TRNSYS 18 — Tutorials

9.6. Adding New Glazing Systems to the Typeb56
Window Library

9.6.1. Introduction

This tutorial will lead the TRNSYS user through the process of adding a new glazing system, generated
by the Berkeley Lab WINDOW 7.x software to TRNBuild for use with the multizone building model Type
56. Users working with this tutorial should have a basic understanding of using TRNBuild and of how
TRNBuild and Type 56 model windows. This tutorial deals with the standard window model only — a
complex fenestration including “Bidirectional Scattering Distribution Function” (BSDF) is described by
another tutorial.

A nearly endless variety of windows are available commercially. Window standards and the data available
to describe their performance differ from region to region and certainly from county to country.
Furthermore, the modeling of window performance is complex; numerous pieces of specialized software
exist for simply modeling windows. For these reasons, a conscious decision was made on the part of the
TRNSYS develop-ment team not to attempt to redo work already completed in modeling windows but
instead to depend upon specialized software to create new windows, and then provide a method for
importing those results into TRNSYS for use with Type56. Specifically, you will be using a freely available
piece of software called WINDOW, developed by Lawrence Berkeley National Labs in Berkeley,
California. The current version of the soft-ware at the writing of this tutorial is 7.4 (November 2018). It can
be downloaded under: https://windows.lbl.gov/tools/window/software-download

The method described in this tutorial has successfully been applied to WINDOW 7.4 to WINDOW 7.6.

To add a new glazing system in a building project, the following steps have to be performed:

. Step 1: Composing glazing systems in WINDOW 7
. Step 2: Exporting the glazing system from WINDOW 7
. Step 3: Importing the glazing system into TRNbuild

9.6.2. Creating a Glazing System in WINDOW 7

Berkeley Lab WINDOW is a publicly available computer program for calculating total window thermal
performance indices (i.e. U-values, solar heat gain coefficients, shading coefficients, and visible
transmittances).

The resulting thermal and optical properties depend on the selected analysis method given by different
standards. TRNSYS 18 has its own standard file (Trnsys18.std) defining the spectrum sources. Apart
from that the user has the choice to select different standards in some dialog windows related to the
thermal calculation method and the environmental conditions. Type 56 performs the thermal calculation
itself every iteration step and applies the environmental conditions given by the simulation project.
Therefore, these setting don’t influence the data used by the TRNSYS simulation but they effect the
resulting thermal performance indices calculated and displayed by WINDOW.
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In general, this manual follows the default settings using US standards (ISO 15099, NFRC 100-2010).
Information for the use of European standards is given in Appendix A.

9.6.2.1. Setting Preferences

To generate the data used by Type 56, the default settings of WINDOW have to be adapted. The default
settings can be changed under File — Preferences.

File Edit Libraries Record Tools View Help
MNew Ctrl+N
Open... Ctrl+0

Save As...

Print... Ctrl+P
Print Preview

Print Setup...

Preferen:

1 ChAUsers\.. \WINDOW7.6\w7.mdb

2 promega_glass_TS.mdb

3 promega glass.mdb

4 C\Users\...\promega glass.mdb

Exit
Figure 9-248: WINDOW Preferences

e Tab Options: Set Unit system to Sl

Options | Themal Calcs 1 Optical Calcs ] Optical Data ] Radiance ] Deflection ] Updates 1
Localization
Unit system P o B

Language choice m

Misc. options
[¥ Dont show CR waming messages
[¥ Create debug output
¥ Create log file
™ Use Nominal Heights
Glazing system height: [1000.0 mm
Mominal window height: lmmm
I Use Nominal Glass Thickness
Display precision: ,3—

Default Frame Absomptance (0.300
Frame Glazing System 25.000

Thickness Tolerance %
[ Use Torrfor Gas Library Pressure Units

v Database integrity check before
database close (recommended)

