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Introduction

e WINDOWG6/THERM®6 approved (sort-of) by NFRC for modeling

the following:

— Venetian Blinds — Between Glass
—  Frits

| ufastor | SHGCNT

Glazing/Shading Type Shade Position Tilted Tilted

Venetian Blinds Between Glass

Fritted Glass n/a Y Y Y Y



CGDB

e \Website

e |nstall 6.3 database - W63-CGDB-1.2.mdb
— Installs into LBNL\Shared
— Mostly woven shades -- a few frits and Venetian blinds

e |mport Shading Layer Library records as needed

— Shading Layer Library: import records from this library

— Shade Material Library: Importing Shading Layer records

automatically brings in the associated Shade Material Library
records

— All records measured by LBNL — manufacturer submittals will
happen after Complex Glazing ILC is complete



Shading Layer Library

e Import records from CGDB into Shading Layer Library
— Associated Shade Material Library records are imported automatically

e For NFRC simulations, shading layers must be in the CGDB

e Shading Layer Types relevant for NFRC:
— Venetian Blind
— Fritted Glass
e Venetian Blind
— Blind geometry
— Slat Material reference to Shade Material Library
e Fritted Glass
— Frit coverage % input
— Substrate layer — link to Glass Library
— Specular glass layer — link to Glass Library
— Diffuse glass layer — link to Glass Library
e Open-ness factor of Shade Layer
— Don’t have to calculate it — it will already be determined in CGDB



WINDOW -- Preferences

e Thermal Calcs
— Convection Models for all shade types = 1SO 15099

e Optical Calcs
— Use program default values

Options ] Themal Calcs  Optical Calcs | (Optical Data | Updates |

Optical calculation options Venetian blind calculation methods

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

Solar/Visible range | Directional diffuse j

FIR range Directional diff -
™ Write CSV output file . | Directional dffuse v |

r H of segments: b

-
-

Spectral data |Cnndensed spectral data ﬂ

Mumber of visible bands: |5
Mumber of IR bands: |10

Angular basis | WE guartersize j




WINDOW - Glazing System Definitions

e Dtop, Dbot, Dleft, Dright
e Setto 0if shading system lies on the outside of the sight line

Dlefi—distancefromtheleft-sideofthe-shading- Dright—distancefromthe-rightside-ofthe-shading-
devicetotheleftframeSightlined] devicetothe-rightframe-Sightdiney]

' '

L. Diop—-distancefromthe-

% {ypofthe-shadingdevice-
tothetopframe Sight-
lined]

Frame

Glazingsvstem]

Shadingsystem

Dhoat—-distancefromthe-bottom-
oftheshading-devicetothe-
. *— bottomframeSightdined]




Venetian Blinds — between glass

Venetian Blinds Between Glass

e Vertical products
— U-factor
— SHGC/VT

e Tilted products
— SHGC/VT



Venetian Blinds — between glass

e Open
— Open retracted wedel M= Inelded
— Opennon-retracted  ougges —1  insiden

e Closed

| 1o



Venetian Blinds — between glass

e Open Retracted

e WINDOW

— Make Glazing System
— No Shading System modeled

e THERM

— HEAD: model stack of venetian blind slats (in THERM)
— JAMB, SILL: no venetian blind slats modeled



Venetian Blinds — between glass

e Open Retracted — model stack of blind slats

- - 5

'y

-

Stack-of-venetian-
blind-slats{

Doubleglazed-
system]

Doubleglazed- —*
systemf]

Stackof-venetian-
blindslatsy]

Thirdglazingiayer-
w—— withvenetianblind|]




Venetian Blinds — between glass

e Open Retracted —
HEAD

Boundary Conditions

BC="MNFRC-100-2001 Exterior]

U-factorTag=-SHGC Exterior]]

—

BC=-Adiabaticy]

U-factorTag=-"Monef]
v R

BC=1Interior-=frametype={Convectiononly

RadiationModel=AutoEnciosured
U-factorTag=-Framef]

N

BC=-=glazingsystemname:={J-factorinside Film

Radiation Model=AutoEnclosure
U-factorTag=-Framef]

BC=-NFRC-100-2001 Exterior]] BC=-=glazingsystemname={J-factorinsideFilmy

U-factorTag=-Money]

RadiationModel=AutoEnclosured
U-factorTag=-Edgef]

BC=-=glazingsystemname=4J-factorinsideFilm

Radiationiodel=AutoEnclosured
U-factorTag=-MNoney]

