | Color Propertiesl Radiance

Bepot | [ [ o] Name [Made] Thick [Fiig] Tsol [ Rsolt | Rsol2 | Tvis | Rviel [ Rvis2 | Ti | E1 | E2 [ Cond [ Dtep|

Radisrcs | -] Gless1 e 98M CLEAR3LOF # 30 [|os? 0075 0075 0899 0083 0083 0000 0840 0.840 1.000

= Gap1 »» 1 Air

W|  Shade2y» 24 Off whie Blind, Clossd [ 0000 0300 0900 1.000 18

Set Layerz/ GapZ v 1 Air
to “Shade” |-/ fss3 4 9921 LOWE_3LOF 0632 0122 0112 0824 0115 0110 0000 015 0840 1.000
using the J x
oulldown

Ufactor SC SHGC Rel. Ht. Gain Twis K.eff Gap 1 Keff Gap 2 Keff
wmzK, \Wim2 Wk WmE Wk
1.525 0124 0108 a7 0.000 0.0864 01634 0.0364 s
(Mselect x|
Far Help,
Cancel | Findl IID j 24 recards found.
Click on the D M ame Producthame Manufacturer Type I aterial
double
arrow to see 15 Diffusing Shade LBHML example Diffuzing Diffusing shade m
the Shading | 45 WINDAT Shade with Spectral Data WINDAT Venetian WINDAT Intemal
Lf’iyer . | 17 w'hite Frit Generic Fritted glass Slat Metal A
Library list | 1o Koesterblind BSDF LBHL exampls BoDE ESDF Material Kc
| 19 Genenc Woven Shade LBHL example wioven “Wioven Shade Mz
| 20 Ot White Blind 24 mm slat at 45 degrees Generic Wenetian It “white Slat
] | Dark. Blue Blind 24 mm slat at 45 degrees Generic “enetian Dvark Blue Slat
| 2 Clear Frit [no pigment) Genenc Fritted glass Slat Metal &
| 23 0ff white Blind, Open [0 slat angle). 15 mm Generic “enetian O white Slat
—_— jite: Blind, [ lat angle], 15 mm | Generic i
1]

Figure 9-33.For the middle layer in the Glazing System (Layer #2), select the venetian blind from the Shading System Library.

Set Number of layers = 3

Set Layer #2 to Shade (from pulldown arrow to the left in the first column) and select the
appropriate shading layer from the Shading Layer Library using the double arrow button

3. Set Dtop, Dbot, Dright, Dleft to the appropriate values for the venetian blind geometry
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

i Glazing System Library (C:\, Thermdoc) THERM 6.2 - WINDOW 6.2 NFRC Sim Manual -- 2009 we¥enet Ol x|

File Edit Libraties Record Tools Yiew Help

DEH $B@R| & E: K »M|[B- oN;: O#7[%[2N

— Glazing Syetem Libramy A

35

Calz (F3) D # |25 Mame; [PbiGlz. Irtegral, Closed, DfFwhite Yenetian .
Mew | # Lapers: [3 ﬂ A E IG Height] 1000 mm s
Enwiranmental . . :
Copy | e = | NFRC 100-2004 | IG width 1000 mm 1 ,
Delete | Eomment:l
Save | Ovwerall thickness:|4?.088 Tim Mode:lﬂ
Bepott | [ [ o] Name [Mode] Thick [Fip| E2 [ Cord | Dtop fmm] | Dbot mm) | Diight (mmi| Diett (rmm) |
Hadiamel j Glass1 »» 9301 CLEARZLOF # 30 [J] os40 1.000
= Gapl » 1 Bir 26 O
j Shade2 »» 24 Off white Blind, Closed (30 slat angle], 16 | o900 1000 1.8 oo 30 30
GapZ M 1 Air R
j Glass 3 »» 9921 LOW-E_3.LOF # 30 [J] os40 1.000
14 | 3

Center of Glass Results | Temperature Data | Optical Data | Angular Data | Color Propetties | Radiance

