8.16. Venetian Blinds — Between Glass (Integral)

8. SPECIAL CASES

8.16. Venetian Blinds — Between Glass (Integral)
NFRC has approved using WINDOW and THERM to model venetian blinds between glass for vertical

products only (no tilted products).

Venetian blinds between glass (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 8-1. Venetian Blind Between Glass 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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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

8.16.1. 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
e Calculation standard: ISO 15099
e Integral Model: ISO 15099
Set Convection Model

for Integral Venetian
Blind to “ISO 15099”

 Options  Themal Calcs | COptical Cales ] COptical Data | Updates |

Set Calculation Standard Themal calculation options

to “ISO 15099” > Calculation standard |1S0 15099 -]
Convection models
QOutside Integral Inside
Model Model Model
Venetian biinds | {150 15099 =] | |1s0 15088 || | |10 15099 |
Woven shades| IS0 15099 =l | [1s0 15088 =|| | 150 15099 =

Figure 8-2. Preferences settings for Thermal Calcs Tab for Integral Venetian Blind

Optical Calcs Tab

e Use matrix method for specular systems (glazing systems without shading devices): unchecked

e Spectral data: Condensed spectral data

e  Number of visible bands: 5

e Number of IR bands: 10

e  Generate ful spectrally-averaged matrix for Solar Band: unchecked

¢ Generate ful spectrally-averaged matrix for Visible Band: unchecked

¢ Angular basis: W6 quarter-size

e Solar/Visible range: Directional diffuse

¢ FIRrange: Directional diffuse

e # of segments: 5
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

Leave Use Matrix method for
specular systems unchecked

It is not necessary to check " Options ] Thermal Calcs  Optical Calcs | Optical Data | Updates |

Write CSV output file or Optical calculation options Venetian blind calculation methods Set both

Write XML BSDF output - < .
\ r :Ellls:zm?mﬁi’?ﬁ;ﬁgfﬂp:ﬁ;ﬁ;ﬁiﬁis}I Solar/Visible range | Directional diffuse - Solar/Visible

“Solar band” and “Visible band” can — «— range and FIR
be left unchecked for NFRC ratings Virte CSV output file FIR range Drectional affuss v range” to

-
— these are only used to view results r # of segments: 5 “Directional

in the MatrixReader spreadsheet \ '\ diffuse”
\ r Set # of
-

Set Spectral data to -
“Condensed spectral data” segments to “5

Spectral data |Condensed spectral data j

Set Number of visible bands to “5”
\ MNumber of visible bands: |5
Set Number of IR bands t0 “10”" ———— 3 pumber of IR bands: [10

/ Angular basis |W6 quarter-size -

Set Angular basis to
“W6 standard basis”

Figure 8-3. Preferences settings for Optical Calcs Tab forIntegral Venetian Blind

8.16.2. Modeling Rules / Definitions

WINDOW

Glazing System Library: Dtop, Dbot, Dleft, Dright

In the Glazing System Library, the values for Dtop, Dbot, Dleft and Dright represent the
space between the edge of the Venetian blind shading system (including hardware) and the
top (bottom, left or right) of the glazing system cavity. These values are used to define the
convection that will occur around the venetian blind inside the glazing system. These values
are only used for the glazing system thermal calculations in WINDOW and are not used in
THERM.

THERM
Sight line

The Venetian blind hardware can define the sightline+ rather than the frame, depending on
the geometry of both the frame and the Venetian blind. The sightline is used in the Tvis and
SHGC calculations.

Linking Glazing System Cavities to other cavities

Cavities around the Venetian blind that touch the glazing system cavities (imported from
WINDOW) can be linked to the glazing system cavity if the width of the cavity to be linked is
equal to or greater than half the width of the glazing system cavity. This is because the
effective conductivity of the glazing system cavity is calculated based on the width of the
cavity. If the width of the cavity to be linked to the glazing system cavity is too small (or too
large) relative to the glazing system cavity, the effective conductivity calculation will not be
valid. In these cases, assign the “Frame Cavity NFRC 100” material to the cavity.

In the example below, none of the cavities around the Venetian blind system (this is the Head
cross section with a retracted, open Venetian blind) are equal to or greater than half the width
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

of the glazing system cavity, so none of them are linked to the glazing system cavity and they
are all defined as material “Frame Cavity NFRC 100”.

N N

8.6 mm 4.8 mm

———The three cavities that surround
the Venetian blind and associated

28.3 mm hardware are all smaller than half
: the width of the glazing cavity
(28.3mm/2=14.15 mm.

Therefore, none of them are
linked to the glazing cavity and
they are all defined as “Frame
Cavity NFRC 100”".

Figure 8-4. Determine which cavities around the Venetian blind can be linked to the Glazing System Cavity
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

8.16.3. 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 8-5. Retractable / Open Venetian Blind

* Non-Retractable / Open: Venetian blinds that are fixed at the bottom (do not retract up) - the “open”
state is defined as having the blind slats horizontal (perpendicular) to the plane of the glass.

outside ] inside

Figure 8-6. 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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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

8.16.1.1. 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 avenetian blind between glass, 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
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Use the proper modeling technique where the frame meets
the surround panel, ie, model these voids as air cavities

Stack of venetian
blind slats

Double glazed
system

Figure 8-7. Head cross section with fully retracted venetian blind inside a double-glazed system.
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8.16. Venetian Blinds — Between Glass (Integral)

AN

| 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.

L Bottom of venetian blind
assembly

Glazing system cavity

Figure 8-8. 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.

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

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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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

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 :
orversion |1 5 degrees per side

[ Stay in draw mode after drawing

[~ Always check for overlapping polygons
¥ Snap preview

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

v 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.

Figure 8-9. Insert the glazing system.
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

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 left-hand cavity next to the venetian
blind to the main glazing system cavity, do the

following:
o fill the cavity with a material (any maderial
will work) \
e select the cavity you just filled ~
e go to the Library menu, Create Link \
option Apply the 5 mm rule to this

space -- model this space
as a frame cavity rather
than connecting it to the
glazing system cavity (it is
1.75 mm in this example)

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 \
Set Material F4
Set Boundary Condition FS
Material Library Shift-F4
Boundary Condition Library Shift-F5
Gas Library Shift-F&

Select Material/Boundary Condition

Glazing Systems F&
UFackor Mames

Create Link

Remoyve Link

Because the width of this
thin cavity to the right of
the Venetian blind stack
and the cavity below the
bottom hardware are both
< 50% of the width of the
glazing system cavity, they
are modeled as frame
cavities, and NOT linked to
the glazing system cavity.

Figure 8-10. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

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

*7 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
A

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

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

[
»

t 4

BC = Adiabatic
U-factor Tag = None

Figure 8-11 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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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

8.16.1.2. 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.

L Stack of venetian
blind slats

Third glazing layer
with venetian blind

Double glazed
system

Figure 8-12. Head cross section with fully retracted venetian blind between a double-glazed system and a third glazing layer.
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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

A

T

Dual glazed
system cavity

Third glazing layer
cavity.

Figure 8-13. 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)).

8-182 DRAFT — June 2012 THERMG6.3/WINDOW6.3
NFRC Simulation Manual



8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

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”
setto 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 Dirawing Options

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

[~ Stay in draw mode after drawing

[~ Always check for overlapping polygons
¥ Snap preview

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

IV 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 8-14. Insert the glazing system and edit it if necessary to bring the glazing layers to the frame.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

5. 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:
o fill the cavity with a material (any material
will work)
e select the cavity you just filled
go to the Library menu, Create Link
option
o 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.
e The linked cavity will turn gray.

N Apply the 5 mm rule to this
space -- model this space
as a frame cavity rather
than connecting it to the
glazing system cavity (it is
1.75 mm in this example)

Libraries ©ptions  Calculation  Window  Help

Sek Material F4

Set Boundary Condition F5

IMaterial Library Shift-Fd4

Boundary Candition Library Shift-F5

Gas Library Shift-Fe&

Select Matetial/Boundary Condition /
Glazing Swstems F& /
UFactar Names

Create Link

Remayve Link Linked
cavities

NA — Linked
cavities

Figure 8-15. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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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
{ U-factor Tag = None }

—>

4

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

§——

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

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

v
A

I
BC = Adiabatic
U-factor Tag = None

Figure 8-16 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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8.16.1.3. 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. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the blind slat material measured and added to the CGDB before the
product can be simulated.

The Shading Layer should be defined with the venetian blind slats in a horizontal position, or as
“open” as the blind geometry allows.

2. Shade Material Library: When the Shading Layer Library is imported from the CGDB, WINDOW
will also import the associated Shade Material record for that Shade Layer into the Shade Material
Library. In general, this should be automatic and you should not have to manipulate the records in
the Shade Material Library.

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

In THERM:

4. TFrame 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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In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB).

In the CGDB Shading Layer Library, for Venetian blinds that are defined as Type “Venetian” (and not
Type “BSDF”), there may be one or more definitions for the same Venetian blind product. These
different records will represent different geometries of the Venetian blind, such as slat thickness,
width and slat spacing. However, if you are modeling the same Venetian blind product, but with a
different slat thickness, width or slat spacing, you can make a new Shading Layer Library and change
the slat geometry.