BC=-Adiabatic
U-factorTag=-Nonef]



Venetian Blinds — between glass

e Setting shade position relative to frame components
e Define Sightline to Shade Edge
e Can be negative

e Can be zero
(Therm 6.3.46)

} Sightline to Shade Edge

Sightline to Bottom of Glass
Spacer Height <|’




Venetian Blinds — between glass

e Open Non-Retractable

e WINDOW

— Make Venetian Blind in Shading Layer Library
— Make Glazing System with Venetian Blind

e THERM
— HEAD, JAMB, SILL: Insert glazing system with shading system
— Model VB hardware



Venetian Blinds — between glass

e Open Non-Retractable

e WINDOW

Shading Layer Library

D# |23

Memies |fo ‘white Blind, Open [0 zlat angle], 16 mm

Product M ame: |

Manufacturer: |G eneric
Type: |Venetian blind, harizontal ﬂ
M aterial: |31 100 Off \wWhite Slat ﬂ

— Make Venetian Blind shading system

e Tilt = Fully open (0)

— Make Glazing System with Venetian

blind

e Set Dtop, Dbot, Dleft, Dright as needed
e Adjust gap spacing for fully open slats

e Effective Hole Area=1

[Glazing System Library

Effective hole area fraction: | 0.050

Venetian Blind |

Slat width: W mm

Spacing: W mm

Ti: fobopen @ =]
Tilt angle: ll}— :I degrees
Blind thickness: W mm

Rise: W mm

D #: |32 Mame: |LowE-DbiGlz, Integral Offwhite VE-Dpen p
# Layers: |3 i‘ A E IG Height1000.00 mm //
Environmental | "
W |MFRC 100-2004 ﬂ 1G it 1000.00 mrm
andmon?. %
omment; | 1 2 3
Ovwerall thickness |48.700  mm tode: lﬂ—
I} Mame Mode| Thick Flip Tzol | Rzoll | Reol2 | Twig | Bwigl | Rwis2 | Tir E1 EZ2 | Cond
- Glasz1 »» 9801 CLEAR3LOF # 30 [Olosss 0078 0078 0907 0082 0082 0000 0840 0840 1.000
1 Air na 0
- 23 0ff white Blind, Qpen [0 160 O 0000 0900 0500 1.000
1 Air 42 [
- Glazg 3 »» 102 CLEAR_3.DAT # 20 [Oos34 0075 0075 0893 0083 0083 0000 0840 0840 1.000

! |

4




Venetian Blinds — between glass

e Open Non-Retractable

e THERM
— HEAD, JAMB, SILL: Insert glazing system with shading system
— Model VB hardware

Head Cross Section Sill Cross Section Jamb Cross Section



Venetian Blinds — between glass

BC = Adiabatic
U-factor Tag =Mone
,‘_.

Open Non-Retractable

) H EAD BC = NFRC 100-2001 Exteri
Boundary Conditions =~ "= pes

— Frame tags determine
by VB hardware

Radiation Model =
U-factor Tag =Frame

BC = Interior =frame type> (Cornvection anly)
SutoEnclosure

BC = =glazing system name:= U-factor Inside Fim

Radiation Model = AuteEnclosurs

U-factor Tag =Frame

b
= =glazing system name= U-factor Inside Film

BC
Radiation Model = AuteEnclasure

U-factor Tag =Edge

BC = MFRC 100-2001 Exterior
U-factor Tag=Mone
p ———

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

Radiation Model = Auto Enclosure
U

-factor Tag=MNone

L 2

BC = Adiabatic
U-factorTag=Mone



Venetian Blinds — between glass

e Closed

e WINDOW

— Make Venetian Blind in Shading Layer Library
— Make Glazing System with Venetian Blind

e THERM
— HEAD, JAMB, SILL: Insert glazing system with shading system
— Model VB hardware



Venetian Blinds — between glass

Shading Layer Library

ID# |24
® C | O S e d Memrz |fo WWhite Blind, Closed [30 slat angle), 16 mm

Froduct Mame: |

g W I N D OW Marufacturer, | Generic

Type: |Venetian blind, horizontal

— Make Venetian Blind shading system = waeia  [sno0iwhiesia
e Tilt = Closed (90°)