Ufactor sSC SHGC Rel. Ht. Gain Twis K.eff Gap 1 Keff Gap 2 Keff
Wim2-K, Wiim2 wimK. Wdm-K, WA,
llllllllllllllll 1525 ¢ 0.124 0108 87.7 0.000 0.0364 01634 0.0364 -l
For Help, press F1 WEI_WW S
Figure 9-34. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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
. 4 bottom glass/frame intersection

Figure 9-35. Definition of Dtop, Dbot, Dleft and Dright for an interior venetian blind.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

In THERM:

4. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

5. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the
frame geometry. For this example, the Head cross section, the following settings were used in the
Insert Glazing System dialog box:

¢ Orientation: Down (for the Head cross section

e  Cross Section Type: Head
Setting the Cross Section Type to the approriate value allows THERM to automatically insert
a polygon in the correct place for the Dtop (for Head), Dbottom (for Sill), Dright (for Right
Jamb) and Dleft (for Left Jamb).

Set Sight line to bottom of glass to the height
of the Venetian blind hardware PLUS Dtop.
Then THERM will automatically mark that
Boundary Condition with a U-factor tag of “Frame”
and assign the Edge U-factor tag to the
appriopriate length Boundary Condition segment

Once the glazing system is
inserted, pull the glazing

Insert Glazing System

system layers up to meet the fientation =
frame on each side. — Cross Section Type | Head =l Cancel |

Glazing system width W mm

CR cavity height IW e

Sight line to bottom of glass W mm
Spacer height IDi e

Edae of Glasz Dimenzsian IW nlul
Glazing spstem height IW ]

Site line ta interior shade edge IU— i

Site line to exterior shade edge ID mm
Cavities as

needed Set the Cross Section Type as appropriate, ie,
in this case Head. This allows THERM to
automatically insert a polygon which represents

Fill in Frame

Polygon the Dtop distance (1.8 mm in this example) as
representing ______ defined in the WINDOW 6 glazing system

the Venetian

blin

e Spacer Height: 0
In this case, it was easiest to set the spacer height to 0 and pull the sides of the glazing sysetm
layers up to the frame on each side (make sure Options/Preferences/Drawing Options has
“Allow Editing of IG Polygons” checked).

Figure 9-36. Insert the glazing system with the Venetian blind
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9.2 Integral Venetian Blinds 9. COMPLEX GLAZING

6. Add Venetian Blind Hardware: Add the head rail assembly of the venetian blind between the
polygon representing Dtop and the polygon representing the Venetian blind.

Dtop

Draw the
Venetian blind
head rail

assembly.

Move the points of the polygons
representing the glazing system
gaps and Venetian blind in order
to make room for the head rail
assembly of the Venetian blind.

Figure 9-37. Insert the Venetian blind hardware.

7. Fill in the remaining cavities by linking them to the appropriate glazing system cavity.

Use the Fill tool to fill the
remaining cavities, then link
them to the appropriate
glazing system cavity

Pull the polygon representing
the Venetian blind up to meet
the head rail assembly
hardware, or use the Fill tool to
fill the cavity, then link it to the
Venetian blind polygon.

Link these polygons
to glazing cavity #1.

Link these polygons
to glazing cavity #2.

! !

Glazing cavity #1 Glazing cavity #2
Figure 9-38. Fill the remaining cavities and link to the appropriate glazing system cavities.

8. Create the other cross sections in this manner.
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 9-39. Head and Sill cross sections for Closed Venetian Blind between glass layers (Integral)

THERM®6.2/WINDOWS6.2
NFRC Simulation Manual DRAFT -- May 10, 2009 9-33



9.2 Integral Venetian Blinds

9. COMPLEX GLAZING

9. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”

Boundary Condition Type

x|

Boundar ; ]
Conditior. | #enetianClosed-SilLowe , DBIGE, Integral, (x| (Lo BE 00
U-Factor Cancel |
Surface I Edge j
Temperatwe | 898 F He [033  BruhiF . |
Fadiation Model IAutoEncIosure Q-Fact_or Suatacs
Emissivityl 0.840 Library |
Shading syzten modifier INone j

Figure 9-40. For Integral Venetian blinds, set the Shading System Modifier to “None”.