In this example, the Venetian blind has three records in the CGDB Shading Layer Library,
representing three different slat tilts - “Closed”, “45 degrees” and “Open”. For NFRC certification,
the 45 degree geometry is not needed, and therefore only the “Closed” and “Open” records are
imported from the CGDB, as shown in the figure below.

Shading Layer Library [C:\Users\Public\LBNLYWAIN D OWE wEYenetian. mdb]

1] Marme ProductM ame Manufacturer Type M atenal Openness | Source | Yersion
1 Yenetian AQ 15015099 appendix  Venetian Slat Metal & o050 User 0.00
2 Wenetian 445 150 15099 appendix  \enetian Slat Metal & 0.os0 User 0.00
3 Wenetian 430 150 15099 appendix  \enetian Slat Metal & 0050 User 0.00
4 ‘Yenetian BO 150 15099 appendi®  Venetian Slat Metal B 0050 User 0.00
5 “Yenetian B45 150 15099 appendix  Wenetian Slat Metal B o.os0 User 0.00
[ “Wenetian B30 150 15099 appendix  \enetian Slat Metal B 0.os0 User 0.00
7 Wenetian CO 15015099 appendix  \enetian Slat Metal C 0050 User 0.00
8 ‘enetian C45 150 15099 appendi®  Venetian Slat Metal C 0050 User 0.00
q “Yenetian C30 150 15099 appendix  enetian Slat Metal C o.os0 User 0.00
10 Wenetian C30 150 15099 appendix  \enetian Slat Metal C 0050 User 0.00
1 Wenetian DO 15015099 appendix  \enetian Slat Metal D 0050 User 0.00
12 Yenetian D45 15015099 appendix  Venetian Slat Metal D o050 User 0.00
13 Venetian D30 15015033 appendix  Venetian Slat Metal D 0.050  User 0.00
17 White Frit Generic Fritted glass 0.00
22 Clear Frit [na pigment] Generic Fritted glass 0.00

3000 Shimwhite VB Clozed Slirn \White Venetian Blind Pella Venetian “white Veretian Blind Slat | ppon CGDE 1.20

s lim *»/hite: Open 5 i ian Bli ‘wihite Wernetian Blind Eilar‘ 1.000

5000 Wiraspan(Th) Medium Gray [V-948) 30% | Viraspan(T M) Ceramic Frit, Medium Gray [/-348) 30% Coverage  Vilacon

5001 Simulated Sandblast (v-1086) 70% Transhucent Frit, Simulated 5 andblast [¥-1086) 70% Coverage Wiracon Fritted glass 0.00

5002 Wiraspan(Th) Medium Gray [v-948) 60% | Viraspan(T M) Ceramic Fiit, Medium Gray [v-348) 30% Coverage  Vilacon Fritted glass 0.00

| »

Figure 8-17 Import the appropriate records from the CGDB Shading Layer Library
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

If only one slat geometry is represented in the CGDB, import that record into the working database,
and then make new records for the missing slat geometries, so that there is a separate Shading Layer
record for both the Open and Closed geometries.

Shading Layer Library

ID #3002

Mame: |Slim White Open

Product Mame: | Slim white Yenetian Blind

M anufacturer: |PB||EI
Type: |\-‘enetian blind, horizantal j
M aterial: | 31109 whits Wenetian Blind Slat (whit - |

Effective Openness Fraction | 1.000

Venetian Blind |

Slat width: W mm —
Spacing: W mm

Tit: fuyopen @) <]
Titt angle: ID_ :‘ degrees

Blind thickness: |14.8 mm

Rise: 0,838 mm -_
Help

Figure 8-18 Define the venetian blind geometry for the “open” (horizontal) slats
e Type: Venetian blind, horizontal

e Material: White Venetian Blind Slat; this pulldown references the record in the Material Library
that is associated with this Shading Layer. When a Shading Layer is imported from the CGDB,
the associated record for the material is automatically added to the Shade Material Library. If you
need to make a new Shading Layer record for a different slat geometry, make sure to reference
the same material record in the Shade Material Library.

e Effective Openness Fraction: If a Shading Layer is imported from the CGDB, this value will
automatically be set. If you are making a new record, the Effective Openness Fraction =1 for the
“Open” blind case.

e Slat Width: appropriate value, in this example 14.8 mm

e Spacing = spacing between each slat, in this example 12 mm
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

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

s\.@‘w‘dﬁ\ !
; =% slat thickness

T rise

=

/:. 4

spacing

e B

w:
tilt angle

4 b
blind thickness

Figure 8-19 Venetian blind geometry definition

e Blind thickness: This value is not editable, and shows the width of the blind “assembly” based
on the slat tilt. In this “Open” case, the blind thickness will equal the slat width. At any other slat
angle, this value will be less than the slat width.

e Rise: this value defines the curve of the slat, and is defined in the CGDB for each Venetian blind
product. It can be changed if it does not represent the slat curvature being modeled - this would
be necessary if the slat width was changed, for example.

2. Shade Material Library: When a Shading Layer record is imported from the CGDB, the Shad e
Material is automatically imported, and therefore it is not necessary to add or change records in the
Shade Material Library. However, you may need to reference existing records in the Shade Material
Library if you are defining a new Shading Layer record (for example to define a differen slat
geometry for a product).

Shade Material Library (C:\Users\Public\LENLYWIMD O ESwE. mdb]

[} Mame Productt ame M anufacturer Source  |Mode| Color| Thickness | Tsol | Rsall| Rzol2| Twis | Ruisl Rwis2| Tir | emis] | emis2
mm

b ald - Wmm 0.000 | 0300 | 0.900
30102 Slat Metal B Opaque pastel colored slat mal 150 15039 CGDE 000 0.000 0550 0550 0.000 0550 0.550 0.000 0,900 0.900
30103 Slat Metal C Opaque light-dark. colored slat 150 15033 CGDB - 0600 0.000 0700 0.400 0.000 0700 0400 0.000 0900 0.900
30104 Slat Metal D Translucent white colored slat 150 15033 CGDB 0600 0400 0500 0500 0400 0500 0500 0.400 0550 0550
21006 ‘waoven Shade haterial wioven Shade Generic CGDB 0600 0.000 0500 0500 0.000 0500 0500 0.000 0900 0.900
31100 Off White Slat Off-white diffuse slat Generic CGDE 1.000 0000 0657 0657 0.000 0.709 0.709 0.000 0900 0.900
31101 Light Green Slat Light-gieen slat Generic CGDE 1.000 0000 0422 0422 0000 0357 0357 0000 0900 0900
31102 Light Broven Slat Light-browin slat Generic CGDB - 1.000 0000 0332 0332 0000 0326 0326 0000 0900 0900
31103 RedSlat Fed slat Generc CGDE - 1.000 0000 0.373 0.373 0.000 0127 0127 0000 0900 0.900
31104 Dark Blue Slat Dark-blue slat Generc CGDE - 1.000 0000 0111 0411 0.000 0.073 0.073 0.000 0900 0.900
31105 White Venetian Blind Slat [white. bxt] ‘wihite Yenetian Blind Slat Pella CGDE - 0100 0000 0677 OEF7 0000 0.743 0743 0000 0900 0.900
31106 White Wenetian Blind Slat [white. txt] ‘wihite Yenetian Blind Slat Pella CGDE - 0100 0000 0677 OEF7 0000 0.743 0743 0000 0900 0.900
31107 White Venetian Blind Slat [white. txt] ‘wihite Yenetian Blind Slat Pella CGDE - 0100 0000 0677 OEF7 0000 0.743 0743 0000 0900 0.900
31108 Marine Yenetian Blind Slat [marine. txt] Marine Yenetian Blind Slat Pella CGDE - 0100 0000 0186 0186 0000 0.073 0073 0000 0900 0.900
31109 Marine Yenetian Blind Slat [marine. txt] Marine Yenetian Blind Slat Pella CGDE - 0100 0000 0186 0186 0000 0.073 0073 0000 0900 0.900
31110 Marine Yenetian Blind Slat [marine. txt] Marine Yenetian Blind Slat Pella CGDE - 0100 0000 0186 0186 0000 0.073 0073 0000 0900 0.900

Figure 8-20 Shade Material Library records are automatically created when Shading Layers are imported from the CGDB.
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8.16. Venetian Blinds — Between Glass (Integral)

8. SPECIAL CASES

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

1D f: |24
# Layers: |3 jl

Glazing Svstem Library

I arne: |LUWE, DhlGlz, IntYE, Open-Mon-Retract

Tilt a0 ”

Erwvironmental | NFEC 1002010

=)