— Make Glazing System with Venetian |
Venetian Blind |

blind
Slat width: Wmm
e Set Dtop, Dbot, Dleft, Dright as needed  swre  [Z0

=
=

Effective hole area fraction: | 0.000

. . Tit: |closed (907 |
e Adjust gap spacing for closed slats
Tilt angle: IF :I degrees
® Effect|ve HOIe Area = O Blind thickness: |1.1 mm
Glazing System Librar
4=y Y Rize: 1015 mm
1D #: |33 Name: |-0wE-DbIGI2, Integral OffwWhite WB-Closed .
= ; Hel
B Layers: |3 z‘ Tilk: 90 " |G Height:{1000.00 ram . g
Ervironmental . .
Lo | MFRC: 100-2004 | I ‘widthe| 1000.00 mm :
C L ’
ommen | ] 2 3
Owerall thickness: 46616  mm tode: |7
o Mame Mode Thick Flip Teol | Rzoll | Bzol2 | Twiz | Rwvigl | Rwise Tir E1 EZ2 | Cond
- Glasz 1 »» 9801 CLEAR3ILOF # 30 [J|ose7s 0078 0078 0907 0082 0082 0000 0840 0840 1.000
Gap1 ke 1 Air 286 [
- Shade 2 #r 24 0Off \white Blind, Clozed [ 11 O 0000 0.800 0900 1.000
Gap2 ke 1 &ir 109 O
- Glasz 3 »» 102 CLEAR_Z.DAT # 30 [J|og34 0075 0075 0899 00823 0022 0000 0.840 0840 1.000
1 | 3




Venetian Blinds — between glass

e Closed

e THERM
— HEAD, JAMB, SILL: Insert glazing system with shading system
— Model VB hardware

Head Cross Section Sill Cross Section Jamb Cross Section




Venetian Blinds — between glass

e Closed

e HEAD
Boundary Conditions

— Frame tags determinec
by VB hardware

BC = Adiabatic
U-factor Tag= Mone
|

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

BC = Interior =frame type= (Convection only)

Radiation Model = AutoEnclosure
-factorTag=Frame

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

Radiation Model = AutoEnclosure

V\__‘___‘ LfactorTag=Frame

BC = =glazing system name= U-factorInside Film

Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC =MNFRC 100-2001 Exterior
IU-factor Tag= None R —

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

Radiation Model = AutoEnclosure
U-factor Tag= Mone

BC = Adiabatic
U-factorTag=Mone



Venetian Blinds — between glass

WINDOW

e Frame Library
— Import THERM frames for open and closed cases

e Window Library

— Generate whole products for open and closed cases
— U-factor, SHGC and VT



Fritted Glass
| Udfaotor | SHGCNT

Glazing/Shading Type Shade Position Tilted Tilted

Fritted Glass

e Vertical products

— U-factor
— SHGC/VT

e Tilted products

— U-factor
— SHGC/VT

e Previous seminar on this topic



Fritted Glass

Shading Layer Library

e WINDOW o
Mame: |w/hite Frit
— Make Frit in Shading Layer Library Prodhct Name: |
. b anufacturer: |GEHEfiC
e Use Frit records from CGDB Tupe: [Frited gass <]
* % =set to appropriate value
— Make Glazing System with Frit layer
e Setto Shade
. . . Fritted glass |
e Can be any layer location in glazing | S
Glass substrate [ 102 CLEAR_6 DAT =l
system .
Glazing Systern Librany y Fiit coverage (500 %
Frit optical data
: : Specular |3:::2",’-.-'h'rteFritS|:-ec:uIar.II:-I J
D #: |2 M arme: |Wh|te Frit -- 5% coverage V
# Layers: rj‘ ti[ 901G Height|T000.00 mm Z e &
Enwvironmental .y / . . . i .
Condions: | NFAC 100-2004 [F] e R 7 rdaronang of e eferonced spears s, Ordy he adbeate on
Camnient: | ’ which the frit was measured can be used as a substrate. Email
1 2 windowhelp@ibl gov for details.
Oeverall thickness: |21.700  mm Mode: |#
0] M ame bode Thick |Flip| Tsol | Beoll | Bzol2 | Twiz | FAwizl | Bwig? Tir E1 EZ
= | Fritted glazz 1 ¥k 17 white Frit 60 [J|o771 0052 00B3 0234 005 0065 0000 0240 0240 1
Gap1 »» 1 A 127 [

© Glaze 2 w102 CLEAR_3.DAT # 20 [J|os34 0075 0075 0893 0033 0033 0000 0240 0240 1




Fritted Glass

WINDOW
e THERM

— Use Frit glazing system in frames

e WINDOW

— Frame Library
e |Import THERM files with Frit
— Window Library

e Generate whole products using
Frit glazing system

e U-factor, SHGC and VT
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