—

BC = NFRC 100-2001 Exterior
U-factor Tag = SHGC Exterior

BC = NFRC 100-2001 Exterior
U-factor Tag = None

4

S

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

 ———
BC = <glazing system name> U-factor Inside Film

Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

&
<

T

BC = Adiabatic
U-factor Tag = None

Figure 9-41. Define the boundary conditions for each cross section
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9. COMPLEX GLAZING 9.2 Integral Venetian Blinds

10. Simulate each cross section and save the results
In WINDOW:
11. Frame Library: Import the THERM files into the Frame Library

if Frame Library (C:'Thermdoc', THERM 6.2 - WINDOW 6.2 NFRC Sim Manual -- 2009 wb¥enetian.mdb} i ] 4]

File Edit Libraries Record Tools Wiew Help

DwH|sBR&E: ««>» 1 |B2eli [0 7|% %

= : Frame Library [C:AThermdoc\THERM .2 - WINDOW £.2 MFRC Sim Manual - =
Detailed View | 2009%~EY enetian. mdh)
Update Frame Edge Edae Glazing
p_l ID Narne Source Type Lvalue Uwvalue | Comelation| Thickness Pid Abs
Mew | Wim2K | Wim2K rom mm
o | |1 Alw/besk ASHRAE N 5,580 N/b Classt N, 572 0490
= 2 Alflush ASHRAE N#s, 3.970 M/t Class] M 57.2 040
Delete | 3 wood ASHRAE M& 2.270 M/t Classl Mt 9.8 080
—Find 4 Winyl ASHRAE M 1.700 Mis Classl MAa £3.8 0.90
| D - [ 5 WenetianFizedOpen-Head THM Therm  Head 2704 1830 M 47.1 876 00
|— 5 VenetianFizedOpen-Sil. THM Therm  Sil 2742 1705 MAA 471 90.8 0.30
9 VenetianFizedOper-J amb. THM Therm  Jamb 2,690 173 M 47.1 876 00
_Advanced.. | |/ Head THM e [ 471
(10 ek (il 11 WenetianCloseds)amb. THH Therm  Jamb 2641 1735 M 47.1 876 030
[ | 12 WenetianClosed il THM Them il 2562 1744 MA 471 76 030 |
Export |
Bepart |
Pririt | . | | » _I
Far Help, press F1 Mode: NERC E MNUM |SCRL 2

Figure 9-42. Import the THERM files into the WINDOW Frame Library
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9.2 Integral Venetian Blinds

9. COMPLEX GLAZING

12. Window Library: Construct the window using the THERM files in the Frame Library and the glazing

system defined in Glazing System Library and calculate the results.

i Window Library {C:, Thermdoc', THERM 6.2 - WINDOW 6.2 NFRC Sim Manual - 20094

File Edit Libraries

Record  Toals

Wigty  Help

=0l

DS B EE: ««r» B ¢o0;: OH#H 7

%] % W2

Copy
Delete

Save

__I
oo |
ekt |
_sor |
_Bepon |

Beport

[ Dividers

Diiwiders

i

Dizplay mode:

INormaI ‘I

o#fz =]
Mame IW
Modelm
Type'mﬂ

width | 47.244 inches
Height | 53.055 inches

J"-"WEE'I 19,37 ft2
Tilt I Ll

Erviranmental Conditions
[NFRE 100-2004 =l

| »

al

r— Total Window Results |

Click on a component to display characteristics below |

Ll-factor I 0.322 Btu/h-f2-F
SHEC | 0.030
YT | 0000

CR I MAs - Detal |

Detail..

r— Frame

Mame IVenetianEInsedd amb. THM

o} I 11
Source I 2

0465 Btudh-ft2-F
1.33 12

Ufactor

Area

FFD
&bg

3443

0300

= »|
Jedge I 0,305 Brusheitz-F
Edge area I 086 2

For Help, press Fl

Mode: NFRC [IP [ [WUM [SCRL

S

Figure 9-43.