1G Height:| 100000 mrm

1G "width:| 1000.00 mm

Conditions:
Comment:
! 1 3
Overall thickness: |46.892  mm Mode: |#
In] MHame Mode Thick Flip T=zol | Reoll | Reol2 | Twiz | Awiel | Bwie2 | Ti = E2 | Cond
< 9301 CLE&RZ.LOF # 30 [|oe3F 007% 0075 0899 0023 0083 0000 0840 0840 1.000
Gap1 »b 1 & 219 O
< Shade 2 ¢ 3002 Sl wWhite Open 148 0.000 0900 0900 160.000
Set Layer 2 [ " - P U
to “Shade” Gap 1 A 42 [
using the T Glgdz 3 w9921 LOW-E_3.LOF # 30 [O|oegz 0122 0112 0824 0115 0110 0000 0156 0.840 1.000
pulldown 4| |
Ceyfler of Glass Results | Temperature Data ] Dptical Data l Angular Data | Color Properties |
Ufactar 5C SHGLC Fiel Ht. Gain Tuwiz F.eff Gap 1 Keff ap 2 keff
Wiima-K Wima Wiim-K WAk WK
1.932 0,750 0.E87 510 0710 01207 01732 00138
5| Select @
Cancel Find 1] | 20 records found.
1] Mame Productt ame I anufacturer =
Click on the §  VenetianC45 15015099 appendis  Venetiar
double arrow 9 ‘enstian C30 150 15099 appendis  enetiar
to see the 10 Wenetian C30 15015093 appendix “enetiar
Shadlng 11 Venetian D0 150 15099 appendix ‘Yenetiar
Layer Library 12 ‘Wenetian D45 150 15093 appendix enetiar
list 13 Yenetian 030 150 15033 appendix Wenetiar
17 “wéhite Frit Generic Fritted gl
a2 Clear Frit [no pigrment) Generic Fritted gl
000 Shimwhite VB Clozed Slim "White Venetian Blind Fella Wenetiar
» 3 g etian Blind Pella \enetiar
5onn Viraspan[TM] Medium Gray [V-948) 30% | Viraspan(Th] Ceramic Frit, Medium Gray [V-948) 30% Coverage  Viracon Fritted gl
o0l Simulated Sandblast [-1086) 70% Tranzlucent Frit, Simulated Sandblast [-1086) 70% Coverage  Viracon Fritted gl
gonz2  Mirazpan[TM ] Medium Gray [V-948) B0% | Viraspan(Th] Ceramic Frit, Medium Gray [V-948) 30% Coverage  Viracon Fritteed gl ™, |
«| | »

Figure 8-21.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.
These distances are based on the distance between the top of the venetian blind (including
hardware) and the top (or left, right, bottom) of the glazing system cavity.
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

(lazing Systern Libram

D #: |24 M arne: |LDWE, DblGlz. IntE, Open-Mon-Fetract y .
# Layers: |3 j‘ Tilt: 0 ° 1G Height:{1000.00 mm / -
Erwvironmental 2o
gty | MPRC 100-2010 | I width:| 1000.00 mm /% |
D:umment'| s
’ 1 2 3
Owerall thickness: |46.892  mm M ode: |#
D M ame Maode| Thick [Flipl E1 E2 Cond | Dtop [mm] | Dbat [mm] | Daght (mm] | Deft [mm)
- Glazs 1 »» 9301 CLEARILOF # a0 [ osgd40 0840 1.000
Gap1 kr 1 Air 219 [
- Shade 2 »» 3002 Slim White Open 148 [J| 0400 0900 160.000 0.0 nn a0 a0
Gap 2 wh 1 Air 42 [
~/"
- Glazs 3 »» 9321 LOW-E_3LOF # 20 [ 0186 0840 1.000
p Set values for Dtop, Dbot, Dleft, ﬂ
Dright based on the geometry of

the blind product.

Center of Glass Results | Temperature Data] Optical Data] Angular Data | Color Properties |

Ufactor SC SHGC Rel. Ht. Gain Twiz F.eft Gap 1 Keft Gap 2 Keff
WK, WA WeAm-K WAk WA
0,740 0.Ba7 510 0710 01207 01732 0o149s

Figure 8-22. 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 edge of the glazing cavity device to the right edge of the glazing cavity

Dtop — distance from the
top of the shading device
to the top edge of the
glazing cavity

Spacer edge —p

Glazing system Le

v

Shading system

Dbot — distance from the bottom
of the shading device to the
<= hottom edge of the glazing cavity

Figure 8-23. Definition of Dtop, Dbot, Dleft and Dright for an interior venetian blind.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

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

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 or 38.826 mm

You can use the spacer height value to make room for the Venetian blind hardware, or you
can set it to zero and pull the glass layers into the frame (make sure
Options/Preferences/Drawing Options has “Allow Editing of IG Polygons” checked).

Site Line to bottom of glass: The sight line is defined by the edge of the venetian blind
hardware.

Sight line to shade edge: In this case, the sight line to shade edge is 0 because the venetian
blind actually sits inside the hardware, and will need to be edited to move it into place.

Sightline to Shade Edge
Sightline - excludina shade hardware

A

Sightline to Bottom of Glass
Spacer height

?

Frame !)r spacer.
alement

Figure 8-24. Sightline to Shade Edge definition for inserting glazing system
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

Once the glazing system is
inserted, pull the glazing
system layers up to meet the

frame on each side as needed.

Venetian
blind
hardware

Y

Set to O for blind between
glass; this value can also be
negative if the sightline is
below the blind hardware

Polygon
representing
the Venetian
hlind

Set the Sight Line to Bottom of Glass and
Spacer Height to the value needed to allow
room to fit the Venetian Blind hardware into
<4+——1—  the glazing system space.

Siaht line

It is always possible to edit the glazing system
polygons after the fact using the “Allow Editing
of IG Polygons” in Preferences

Figqure 8-25. Insert the glazing system with the Venetian blind

3. Fill in the remaining cavities and link them to the appropriate glazing system cavity.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

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 polvaon

Link this polygon to
glazing cavity #1
because it is more
than half the width of
the glazing system
cavity.

Glazing cavity #1 Glazing cavity #2

These polygons are not linked to
glazing cavity #2 because their widths
are less than half the width of glazing
cavity # 2.

They are defined as “Frame Cavity
NFRC 100”.

Figure 8-26. Fill the remaining cavities and link to the appropriate glazing system cavities.
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

Create the other cross sections in this manner.

In the case of the Head and Sill cross sections, the Sight Line to Shade Edge is zero. However, for the
Jamb cross section, the blind does not touch the edge of the frame, but rather is 3 mm off the frame, so
the Sight Line to Shade Edge is non-zero.

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 8-27. Head, Sill and Jamb cross sections for Non-retractable Open Venetian Blind between glass layers (Integral)
5.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

6. Boundary Conditions: The program will not automatically insert a point in the exterior glass layer
for the SHGC Exterior U-factor tag, so you will need to do that by hand by editing the glazing
system. For Integral Venetian Blinds, the Shading System Modifier choice will automatically be set
to “None”

BC = Adiabatic

| U-factor Tag = None l

—

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

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

Insert a point on the exterior
boundary condition at the
sight line for the SHGC
Exterior U-factor taa

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

»
>

t t

I
BC = Adiabatic
U-factor Tag = None

Figure 8-28. Define the boundary conditions for the Head Non-Retractable Open Venetian Blind cross section
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

BC = Adiabatic
U-factor Tag = None

| |

v

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

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

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 = Frame

v

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure

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

U-factor Tag = SHGC Exterior

I
BC = Adiabatic
U-factor Tag = None

Figure 8-29. Define the boundary conditions for each Sill Non-Retractable Open Venetian Blind cross section
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

BC = Adiabatic
U-factor Tag = None

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

Radiation Model = AutoEnclosure
U-factor Tag = None

v

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

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

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

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

v

I
BC = Adiabatic
U-factor Tag = None

Figure 8-30. Define the boundary conditions for each Jamb Non-Retractable Open Venetian Blind cross section

7. Simulate each cross section and save the results
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

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

Frame Library [C:\UzershPublic\LBMLWIND OWEwWwWEYenetian. mdb)
ID Name Source | Type LIFLaaTuEe LIEvdaEIIL?e Eolrzrgi;:iun TEi!:alfri'uneg'lss Pd Abs
WmZk | W m2-K i i
1 Alwibreak ASHRAE MAa 5,680 A& Clazs1 M A, 57.2 0.30
2 Alflush ASHRAE MAd 3870 A8 Clazz1 P A A7.2 050
3 ‘ood ASHRAE A& 2.2¢70 MA& Clazs1 M A, £9.8 0,30
4 Wiyl ASHRAE MAa 1.700 MAA Clazs1 M A, £49.8 0.30
5 WenetianClosed-Head THM Therm  Head 2874 1746 M 471 114.8 0.30
£ WenetianClazed-Jamb. THH Therm  Jamb 2,681 1.803 M 471 avE 030
7 WenetianClozed-Sil. THH Therm  Sill 2732 1853 MM 471 avE 0.30
» YenetianFix 0 L THH Therm NAA, 45 : 0.30
Therm
o G

Figure 8-31. 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

FH W6.3 - Window Library (C:\Users\Public\LBNL\WINDOWG\w6Venetian.mdb) ol e ===
File Edit Libraries Record Teols View Help

DSH| $BB(S B : K44y M(Beel;: O#*: % TR

List Io# 5 =
Cale (F9) Name IF\KEdeenVE 7
Mode [NFRC ]
Mew
Type |Fised [picture] ~ + ﬂ
width [ 1200 mm
DD Height | 1500 rm
Save tuea [ 1,800 m2

Copy

Feport Tilt 90
Environmental Conditions
I Dividers NFFAC 100-2010 -
Dividers
Display mode:
Marmal x
- Tatal Window Resul ‘ o e " |
lick on a companent o display characteristics below
Ufactar | 2117 Wém2-K
Glazing M
SHGC | 0518
Detail Name |LowE, DBIGI2, IntYE, Open-MonF - il
YT | 0823
D 24 Ucenter | 1.933 ‘wi/m2-K

R WA Dol Mavers [ 3 sc| oran
drea [ 1048 m2 sHee [ 06
Edgearea | D278 m2 e[ 0710

° For Help, press FL [Mede: NFRC [sT|  [MUM | y

Figure 8-32. Define the window.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

8.16.2. 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.

—_ A A A A A A A S D

Figure 8-33. A closed Venetian blind.

In WINDOW:

1.

Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the blind slat material measured and added to the CGDB before the
product can be simulated.

The Shading Layer should be defined with the venetian blind slats in a vertical position, or as
“closed” as the blind geometry allows.

2. Shade Material Library: When the Shading Layer Library is imported from the CGDB, WINDOW
will also import the associated Shade Material record for that Shade Layer into the Shade Material
Library. In general, this should be automatic and you should not have to manipulate the records in
the Shade Material Library

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

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 (vertical “closed” slats)
into the frame geometry

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

4. Simulate the model, save the results
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

In WINDOW:

5.
6.

Frame Library: Import the THERM files into the Frame Library

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.

In WINDOW:

3.

Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB).

In the CGDB Shading Layer Library, for Venetian blinds that are defined as Type “Venetian” (and not
Type “BSDF”), there may be one or more definitions for the same Venetian blind product. These
different records will represent different geometries of the Venetian blind, such as slat thickness,
width and slat spacing. However, if you are modeling the same Venetian blind product, but with a
different slat thickness, width or slat spacing, you can make a new Shading Layer Library and change
the slat geometry.

In this example, the Venetian blind has three records in the CGDB Shading Layer Library,
representing three different slat tilts - “Closed”, “45 degrees” and “Open”. For NFRC certification,
the 45 degree geometry is not needed, and therefore only the “Closed” and “Open” records are
imported from the CGDB, as shown in the figure below.

Shading Layer Library [C:A\UsershPublicALBMLWINDOWEwEY enetian. mdb)

D Name Producti ame Manufacturer Type Materizl Openness | Source
1 Wenetian A0 150 15099 appendix  Wenetian Slat Metal & noso0 User
2 Wenetian 445 IS0 15099 appendix  Wenetian Slat Metal & 0050 User
3 ‘Yenetian 490 150 15099 appendis  Yenetian Slat Metal & 0050 User
4 “Yenetian B0 150 15099 appendix  Wenetian Slat Metal B o050 User
[ ‘“Yenelian B45 150 15099 appendix  Wenetian Slat Metal B noso0 User
[ “Wenetian B30 150 15099 appendix  Wenetian Slat Metal B noso0 User
7 Wenetian CO IS0 15099 appendix  Wenetian Slat Metal C 0050 User
8 ‘Yenetian C45 150 15099 appendis  Yenetian Slat Metal C 0050 User
q “Yenetian CA0 150 15099 appendix  Wenetian Slat Metal C o050 User
10 “Yenetian C30 150 15099 appendix  Wenetian Slat Metal C noso0 User
11 Wenetian D0 150 15099 appendix  Wenetian Slat Metal D noso0 User
12 Venetian D45 IS0 15099 appendix  Wenetian Slat Metal D 0050 User
13 enetian 090 150 15099 appendis  Yenetian Slat Metal 0 0050 User
17 “white Frit Generic Fritted glass
r Clear Frit [no pigment] Generic Fiitted glass

b 0 [ ian Blind Venstian | White Venetian Blind Slat | CGDE

2002 Slimwhite Open Slim “White Wenetian Blind Pella Venchan ‘White Wenetian Blind Slat| 1,000 CGDE

Wersion

000
0.an
0.an
oon
000
000
0.an
0.an
oon
000
000
0.an
0.an
o.on
0.00

1.20

Figure 8-34 Import the appropriate records from the CGDB Shading Layer Library
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

If only one slat geometry is represented in the CGDB, import that record into the working database,
and then make new records for the missing slat geometries, so that there is a separate Shading Layer
record for both the Open and Closed geometries.

Shading Laver Library

ID#: |3000

Name: | Slim sathite VB Closed

Product Mame: | 5lim White Venetian Blind

Marufacturer,  |Pella
Type: |Venetian blind, horizorkal j
M aterial | 31108 White Venetian Elind Slat (whit v |

Effective Openness Fraction | 0.000

Venetian Blind |

Slat width: 14.8 mm
Spacing: 120 mm

Tilt: clozed [-30°] -

Tilt angle: 88 :l degrees
Blind thicknesz: |0.5 mm
Rize: 0838  mm

Help

Figure 8-35 Define the venetian blind geometry for the “closed” (vertical) slats

e Type: Venetian blind, horizontal

e Material: White Venetian Blind Slat; this pulldown references the record in the Material Library
that is associated with this Shading Layer. When a Shading Layer is imported from the CGDB,
the associated record for the material is automatically added to the Shade Material Library. If you
need to make a new Shading Layer record for a different slat geometry, make sure to reference
the same material record in the Shade Material Library.

o Effective Openness Fraction: If a Shading Layer is imported from the CGDB, this value will
automatically be set. If you are making a new record, the Effective Openness Fraction = 0 for the
“Closed” blind case.

e Slat Width: appropriate value, in this example 14.8 mm

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

8-202 DRAFT — June 2012 THERMG6.3/WINDOW6.3
NFRC Simulation Manual



8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

o Tilt: “closed (-90)” or “closed (+90)” depending on the product geometry

Qe '
; =% slat thickness
—~ rise
- e
/:::... ~
spacing

L ¢

w:
tilt angle

& #
blind thickness

Figure 8-36 Venetian blind geometry definition

e Blind thickness: This value is not editable, and shows the width of the blind “assembly” based
on the slat tilt. In this “Closed” case, the blind thickness is very small.

¢ Rise: this value defines the curve of the slat, and is defined in the CGDB for each Venetian blind
product. It can be changed if it does not represent the slat curvature being modeled - this would
be necessary if the slat width was changed, for example.

4. Shade Material Library: When a Shading Layer record is imported from the CGDB, the Shad e
Material is automatically imported, and therefore in general, it is not necessary to add or change
records in the Shade Material Library. However, you may need to reference existing records in the
Shade Material Library if you are defining a new Shading Layer record (for example to define a
differen slat geometry for a product).

Shade Material Library [C:\UsershPublic\LBNLYWIND O EwE. mdb)

0] Mame Product ame M anufacturer Source  |Mode| Color) Thickness | Tsol | Rsoll | Rsol2| Twis | Rvis] | Rwis2| Tir | emizl | emis2

[ 20101 al & b |:|_|:||:||:|| 0300 | 0.900
30102 Slat Metal B Opaque pastel colored slat mal 150 15093 0.000 0550 0550 0000 0550 0550 0.000 0900 0.500
30103 Slat Metal C Opaque light-dark colored slat 150 15093 - . 0.000 0,700 0.400 0000 0700 0.400 0.000 0900 0.500
30104 Slat Metal D Translucent white colored slat 150 15093 0.400 0500 0500 0400 0500 0500 0.400 0550 0.550
006 Woven Shade b aterial ‘Woven Shade Generic 0000 0500 0500 0000 0500 0500 0.000 0900 0900
31100 Off Wwihite Slat Off-white diffuse slat Generic 0.000 0657 0.657 0.000 0.709 0.703 0.000 0500 0.900
31101 Light Green Slat Light-green slat Generic 0000 0422 0422 0000 0357 0357 0.000 0900 0900
1102 Light Brawn Slat Light-brown slat Generic - 0000 0332 0332 0000 0.326 0326 0.000 0900 0.900
31103 Red Slat Red slat Generic - 0.000 0.373 0.373 0000 0127 0127 0.000 0500 0.900
31104 Dark Blue Slat Dark-blue slat Generic - 0.000 0111 0111 0000 0.073 0.073 0.000 0500 0.900
21105 ‘Wwhite Wenetian Blind Slat [white tet] ‘white Yenetian Blind Slat Pella - 0.000 0677 0677 0000 0.743 0.743 0.000 0900 0.900
21106 ‘Wwhite Wenetian Blind Slat [white tet] ‘white Yenetian Blind Slat Pella - 0.000 0677 0677 0000 0.743 0.743 0.000 0900 0.900
21107 ‘Wwhite Wenetian Blind Slat [white. tet] ‘white Yenetian Blind Slat Pella - 0.000 0677 0677 0000 0.743 0.743 0.000 0900 0.900
21108 Marine Wenetian Blind Slat [marine. txt] arine Wenetian Blind Slat Pella - 0.000 086 0186 0000 0073 0073 0.000 0900 0.900
21109 Marine Yenetian Blind Slat [marine. tat] arine Yenetian Blind Slat Pella - 0.000 086 0186 0000 0073 0.073 0.000 0900 0.900
21110 Marine Yenetian Blind Slat [marine. tat] arine Yenetian Blind Slat Pella - 0.000 086 0186 0000 0073 0.073 0.000 0900 0.900