Define the window.
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9. COMPLEX GLAZING 9.3 Frits

9.3 Frits

WINDOW 6 has the ability to model fritted glazing layers. At this time, it is not possible to model frits
applied to coated substrates.

Frits are a ceramic surface treatment that is baked onto the surface of a piece of glass (called a substrate). The
ceramic frit has the optical characteric that the incident light passing through it has both a specular
component (that goes straight through the construction) and a diffuse component (that scatters the light in
many different directions). This means that in order to model it correctly, it is necessary to measure both
those different optical characteristics.

Frit Substrate

Diffuse

Incident Light Specular

= -4

front back

Figure 9-44. Ceramic frits have both a diffuse and specular optical properties component

In order for WINDOW 6 to model the optical and thermal properties of the fritted glass, the program must
have the following data:

1. Spectral data for the substrate covered 100% by the frit

2. Spectral data for the substrate by itself.
Then to define a specific frit pattern, the user specifies the percent coverage of the frit on the substrate.

1. Spectral data for the substrate covered 100% by the frit: For specular glass, the transmittance is the same
for the front and back surface, and the reflectance values are different. However, to obtain data for the
first case above, ie, the spectral data for the substrate covered 100% by the frit, it is necessary to take
measurements for four different cases. For glass with a frit applied, both the transmittance and
reflectance values are different for the front and the back surfaces, and each of those are different for the
diffuse and specular components. Therefore, it is necessary to measure (and obtain spectral data files) for
each of the four cases:

® Specular spectral data for the front surface
® Specular spectral data for the back surface

e Diffuse spectral data for the front surface

THERMG6.2/WINDOWG.2
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9.3 Frits 9. COMPLEX GLAZING

e Diffuse spectral data for the back surface

2. Spectral data for the substrate by itself: This is the same type o f spectral data measurement for any
specular glass layer, and is only one file that contains the values (by wavelength) for transmittance (back
and front are the same) and front and back reflectance.

Modeling Steps

The steps for modeling fritted glazing layers are as follows:

1. Obtain5 spectral data files, as described above, for the substrate, and the frit (100% coverage on
substrate) for front and back specular and diffuse measurements (see Table 9.1 below).

2. Import these spectral data files into an Optics User database

3. Import these records from the Optics User database into the WINDOW Glass Library
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9. COMPLEX GLAZING 9.3 Frits

9.3.1. White Frit Example

The following example is for a white frit on a 6 mm clear glass substrate.

The following spectral data files have been measured:

Table 9-1.
Measurement Type Layer Side Filename
Substrate Specular Measurement | n/a Clear6.dat
100% Frit coverage on substrate, Front WhiteFritSpecularFront.lbl
Specular Measurement Back WhiteFritSpecularBack.1bl
100% Frit coverage on substrate, Front WhiteFritDiffuseFront.1bl
Diffuse Measurement Back WhiteFritDiffuseBack.1bl

1. Import the spectral data files into Optics.
From the File menu, select Import Text Files(s) and then select the four files to import.

i@ Optics =10] x|
File Edit Database “iew Tools Graph Help
Mew Glazing System Chrl+M

Open Glazing System  Chrl+O

#dd Glazing |Edit Glazing System | Wiew All I Schematic I

SavE TS
Save fs... I Import spectral data files to user database ﬂﬂ
Expott Text File... Chrl+E |G|ZE Laok jn: I 123 WhiteFrit-datafiles j & & EB-

Expott Radiance File. ..
Expott Warnings File.. .

z
=

|&] WhiteFritCiffuseFrant.Ibl
|#] WhiteFritiDiffuseBack.lbl
3 ‘whiteFritSpecularBack. bl
3 ‘whiteFritSpecularFront. bl

z
=

Import Text File(s)..,  Chrl+I

El
= ¥

Prink Screen Chel4+P
Ezit WA
Protopic, (w11 Im
EmitF i
EmitB M
(2] Mo glazing selected | |@

My Computer

-«
1 File name: I'ritlDiffuseBack.IbI" "whiteFritS pecularB ack. bl j Open I
Plac:
Filez of type: IAII Files [7.%] j Cancel |

7

Figure 9-45. Import the measured spectral data files into the Optics user database.