Figure 8-37 Shade Material Library records are automatically created when Shading Layers are imported from the CGDB.
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8.16. Venetian Blinds — Between Glass (Integral)

8. SPECIAL CASES

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

Glazing Systemn Library
D #: |25 Mame: |LowE. DbIGIz, IntE, Closed ,
# Lapers: |3 Tik| 90 |G Height:1000.00 mm ;
E rvironmental .y :
Canitne | NFFC 100-2010 | I wfidthy| 1000.00 mm ,
Cornment: | 1 2 3
Overall thickness: |45.056  mm Mode: |#
D Mame Mode| Thick Flip) Tsol | Rsoll | Rzol2 | Twvis | Rwisl | Bvis2 | Tir E1 E2 | Cond
- Glazz 1 »» 9801 CLEARZLOF # 30 [J|o&37 0075 0075 0839 0083 0053 0000 0840 0840 1.000
Set Layer 2 Gap1 »r 1 B x4 O
to “Shade” St Shade2 », 3000 Slim White VE Closed 05 [ 0000 0.900 0.900 160.000
gﬁ'lr dgowrf Giap 2 1 & 102 O
- Glazs 2 »» 9321 LOW-E_3.LOF # 30 Ooese o122 0112 0824 0115 0110 0000 0456 0.840 1.000
< | | 3
Centef of Glass Results | Temperature Data | Optical Data ] Angular Data | Caolor Properties |
|Ifactar sSC SHGC Rel. HE. Gain Twiz K.eff Gap 1 keff Gap 2 keff
W2 WATn-K WK, WATn-K
? ? ? ? 7 7 7
Cancel Find o} + | 19 records found.
D Mame Productt ame Manufacturer Type =
5 Yenetian B45 150 15099 appendix Venetian Sk
) 1 Yenetian B0 150 15099 appendix Venetian Sk
Click on the 7 VenstianCO S0 15099 appendi Venetian sk
double arrow 8 Venstian C45 150 15099 appendis enetian 5l
to see the 9 Venetian CA0 150 15099 appendis  Venetian Sk
Shading 10 Venstian C30 150 15099 appendis enetian 5l
Layer Library 11 Venetian DO 15015093 appendix enetian 5
list 12 Venetian D45 150 15099 appendix Venetian Sl
13 Yenetian DE0 150 15099 appendix Venetian Sk
17 white Frit Generic Fritted glass
22 Clear Frit [no pigrme Generic Fritted glasz
> » M tian Blind Pella Wenetian H
3002 Slimwhite Open [ Slim White Yenetian Blind Pella Venetian W
goon Viraspan(TM] Mediy Yiraspan(TM] Ceramic Frit, Mec Viracon Fritted glass
o0l Simulated Sandblag] Translucent Frit, Simulated Sar Yiracon Fritted glazs -l
< | | »

Figure 8-38.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
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

Glazing System Library

D #: 125 Marne: |LUWE, DblGlz, IntvB, Cloged -
# Layers: |3 j‘ Til: q0 * |G Height:|1000.00 rmm :
Erveironmental A E
Comitiona: | MFRC 100-2010 | |G Width|1000.0( mm ,
Comment: | 1 2 3
Ovwerall thickness: [45.056  mm Mode: [#
D Mame Mode Thick Flip  Tir E1 E2 | Cond | Dtop [mm] | Dbot (rmm] | Dright [mm] | Dleft [mm)
- Glazz1 w» 3801 CLEARILOF # 30 QO] ooo0 0840 0840 1.000
Gap1 ke 1 A 24 O
- Shade 3000 Slirn white VB Closed 05 [ oooo 0900 0900 160.000 0.0 nn an an
Gap 2 kb 1 ir 102 [
- Glazz 3 w9921 LOW-E_ILOF # 20 QO] oooo 0156 0.840 1.00 Vel
4 Set values for Dtop, Dbot, Dleft, ﬂ

Dright based on the geometry of
the blind product.

Center of Glass Results | Temperature Data | Optical Data] Angular D ata | Calor Properties |

Ufactor SC SHGC Rel Ht. Gain Twig K.eff Gap 1 Keff Gap 2 Keff
W2 F W2 W A -t Wb
? 7 ? ? ? 7 ? ?

Figure 8-39. 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 edge of the glazing cavity device to the right edge of the glazing cavity

Dtop — distance from the
top of the shading device
to the top edge of the
glazing cavity

Spaceredge —p

Glazing system ——»

Shading system

\4

Dbot — distance from the bottom
of the shading device to the
<— hottom edge of the glazing cavity

Figure 8-40. Definition of Dtop, Dbot, Dleft and Dright for an interior venetian blind.
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8.16. Venetian Blinds — Between Glass (Integral)

8. SPECIAL CASES

In THERM:
1.

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

appropriate

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:

e 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).

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 1G Polygons” checked).

Once the glazing system is
inserted, pull the glazing
system layers up to meet the

Draw the
Venetian blind
head rail
assembly.

frame on each side.

Sight line to
bottom of
glass

and

Spacer height

Insert Glazing System

Orientation I Down ;I

Glazing system width (471704 T

CR cavity height | 1000 fi

Sight line ta bottom of glass |38.911 mm
Spacer height | 33911 fi

Edage of Glazz Dimengion |63.5 mm
Glazing zystem height (150 M

i

11

Sight line to shade edge |0

v Use nominal glass thickness

[ Use CR Model for Window Glazing 5 pstems

Sight line
(determined by Venetian blind hardware

Edge of Venetian blind touches the blind hardware (which
defines the sightline) so in this case the Sightline to shade

edge value = 0.

Figure 8-41. Insert the glazing system with the Venetian blind
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8. SPECIAL CASES

8.16. Venetian Blinds — Between Glass (Integral)

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.

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

Link this polygon to

v

glazing cavity #1.

This polygon is less
than 50% of the width
of the glazing system
cavity, so it is modeled
as a frame cavity

—

—

N

!

Glazing cavity #1 Glazing cavity #2

e

Use the 5 mm rule to divide up this
cavity as needed. Then use the Fill
tool to make a polygon that can be
linked to the glazing system cavity if
the cavity width difference is < 50%
of the glazing system cavity width.

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.

\ This polygon is modeled as a frame

cavity because it's width is less than
50% of the width of the glazing
svstem cavitv width

Link this polygon to
glazing cavity #2.

Figure 8-42. Fill the remaining cavities and link to the appropriate glazing system cavities.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

5. Create the other cross sections in this manner.

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 8-43. Head and Sill cross sections for Closed Venetian Blind between glass layers (Integral)
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8. SPECIAL CASES

8.16. Venetian Blinds — Between Glass (Integral)

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

Boundary Condition Type il

Boundary

Condition | ¥enetianClosed SikLowE, DbiGlz, Integral, £ 7 |

U-Factar

L S—

Surface IEdge
Temperature | 9.8 F  He |0.33

Radiation M odeIIAutoE nclosure

Emizsivity | 0.840

Btu/h-ft2-F

j Cancel
Boundary
Condition Librar
U-Factor Surface
Library

Shading system modifier INone

=

Figure 8-44. For Integral Venetian blinds, set the Shading System Modifier to “None”.
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

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

i

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

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

i

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

v

&
<«

t t

I
BC = Adiabatic
U-factor Tag = None

Figure 8-45. Define the boundary conditions for Head Non-Retractable Closed Venetian Blind section
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

BC = Adiabatic
U-factor Tag = None
|

l l

A

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

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

«—

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 = Frame

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

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

D

I
BC = Adiabatic
U-factor Tag = None

Figure 8-46. Define the boundary conditions for Sill Non-Retractable Closed Venetian Blind section
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8.16. Venetian Blinds — Between Glass (Integral) 8. SPECIAL CASES

BC = Adiabatic
U-factor Tag = None

l l

A

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

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

«—

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

——

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure

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

U-factor Tag = SHGC Exterior

T
BC = Adiabatic
U-factor Tag = None

Figure 8-47. Define the boundary conditions for Jamb Non-Retractable Closed Venetian Blind section

7. Simulate each cross section and save the results
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8. SPECIAL CASES 8.16. Venetian Blinds — Between Glass (Integral)