A message may appear asking for you to fill in missing information. Click No to each of these dialog
boxes that appears.

x

This File is missing some information, it could be a Windowd style bext file, Would you like to Fill in the missing information?

Ves | Mo I Cancel |

Figure 9-46. Click No to this message
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9.3 Frits 9. COMPLEX GLAZING

The four new spectral data files are now imported as glass layers into the Optics User database under
the Coated type.

-l

File Edit Database “iew Tools Graph Help

Dl#lnl ?|fﬂ|@|ﬁ|ﬁ| IUserDatabase =l

iazing System | Laminate | 4 | | | Add Glazing | Edit Glazing System | View &l | Schematic |
Layer: # | #2 I #3 I Syster |
Filzrame | | | |G|25_',JS.L
zolar, T IINM -
solar, R IIN*"A
zolar, Rb IIN“'IA -
chetopio, T Costed \hiteFritiDiffuse .. [hite Frit Diffus... |6 mm 1440 & [LBNL 30003
hatapi ’Hf IIN’JA Costed WhiteFritspecul. . White Frit Specu. . |6 mm 14" B |LBEML 30002
Photopic,
_ [Iza Coated \WhiteFritSpecul... [Whits Frit Specu...|6 mm Trgm B|LBMNL 30005
photopic, Rb IINM
EmitF IIN m
Emi | | I { CZZ2S) N
(] Mo glazing selected |42 | 8= s nrre_2003| BB UserGlazing mdk |

Figure 9-47. The four spectral data files for the frit layer are imported into the Optics User database.
Close Optics
2. Import the frit spectral data files into WINDOW
Import the four frit spectral data files from the Optics User database into the WINDOW Glass
Library.

From the File/Preferences menu, in the Optical Data tab, set the database to the Optics 5 User
database, and browse to the appropriate database (the default is C: \ Program Files\ LBNL\ LBNL
Shared\ UserGlazing.mdb)

Dptionsl Thermal Ealcsl Optical Cales  Optical Data |

— Usze the following database for optical data:
" |GDE or IGDE Update
IC:\F‘IDglam FileghLEML4LEBML SharedyGlazing. mdb Browsel

% Optics 5 User database
I'rogram FileshLBMLALBML Sharedi]seiGlazing. mdb Browsel

Figure 9-48. Set the Optics 5 User database to import the records from.
In the Glass Library, click the Import button, then set the Format to “Frit from IGDB or Optics User

Database”
tmport x|

Farmat IGDE or Optics User Databaze j
Window 5 or B D atabase
IGDE or Optics User Databaze
Frit from IGDE or Oph 1 Database

W Avoid creating duplicate records in export databaze by gearching

for identical records
1] I Cancel |
Figure 9-49. In the Glass Library, click the Import button and select Format = Frit
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9. COMPLEX GLAZING

Pick the front property first (for either the specular or diffuse case).

I C:'\Program Files',LENL"LBNL Shared'UserGlazing.mdb

Cancel |

Find IID j 4 records found.
MFRC_ID FileM ame ProductM ame b anufacturer
20002 “wWhiteFritS pecularB ack. bl white Frit Specular [back) LEHL
white Frit Diffuge [back] LEML

1]

a0003  WhiteFrtiDiffuseB ack. bl
14 [N itD ant.lbl
20005 wWhiteFritS pecularFront bl

e Frit Di ant)
Ww'hite Frit Specular [frant]

LEML

The program then asks you to select the layer for the Back Transmittance (Tb) properties

Figure 9-50. Select the “Front” file for either the diffuse or spectral case

x

Flease select the glazing layer for Th properties

Figure 9-51. The program asks you to select the properties for the back transmittance.