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

% Frame Library {C:, Thermdoc, THERM 6.2 - WINDOW 6.2 NFRC Sim Manual - 2009',w6¥enetian.mdb) o =] 4|
File Edit Libraries Record Tools Wiew Help
DEH sBR[E(Ez K r|Baeli [O#7[%[22
: = Frame Library [C:AThermdach THERM 6.2 - wWIMDOW 6.2 MFRC Sim Manual -- =
Detailed Yiew | | 20094wEvenetian.mdb)
Update Frame Edge Edge Glazing
4' I Name Source Tupe Uwalue Uwalue | Comelation | Thickness Fid Abs
New | Wmzk, | wimak mm mm
&l i Al ASHRAE N/& 580 N/ Class] N/A 57.2 0490
= 7 Alflush ASHRAE MJ/a 2970 M/ Classt M, 572 0.90
Delate | 3 Wood ASHRAE W& 2.270 N/ Classl M 9.8 0.90
(il 4 Virgl ASHRAE M/a 1.700 N/ Classt R4 9.8 0.0
IID 'I §  WenetianFixedOpen-Head THH Therm  Head 2704 1830 M 471 476 ki
l— g VenetiarFizedOperSil. THM Them  Sill 2742 1705 M 471 ana 0.30
3 ‘enetianFixedD pen-Jdamb TH Therm  Jamb 471 a7 E 0.30
dahEmEe.. | » VeretianClosed-Head. THM Tk | e 471
10 records found. 11 WenetianClosed-Jamb. THM Therm  Jamb ZE41 1735 N/ 47.1 87.6 030
Import | 12 VenetianClosed-Sill THM Them  Sill 2562 1744 MNA 471 a7k na |
Beport |
FErrirt | A | | »

Far Help, press F1

L]
Mode: MFRC [T | [WUM [ScRL 2

Figure 8-48. Import the THERM files into the WINDOW Frame Library
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8.16. Venetian Blinds — Between Glass (Integral)

8. SPECIAL CASES

9. 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.

&% window Library (C:%, Thermdoc', THERM 6.2 - WINDOW 6.2 NFRC Sim Manual - 2009

File Edit Libraries

Record Tools Wiew Help

=10l

Ik B E | E: «ar M8

Copy
Delete

Save

__I
Lo |
ekt |
_see |
_Bepon |

Beport

[ Dividers

Dividers

i

Dizplay mode:

o[z =]
i ame [Closedv®
Mode Im

Type W ﬂ
Width | 47.244 inches
Height Im inches

Area Iﬁ 2

ie] 90

Errvironmental Conditions
[NFRE 100-2004 =l

INormaI "l

<

r Total Window Results |

Click on a component to dizplay characteristics below

U-factor I 0.322 Bru/h-ft2-F

SHEC | 0.090
YT | 0000

Ch I MAs - Detal |

Detail...

r— Frame

MHame IVenetianEIosed«J amb. THM

n} 1 ledge

Source 2 Edge area

Ufactar I 0.465 Btu/h-ft2-F  PFD
Area I 1.33 12

=l >>|
[ 0305 BrushdieF
0,86 iz

3443

| »

Abs I 0300

pr—

For Help, press F1

Mode: NFRC [IP [ [WUM [SCRL 2

Figure 8-49. Define the window.
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8. SPECIAL CASES 8.17 Frits

8.17 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

o

front back
[ )

Figure 8-50. 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
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8.17 Frits 8. SPECIAL CASES

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.

8.17.1. Modeling Steps
The steps for modeling fritted glazing layers are as follows:

In WINDOW:

1. Find the appropriate frit product in the Complex Glazing Database (CGDB) and import it into the
WINDOW Shading Layer Library
http:/ /windows.lbl.gov/software/ CGDB

2. Input the appropriate frit coverage information in the Shading Layer record

3. Make a glazing system using the Frit layer in the appropriate location in the system.

In THERM:
4. Model the appropriate THERM files with the fritted glazing system.
5. Import the THERM files into the WINDOW Frame Library

6. Make the appropriate Window records using the fritted glazing system and the THERM files with the
fritted glazing system.

In WINDOW:

1. Shading Layer Library: If the appropriate fritted product is not already in the Shading Layer Library,
import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the fritted product measured and added to the CGDB before the
product can be simulated.

2. Shade Material Library: When the fritted layer is imported from the CGDB Shading Layer Library
into WINDOW, the associated records will automatically be imported into the Glass Library. In
general, you should not have to manipulate these records in the Glass Library

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

In THERM:

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

8. Glazing System: Import the glazing system defined with the fritted glass into the frame geometry

9. Boundary Conditions: For fitted glass products, set “Shading System Modifier” to “None” (the
default)

10. Simulate the model, save the results
In WINDOW:
11. Frame Library: Import the THERM files into the Frame Library

12. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library
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8. SPECIAL CASES

8.17 Frits

These steps are illustrated in more detail in the following discussion.

8.17.2. Frit Example

The following example is for a “simulated sandblast” frit from the CGDB.

1. Shading Layer Library: Import the frit product from the CGDB into the Shading Layer Library

In the Shading Layer Library List View, click the Import button and browse to the CGCB database,
whose default location will be in:

C:\Users\Public\LBNL\LBNL Shared

Detailed VWiew

i

Shading Layer Libramy (C:4U zerghrdmitchelhD ocumentshidp
Dropboshnfrci T raining' W6 TE NFRC Training for Software Approval - Comples

Cale 1D M arme ProductM anne
Hew |
»
Copy | .
= 2 Wenetian 445 r L5
Delete | 3 Venetianhgn | IMPOTE 3
—Fird 4 Wenetian BO B
IID LI 5 ‘enetian B45 Farmat IWlndow 5 or 6 Database ;I il
— E  WeretianB30 | 5 Import database plic\LENLALBNL SharedywE3-CGDE-1.2mdb ) Browse | 1
7 il
Advanced... | Awoid creating duplicate records in export databaze by zearching L
g v i Bl
for identical records
17+ Wenetian C20 Bl
= 10 “enetian C30 Cancel | Bl
Impaort
11 “Wenetian D0 B
Ezport 12 Venetian D45 15
Report | 13 “Wenetian D40 |5
Print | 17 White Frit GE
= 22 Clear Frit [ho pigment] Ge
3000 Slim white VB Closed Slirm %/hite Yenetian Blind Pe
2002 Slimwhite Open Slirm White Yenetian Blind Pe
Figqure 8-51. Browse to the CGDB database to import the frit records into the Shading Layer Library
When the CGDB dialog box appears, highlight the records to import and click the Select button (or
click the Select All button to import all the records in the CGDB file).
7| C:\Users\Public\LBML\LBNL Shared\W63-CGDB-1.2.mdb
Q’ Cancel | SelectAIIl Clear selectionl Find I IID LI 105 recards found.
[ Mame ProductMame | anufacture Type

o071 GreenScreen Eco 3%, Pewter Platinum (w95

Hexcel Screend [52] 3%, White Pearl [S4-3)
GreenScreen Eco 3%, Pewter Platinum [SA-2)

Myzan
Myzan

BSDF

Figure 8-52. Select the desired records to be imported into the Shading Layer Library
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8.17 Frits

8. SPECIAL CASES

The selected records will be imported into the Shading Layer Library.

Dretailed Wiew

Shading Layer Library [C:5Jsershrdmitchel\D ocuments'hdy
Dropboxtnfrch T rainingsw's TE MFRC Training for Software Approval - Complex

el

D

Marme

I arufacturer

Type

Slg
Slg
Sl
Sla
Slg
Sl
Sla
Slg
Sl
Sla
Slg
Sl

b 1 150 15093 appendix
Copy :
5 150 15099 appendix  Veretian
Delete 3 Wenetian 490 150 15093 appendix  Venetian
Find 4 Yenetian BO 150 15033 appendix  Venetian
’m 5 Wenetian B45 IS0 16093 appendix  Venetian
'7 g ‘Yenetian B30 15015099 appendix  Wenetian
7 Yenetian C0 150 15033 appendix  Venetian
m 5 Venstian C45 50 15099 apperdi  Yenetian
19 recards found. 3 Wenetian CH0 150 15033 appendis  ‘enetian
10 Wenetian C90 150 15033 appendix  Venetian
11 Wenetian DO IS0 16093 appendix  Venetian
E zport 12 Yenetian D45 150 15099 appendiz  Venetian
Report 13 Venetian D90 IS0 15093 appendix  Venetian
Frint 17 “wihite: Frit Generic Fritted glass
22 Clear Frit [no pigment) Generic Fritted glass
3000 Shimwhite VB Clozed Slim ‘white Yenetian Blind Pella Yeretian
3002 Slhimwhite Open Slirn White Wenetian Blind Pella enetian
—— 3 5000 Yiraspan(TH) Medium Gray [-948) 30% | Viraspan(TH) Ceramic Frit, Medium Gray [-948) 30% Coverage  Viracon Fritted glass
R — 4 HO01 Simulated Sandblast [-1086) 707 Translucent Frit, Simulated Sandblast [v-1086) 70% Coverage Wiracon Fritted glass
Figure 8-53. The records selected from the CGDB will be imported into the WINDOW Shading Layer Library
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8. SPECIAL CASES

8.17 Frits

Highlight one of the records and click on Detailed View to see the frit coverage and associated Glass
Library records. You will see that there are several glass layers referenced, one for the substrate and
two for the specular and diffuse optical data. If these records are not already in the Glass Library,

they will automatically be imported when the Frit layer is imported into the Shading Layer Library.

If the frit coverage in the imported record does not correspond to the coverage of your product,
change the value and save the record.

Glass Library [C:5Uzershrdmitchel\D ocuments'ky DropboxinfrchTrainingE TE

Productt ame Source

Tranzlucent Frit, Simulated 5arm CGDE +1.01
Tratiglucent Frit, Simulated 5ane CGOE «1.01
irazpan(Th] Ceramic Frit, Med CGDE «1.01

Shading Layer Library
ID# {5001
Name: |Simulated Sandblast [V-108€) 70%
Product Marme: |Translucent Frit, Simulated Sandblast [+-108E) 7
Manufacturer.  |Viracon
Type: |Fritted dlass J
The “Glass substrate” cannot be
|~ changed.
Frit coverage: enter the
appropriate value if it is different
than the default from the CGDB.
L~
Fritted glass |
|| The referenced
Gl bstrate |G803 CLEARS.LOF i i
- e | / J OF.)ltl:lcaltdatat.flle”S MFRC Training for Saftware Approval - Complex
) will automatically
Frit coverage (i 15 . .
22 be imported into D M ame
Fiit optical data the Glass Llbrary
5 I 60000 10 I6Snec 3 -
pecuiar {50000 10855pecular B 5. B0000 10865 pecular b
Diffuse |60001 1086Diffuse bl | » E0001 1086Diffuse b
EO00Z2 9485 pecular. bl
go002 948Diffuse. bl

“Wirazpan(Th] Ceramic Frit, Med CGDE «1.01

Figure 8-54. The necessary records will be imported into the Glass Library for the frit layer
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8.17 Frits 8. SPECIAL CASES

2. Glazing System: Make a glazing system with the frit layer

® Select “Shade or Frit” from the pulldown to the left of the layer you want to make a frit
Glazing Systenn Library

IO #: |26 MName: |Sandblast Frit
B Layers: |2 j‘ Tilk 90 * 1G Height:{1000.00 rmn

E rviranmental .
Dot | NFRE 100-2004 | IG Width|1000.00 mm
Comment;
| 1 2
Overall thickness: (18,700 mm Mode: |?
D M arme tMode| Thick |Flip| Tsal | Rzoll | Rsol2 | Twis | Fwisl | Bwiz2 | Tir E1 E2 | Cond

- Glass1bb 102 CLEAR_3.DAT # 30 [Jjogz 0078 0078 0899 0083 0083 0000 0840 0840 1.000
fala _ > 1 A0 127 [
( Shade or frit ?
e 102 CLEAR_3.DAT # 20 [J|os834 0075 0075 0899 0083 0083 0.000 0840 0840 1.000

Figure 8-55. Select “Shade or frit” to see the Shading Layer Library records.

® (lick on the Double arrow button to see the Shading Layer Library, and select the appropriate

Fritted glass record.
Glazing Systern Libram
D #: |26 Wame: | Sandblast Frit
# Layers: |2 i‘ Tilk 90 ° 1G5 Height:| 1000.00 rmnm
E rvsironmental &
Carios | MFRIC 100-2004 | I width:|1000.0( mm
Comment: 5| Select @
Owerall thickness: [ 16.300  m| )
Cancel Find |ID j 13 records found. |
D
- Shade 1 ¥k 1 1D Mame ProductM anme ﬂ
Gap1 ke 1
- Glazs2 b \ 102 10 Venetian C30 |
11 Wenetian DO |
12 Wenetian D45 |
<] 13 Venstian D30 | i
\ 17 ‘white Frit [
- Clear Frit [no pigrment [
Center of Glass Results | Ter 2 . _[ Fa ) . : : :
3000 Shim white VB Closed Slim white YWenetian Blind F
Ufactar d 3002 Sl white Open Slirn white Wenetian Blind F i
I Foon irazpan[Th] Medium Gray [W-348] 30% | Yiraspan[TM) Ceramic Frit, Medium Gray [v-948] 305,
5 3 B0 | Simulated S andblas Tranzlucent Frit, Simulated Sandblast [-108 I:I11 r -
< | *

Figure 8-56. Click on the double arrow to show and select the layers in the Shading Layer Library.
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8. SPECIAL CASES 8.17 Frits
® Click the Calc button to calculate the center-of-glass properties for this glazing system.
[alazing System Library
ID |26 Mame; |Sandblast Frit .
# Layers: |2 j‘ Tilk: an - 1G Height:|1000.00 mm Z
Ervironmental o o,
Comitan | NFRC 100-2004 | |G ‘width:| 1000.0( mm //;
[ t: '
ammer | _I 2
Owerall thickress: | 20,700 mm Mode: |#
D Marme Mode| Thick |Flip| Tsal | Fzall | Feol2 | Twis | Bwizl | Bvis2 | Tir E1 EZ2 | Cond | [
+ | Fritted glazz 1 Nt B0 Simulated S andblast [W- B0 [J|o79e 0052 0053 0828 0065 O0SF 0000 0840 0840 1.000
Gap1 »k 1 Air 127 [
- Glass 2 »» 102 CLEAR_ZDAT # 30 [Jjog 0079 0075 0899 0083 0083 0000 0540 0840 1.000

<

Center of Glass Results | Temperature Data DpticaIData] Angular Data | Color Properties |

Ufackar SC SHGC Rel Ht. Gain Twiz F.eff Fap 1 keff
W2k W2 WK W-K,
2716 0733 0 E38 485 0 644 [.06ES 0.0BE9

Figqure 8-57. Calculate the results for the glazing system.

3. THERM: Import the glazing system into THERM in the usual way. A glazing system with a fritted
layer does not have any different values in THERM than a normal glazing system (i.e., a glazing
system without a shading system).

4. WINDOW: Import the THERM files into the WINDOW Frame Library, and then construct the whole

product in the Window Library, in the normal manner.
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8.18 Complex Glazing Database (CGDB) 8. SPECIAL CASES

8.18 Complex Glazing Database (CGDB)

The Complex Glazing Database (CGDB) is provided by LBNL for modeling complex glazing products. Over
time, more products will be added to the database, as methodologies are developed to measure the properties
of the complex glazing products, and manufacturers submit data to LBNL to be included in the CGDB.

The current version of the CGDB is located on the LBNL website:
http:/ /windows.lbl.gov/software/ CGDB

There is a version of the database for each version of WINDOW (at the time of this writing, WINDOW 6 and
WINDOW 7). The databases are basically just WINDOW databases that only have the complex glazing
records in them, so the products are easily imported into any WINDOW database (keeping in mind the
program version compatibility).

The current WINDOW 6 CGDB database is called:
W63-CGDB-1.2.mdb

And by default will be installed into the following directory (depending on your operating system):

e For Microsoft XP:
C:\Program Files\ LBNL\LBNL Shared

e For Microsoft Vista and Windows 7:
C:\ Users\ Public\ LBNL\ LBNL Shared

When you want to import records from the CGDB into the Shading Layer Library of your current WINDOW
6 working database, follow these steps:

1. Shading Layer Library: Import the frit product from the CGDB into the Shading Layer Library
In the Shading Layer Library List View, click the Import button and browse to the CGCB database.

- - Shading Layer Library [C: 5 sers\rdmitchell\D ocurientzibdy
Detailed Yiew Dropboxnfrch Trainingsw'6 TE MFRC Training for Software Approval -- Complex

D M ame Producth ame

Ui

= » [E
= 2 Venetian 445 L5
Delete 3 Yenetian 430 L3 @
Fird 4 Wenetian BO
o - 5 Venstian B45 Forrnat |\N’indow 5 or 6 Databaze ﬂ
I ———————————
’7 g Wenetian B30 | Import database |JIic\LBNL\LBNL SharedywE3-CGDB-1.2mdb) Browse
7 Wenetian Cl
Advanced... a v Awoid creating duplicate records in export databaze by zearching
for identical records
171 WVenetian CB0
10 Wenetian C30 TR Cancel |
Import
1 Venetian D0
Egport 12 Venetian D45 I
Feport 13 Venetian D90 15
Frint 17 white: Frit Gg
22 Clear Frit [no pigment] Gg
3000 Slir White WEB Closed Slirn white YWenetian Blind P
3002 Slim hite Open Slim white Yenetian Blind Pe

Figure 8-58. Browse to the CGDB database to import the frit records into the Shading Layer Library
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8. SPECIAL CASES

8.18 Complex Glazing Database (CGDB)

When the CGDB dialog box appears, highlight the records to import and click the Select button (or
click the Select All button to import all the records in the CGDB file). At this point, for NFRC
certification, only the Fritted Glass and Venetian Blind products (which can be either Type = Venetian
Blind, or Type = BSDF) can be used, so you may want to only select these products to import from the

CGDB.

Q’ Cancel | SelectAIIl Clear selectionl Findl

7| C:A\Users\Public\LBML\LBML Shared\W&3-CGDB-1.2.mdb

fID

LI 105 recards found.