Select the layer that corresponds to the back properties, in this case for the diffuse measurement,
since that is the one we picked for the front case (be sure not to mix the diffuse and specular back and
front files - this sequence of selecting the front and back files for each property type allows
WINDOW to pair the files automatically so that you don’t have to keep track of this later).

= Program Files\LBML',LBNL Shared'UserGlazing.mdb 1[
Cancel | Find IID j 4 records found.
MFRC_ID FileM arne Producth ame M anufacturer A
3000z LENL

20004
30005

“whiteFritS pecularB ack. bl

WhiteF ritDiffuseFront. lbl
Ww'hiteFritS pecularFront. bl

white Frit Specular [back)
Ww'hite Frit Dif [ba
white Frit Diffuze (front)
Wwhite Frit Specular [front)

|LE=
LEML
LEML

Figure 9-52. Specify the associated Back file associated with the Front file you first picked
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9.3 Frits

9. COMPLEX GLAZING

Two new layers will be added to the WINDOW Glass Library, one for the Diffuse properties and one
for the Spectral properties.

%2 W6 - Glass Library {C:\Program Files',LBNL\ WINDOW6",w6.mdb) =101 x|
File Edit Libraries Record Tools Yiew Help
DeEs=2E]E: ««rvBaol;: O# 7 [%|? %
= = Glazs Library [C:A\Program Files\LBMLYWIMD 0 E wE. mdb) ;I
Detailed Wiew |
Lalc | 1D Mame Producttame Manufacturer Source  |Made| Calor| Thickne=
Mew | inche:
11523 EstraCleard.gre ExtraClear Float Glass Guardian Europe IGDE «15.5 # 0112
&I | 11524  EstraCleard.gre ExtraClear Float Glass Guardian Europe IGDE «15.5 # 01511
Delete | | 11526  ExtraCleart.gre EutraClear Float Glass Guardian Europe IGDE +15.5 # 0.230
~ Find | 11527  ExtraClearS.gre ExtraClear Float Glass Guardian Europe IGDE «15.5 # 0,305
m 11529  ExtraClear1D.gre ExtraClear Float Glass Guardian Europe IGDE «15.5 # 03841
l— | 11684  CG_Premiumd.gre ClimaGuard Premium on ExtraClear Guardian Europe IGDE «15.5 # 0151
| 11686  CG_PremiumE.gre ClimaGuard Premium on ExtraClear Guardian Europe IGDE «15.5 # 0.2300
Heileeel.. | | 11740 HP_NUBIEEge SunGuard® HP Neutral 61 on ExtraClear Guardian Europe IGDE 155 # 0.2301
2951 records found. | 11782  H5_SMWYOEE.qre SunGuard® HS SuperMeutral 70 on ExtraClear  Guardian Europe IGDE +155 # 0.230
h— | : 11784  H5_SMEZEE.qre SunGuard® HS SuperMeutral 62 on ExtraClear  Guardian Europe IGDE w155 # 0.230
11786 H5_SMNS1EG.qre SunGuard® HS SuperNeutral 51 on ExtraClear  Guardian Ewope IGDE +15.5 # 0.230
Export | | 11g2z  EC_Lam33.Z.are ExtraClear Laminate 3.3.2 [3mmEC+0. 76pvb+3mn Guardian Ewope IGDE +155 # 0.2541
Repart | | 11824 EC_Lam33.4.qre ExtraClear Laminate 3.3.4 [3mmEC+1.52pvb+3mn Guardian Ewrope IGDE 155 # 0.2841 f
Print | | 20000 WhiteFritDiffuseFront. bl ‘Wwhite Frit Diffusze (front) LENL IGDE User vl - 0.236;
20002 WhiteFritS pecularFront bl “Wwhite Frit Specular [front) LENL IGDE User vl - 0.236:—
[~ MFRC only | _’lj

For Help, press F1

[=]
Mode: WERC [P [ oM [ 4

Figure 9-53. Two new layers for the frit are added to the Glass Library
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9. COMPLEX GLAZING 9.3 Frits

3. Construct the Frit in the Shading Layer Library

The percent frit coverage is input in the Shading Layer Library, so a different record can be made for
each different percent coverage. In this example, we will make two frit coverages, one for 100%
coverage and one for 10% coverage.

Input the values as follows for the 100% frit coverage as follows:
e Type: Fritted glass

® Glass Substrate: This is a reference to the substrate used to measure the specular and diffuse
components of the fritted glass. In this example it is 6 mm clear glass.

e Frit coverage: Set this value to the percent of the glass that is covered by frit. In this example, we
are going to make one record for 100% frit coverage and another record for 10% frit coverage.

e Frit Optical data, Specular: This is a reference to the record in the Glass Library that represents
the specular front and back measurements, in this example it is “WhiteFritSpecularFront.Ibl”

e Frit Optical data, Diffuse: This is a reference to the record in the Glass Library that represents the
diffuse front and back measurements, in this example it is “WhiteFritSpeculardiffuse.lbl”

i Shading Layer Library {C:Program Files'LBNL WINDDWE", - |EI|5|
File Edit Libraries Record Tools Wiew Help
NEH| iBRBE(E: ««» 0B e0;: OH# 7 %[
Shading Layer Librany el
List
‘—I D #: |2n
N
= Name: [Wihite Fit - 100%
C
&I Froduct Mame: I
ﬁl M anufacturer: I
T [Frited glass =] Set Type = Fritted Glass
M atrix Calc | Set Glass Subtrate to the
substrate the frit
measurements were made
Fritted glass | with, in this case 6 mm
Glass subsirate [103 CLEAR_G DAT =] clear (CLEAR_6.DAT)
Fiitcoverage [100.0 % « Set the % Frit coverage
Frit optical data
Specular {30002 whiteFiitS pecularFrant bl | - Set the Frit optical data files
Diffuse [ 30000 whiteFriDifuseFront o | < to the appropriate files for
Specular and Diffuse

Figure 9-54. Define the frit in the Shading Layer Library.
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Define as many different Shading Layer Library records as needed for each of the frit coverage cases.
The example below has the frit coverage set to 10%.

&% Shading Layer Library (C:Program Files',LBNL WINDOWE' w6.mdb O] x|
File Edit Libraries Record Tools ‘iew Help
NEH BB & E: Car B ©0; O# 7 %%
Shading Layer Library =l
List
i Fr—
M
== Name: [Whie Fiit - 10%
C
il Froduct Marne: I
%I b atfacturer: I
Tupe: IFritted glass j
kM atris Cale |
Fritted glazs I
(Glasz substrate |‘||J3 CLEAR_EB.DAT j
Set frit coverage
Frit coverage Im.u % <« to 10% 9
Frit optical data
Specular |3IJIJI32 wihiteFritS pecularFront. bl j
Diffuse | 30000 WwhiteFritDiffuseFront b =]
For Help, press F1 Mode: MFRC ﬁ IR v
Figure 9-55. Another Shading Layer Library for 10% frit coverage
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9. COMPLEX GLAZING 9.3 Frits

4. Make a glazing system with the frit layer
® Select “Fritted glass” from the Type pulldown to the left Layer 1

e (Click on the Double arrow button to see the Shading Layer Library, and select the appropriate
Fritted glass record.