I amme

ProductMame | anufacture Type

edium G
g lat: andblast [
Hesxcel Screen? [52] 3%, White Pearl [w5)

E] it

Hercel Screend

at dblast [
3%, White Pear [54-9)

5000 [52] Myzan
N ] o071 GreenScreen Eco 3%, Pewter Platinum fS] | GreenScreen Eco 3%, Pewter Platinum [S4-2] Myzan BSDF
Figure 8-59. Select the desired records to be imported into the Shading Layer Library
The selected records will be imported into the Shading Layer Library.
- - Shading Layer Library [C:%JzershrdmitchelhD acumentsiby
Detailed Vlewl Dropbostnfrch T rainingswe TE MFRC Training for Software Approval - Complex
Calc | D Mame PraductMame M anufacturer Type
Hew |
Copy | ¢ . -
5 IS0 15093 appendix  Yemetian Sla
Delste | ] 3 Wenetian 490 150 15099 appendis  Venetian Sy
—Find ] 4 Yenetian BO 150 15099 appendiz  Venetian Slg
lm 5 ‘enetian B45 150 15099 appendix  Venetian Sla
I— | & Wenetian B0 IS0 16093 appendix  Venetian Slg
| 7 Wenetian CO 150 15099 appendix  Veretian Sl
Adwvanced... | | g Yenetian C45 150 15099 appendix  Venetian Slg
19 records fourd. | g Wenetian C30 15015093 appendi  Yemetian Sla
: 10 Wenetian C30 150 15099 appendiz  VYenetian Slg
1 Wenetian DO 150 15093 appendix  Venetian Sy
Ezport | | 12 VenetianD45 IS0 16093 appendix  Venetian slq
Report | | 13 Wenetian D90 150 16099 appendix  Venetian Sl
Print | ] 17 “whhite: Frit Generic Fritted glass
22 Clear Frit [ho pigrment) Generic Fritted glass
] apon Sl white VB Clozed Slirn white Yenetian Blind Pella “enetian W
| 3002 Shmwhite Open Slim ‘white Yenetian Blind Pella Veretian W
] 5po0  Miraspan(TM) Medium Gray (v-948) 30% | Viraspan(Th] Ceramic Frit, Medium Gray [V-348) 30% Coverage  Viracon Fritted glass
] 5001 Simulated Sandblast fV-1086) 707 Translucent Frit, Simulated 5 andblast (V-1088) 70% Coverage Yiracon Fritted glass
° —

Figure 8-60. The records selected from the CGDB will be imported into the WINDOW Shading Layer Library
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8.18 Complex Glazing Database (CGDB)

8. SPECIAL CASES

2. Shading Layer Library -- Fritted Glass Records

Highlight one of the fritted glass records and click on Detailed View to see the frit coverage and
associated Glass Library records. You will see that there are several glass layers referenced, one for
the substrate and two for the specular and diffuse optical data. If these records are not already in the
Glass Library, they will automatically be imported when the Frit layer is imported into the Shading

Layer Library.

If the frit coverage in the imported record does not correspond to the coverage of your product,
change the value and save the record.

Shading Layer Library
10§ |5001
Meris: |Simulated Sandblast [W-108E) 70%

Praduct M arme: |Translucent Frit, Simulated Sandblast [V-1086) 7

|~ changed.

The “Glass substrate” cannot be

Frit coverage: enter the
appropriate value if it is different
- than the default from the CGDB.

The referenced
optical data files
will automatically
be imported into
the Glass Llbrary

Glazs Library [C:WUzershrdmitchelhDocumentsiMy Dropboxinfrch T rainingbwE TE
MFRC Training for Software Approval - Canmples

\.

D MHame

3 |E0OOD 10865 pecular bl
» 500071 108EDiffuse. Ibl

E0002 9485 pecular bl
EOO03 948Difuse. Ibl

Producti arme Source

Tratislucent Frit, Simulated Sare CGDE +1.01
Tranzlucent Frit, Simulated Sarm CGDE +1.01
irazpan[Th) Ceramic Frit, Med CGDE +1.01
Yirazpan[TM] Ceramic Frit, Med CGDE +1.01

Figure 8-61. The necessary records will be imported into the Glass Library for the frit layer

Manufacturer: |Virac:on
Type: |Fritted glass J
Fritted glass |
Glass substrate 39803 CLEARS LOF =l
Fiit coverage (fili] 4@
Frit optical data
Specular 0000 1088Specular bl =]
Diffuse |60001 1086Dffuse bl =]
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8. SPECIAL CASES

8.18 Complex Glazing Database (CGDB)

3. Shading Layer Library - Venetian Blind Records

Highlight one of the Venetian blind records and click on Detailed View to see the details of the

Venetian blind definition.

The Detailed View will show the Blind Geometry, which includes Effective Openness Fraction, Slat

Width, Slat Spacing, Tilt, and Rise.

Effective Openness Fraction:

If the default values in the CGDB record are not what you want to model, you can edit these values
as needed to model the Venetian blind correctly. In general, for NFRC certification, you are going to
be modeling either Open or Closed blinds, so the Effective Openness Fraction will be:

® Retracted Open: 1.0
o (losed: 0

Shading Layer Library
0 |3002

Mame: |Slimahite Dpen

Product Mame; | Slim White Venetian Biind

Manufacturer, | Pella
Type: |Venetian blind. harizontal ﬂ
Materiat | 31109 White Venetian Bliind Slat whit > |

Effective Openness Fraction | 1.000

Wenetian Blind |

Slat width: ’E!T mm

Spacing: W mm

Ti: fiulyopen @) ]
Tikt angle: ’D_ :I degrees
Blind thickness: ’W mm

Rise: W mm

Help

Figure 8-62. Set the Tilt as needed to define the slat geometry
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8.18 Complex Glazing Database (CGDB)

8. SPECIAL CASES

Tilt:

Rather than entering a value for the Tilt angle, it is much better to select from the Tilt pulldown list,
and the program will determine the actual tilt based on the curvature of the blind (derived from the

Rise value)

Retracted Open: “fully open (0°)
Venetian Blind |

Slat width: 148 mm
Spacing: 120 mm
Tilt: fully open (0¢) -

closed (30
45 degrees
fully open (0%)
Blind thickness: |-45 degrees

Titt angle:

Closed: depending on the direction of the slat curvature, either

o Closed (90)
Venetian Blind |

Slat width: W mm

Spacing: W mm

Tt -
Tilt angle: I—SB— :‘ degrees
Blind thickness: IF mm

Rise: W mm

Help

o Closed (-90)
Venetian Blind |

Slat width: ’W mm

Spacing: ’W mm

T -
Titt angle: ’EE— :‘ degrees
Blind thickness: ’F mm

Rise: W mm

Help
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8. SPECIAL CASES 8.18 Complex Glazing Database (CGDB)

4. Shade Material Library - Venetian Blind Records

When a record from the CGDB Shading Layer Library is imported into a working WINDOW
database, the associated Shade Material Records are also imported.

For example, for the Venetian blind Shading Layer Library record below, the associated record in the
Shade Material Library is automatically imported and associated with the Shading Layer.

Shade Material Library (C:\U sershrdmitchelhDocumertsihiy
Dropboxinfrch Trainingy w6 TE NFRC Training for Software Approval -- Comples
D Marne Productt ame M ariufacturer Source  |Mode Color| Thickhess
mm
Shading Laver Library 11002 BSDF Material LENL example for Klems coard - 11.300
EER 31005 BSDF Matenial: Koester Fetrolux Blind - 10,000
= - 1005 Woven Shade Material ‘Woven Shade Generic User 0.600
Mame: |5m hite Open 31100 Off White Slat Dff-white diffuse slat Generic IGDE User vl 1250
Product M arme: |S|im “White Yenetian Blind 21101 Light Green Slat Light-green slat Gereric IGDE Uszer L 1.000
Light Brown Slat Light-broven zlat Generic IGDE User vl

Manufacturer: |PE”~3 31102| -9 J _ - 1.000
311032 Fed Slat Fed zlat Generic IGDE User wL - 1.000
Type: |\-"enetlan blind, harizantal j 31704 Dark Blue Slat Drark-blue slat Generic IGDE Usger vl - 1.000
M aterial | 31109 White: Venetian Blind Slat (whit | 31105 BSDF Materiak Mame Manufacturer B
\ T1108 White Venetian Blind Slat (white tet) Wwhite Venetian Blind Slat Fella CGDE B oo«
31107 ‘white Yenetian Blind Slat (white i) ‘white Venetian Blind Slat Pella CGDE Bl oo«
. . 31108 White Yenetian Blind Slat [white.txt) white Yenetian Blind Sla Pella CGDE 0,100
Effective Opentess Fraction | 1.000 \ Blind - men. - e
I Eline Labo 0100

Wenetian Blind |

Slat width: W mm —_—
Spacing: W mm

T flyopen @ =]
Tilt angle: ’D— :l degrees

Blind thickness: [14.8 mm
Fise: 0.838 mm _—

Help

Figure 8-63. When a Shading Layer Library record is imported from the CGDB, the associated Shade Material Library record is
imported automatically.
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