® Make sure that the frit is on the desired surface for fritted glass layer - click the Flip button if it is
not.

e  (lick the Calc button to calculate the center-of-glass properties for this glazing system.

ii Glazing System Library {C:'Program Files',LBNL' WINDDWG'\ w6.mdb}) =] 4|

Eile Edit Libraries Record Tools Wiew Help

DS & RREE[: ««» M@ 0N O#7[%| 2N

— Glazing Systemn Librany a
Calc [F3) | D #: |1 7 Narme: |White frit 100%

e
Hew ﬂLayers:|2 ﬂ TiIt:I 90 " IG Height:l 39 inches é
Copy Emviormentall ) Frc 100-2004 =l Gwhdh] 39 inches .
- 1

2

Comment:
Delet I I Select x|

Save Owerall thickness:ID. 845  inchez  Mode: Iii

[ o] Name | E:*3“'3'3|| Findl ||D = | 20 records found,

iy

Repart I
. - | Fril 133 ite Frit -- 100%
Radiance | ,J Fritted glass 1 20 White Fiit - 100 D Mame ProductName M anufacturer Type—
Gap1 k» ir
©|  Glass2 e 102 CLEA)
18 K.oester blind BSDF ESDF
Select “Fritted ~ 19 Generic'woven Sh wWoven
glass” from the A on whie it - 100% Frited glass
pulldown list 21 ‘white Fiit - 10 Fitted glass
T -
Center of Glazs Results | Temperature Data | Optical L | 4 | _I'
Ufactar SC SHGC Fel Ht. Gain Tuwis Keff
Btu/h-ft2-F Btu/h-ft2 Btush-ft-F
llllllllllllllll 0477 | 0346 0.301 753 0278 0.0387 r
For Help, press F1 T ’WF l_ WI_ v

The visible transmittance (Tvis) is
quite low because of 100% frit
coverage

Figure 9-56. Construct a glazing system with the fritted glass layer.
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9. COMPLEX GLAZING

A glazing system with only 10% frit coverage will have a much higher visible transmittance.

i Glazing System Library {C:\Program FilesLBNL\ WINDOW6G' w6.mdb) i m] 4
File Edit Libraries Record Tools VWiew Help
DSH & 2B EE: K4« v (B ep; O#7|[%|2N
— Glazing System Library =
List |
Calz [F9) | D #:[18 Namne: ['white: frit 1052 7
Mew tlLayers:|2 ﬂ Tilt:l a0 ° G Height:l 39 inches %
Environmental = g | : //’
Copy | e 2! NFRC 100-2004 | iGwidh] 39 inches 1 ,
Delete | Comment:l
Save | Overall thickness:|0.845 inches  Mode: Iﬁ
Report | [ | o] Name [Mode] Thick [Fiip| Tsol | Rsolt | Rsol2 | Twis | Rwvist [Rvis2| Ti | E1 | E2 | Cond |
Hadiancel jFrittengasﬂ 33 21 wihhite Frit - 10% 0226 [JJ0771 0062 0063 0294 0065 0066 0000 0840 0840 0572
= Gap1 »» 1 Air 0500 [
j Glazz 2 #¢ 102 CLEAR_IDAT # 0120 [J]os34 0075 0075 0839 0083 0083 0000 0840 0840 0578
« | »
Center of Glass Results | Temperature Datal DpticaIDatal AngulalDataI Calar Propertiesl Fadiance —

Ufactar 5C SHGE Rel. Ht. Gain Teis e
Btush-ft2-F Btush-ft2 Btu/h-ft-F
................ 47 077 e 62 st DimEEy r
Far Help, press F1 ? Mode: NFRZ ,F MM 5

In this example of 10% frit coverage,
the visible transmittance (Tvis) is much
higher that the 100% coverage case

Figure 9-57. A glazing system with a 10% frit coverage

9.4 CGDB - Complex Glazing Database

LBNL plans to implement a peer reviewed process for manufacturers to submit spectral data for both
Venetian blind and fritted glass spectral data in what will be known as the Complex Glazing Database
(CGDB). Once the data has passed peer review, LBNL will provide the CGDB in a WINDOW 6 database
format (downloadable from the LBNL website as the IGDB is now) so that it can be imported into either the
Shade Material (for Venetian blind slat properties) or the Glass Library (for the fritted glass properties).
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