0K | Abbrechen | | hire

Figure 9-249: WINDOW Preferences: Options

e Tab Thermal Calcs: Default Setting (ISO 15099) can be used. (Note: Type 56 performs the
thermal calculation itself every iteration step. The optical properties and the assembly of the
glazing system is used from the WINDOW report.)
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pet
Options ~ Themal Calcs |Opt\ca| Calcs I Optical Data I Radiance I Deflection | Updates I
Themal calculation options
Calculation standard hd
Convection models
Outside Integral Inside
Mode! Model Model
Venetian blinds | IS0 15089 ~]| | J1so 15089 || | [1s0 15009 ~l
Wioven shades| [150 15055 || | [iso 15099 1| | [1s0 15009 =l
0K I Abbrechen | Ul_:emahmenl Hitfe |
Figure 9-250: WINDOW Preferences: Thermal Calcs
e Tab Optical Calcs: nothing to do
e Tab Optical Data: Select Trnsys18.std as the Standards File.
X

Options I Thermal Calcs | Optical Cales  Optical Data | Radiance I Deflection I Updates |

Lze the following database for optical data:
% |GDB or IGDB Update
|C:\U5evs\F‘uinc\LBNL\LBNLShared\G\anng.mdb Bmwsel

" Optics User database

I Bmwsel

Standards File
’7| {*BBI\LBNL\LBNL Shared'\Standards\ Tmsys18.std  Browse |

0K I Abbrechen | Ul_:emahmenl Hilfe |

Figure 9-251: WINDOW Preferences: Optical Data

This is not available by default as it is created by Transsolar. It can be found in your TRNSYS installation
under

<TRNSYS18>\Building\Lib\Trnsys18.std
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The file references another file Trnsys18 evis.ssp (available in the same folder) containing the visual
energy solar spectrum. This file must be placed in the same folder:

c:\Program Files (x86)\LBNL\LBNL Shared\Standards\

(Note: In order to consider selective glazing systems, the thermal window model of Type 56 divides the
solar spectrum into 2 bands, a visual and non-visual band. Therefore, the integral characteristic of
transmittance and reflectance for the visible range have to be based on the energy spectrum. For most
other standard files available for the program WINDOW, these integral characteristics for the visible wave
lengths do not represent the entire visible range, owing to spectral sensitivity of the human eye which
means that they differ from the energy related characteristics required by Type56.

Integral characteristics for the visible wave lengths which consider the spectral sensitivity of the human
eye are used for daylight calculations.)

e Tab Radiance: Nothing to be done here
e Tab Deflection: Nothing to be done here

e Tab Updates: Nothing to be done here

9.6.2.2. Creating a Glazing System

e In the main menu, go to Libraries > Glazing System or press F5
e Click the New button to create a new Glazing System (see Figure 9-252)

e Choose Detailed View to edit the new Glazing System (see Figure 9-253)

File Edit Libraries Record Tools VYiew Help

=3 & B B:M4ar Ba @i O#7 @%|[TK
List -
= D #: |3 Mame: |D0uble Lowv-e Air
) # Layers: [2 j‘ e[ @ I Height 100000 rrn
Mew Environmental ]
= Eonditions:'NFHEmDQmD ﬂ 1G Width:[ 100000 mm
Copy Comment:
Delete .
Save Overall thicknass: |21.595 Vi Mode: |# [~ Model Deflection 1 2
Fepart
Fadiance
[n] Mame Mode| Thick |Flipl Tsol | Rsoll | Rsol2 | Twiz | Rwigl | Rviz2 Tir ] E2 Cond
- Glasz 1 w1042 C5R42_3afg # 32 [J|o0452 0359 0397 0714 0207 0148 0000 0840 0047 1.000
Gap1 » 1 Air 127
- Glasz 2 »» 103 CLEAR_E.DAT # 57 [J|o771 0070 0070 0834 0080 0080 0000 0840 0840 1.000

Figure 9-252: Create New Glazing System

e Customize your glazing system by defining glass layers and gaps. (Note: Shade or frit layers
can’t be used because they aren’t included in the report procedure used by TRNBuild!):

o Use a descriptive Name, avoid special characters and spaces. In the program glazing
library of TRNBuild the names (e.g. GU_ClimaGuard_N_#3_ Ar90) are made up of the
following composition:
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YY_name_NN filling

YY - Manufacturer code (GU...Guardian, IP...Interpane, SG...SaintGobain, GT Glas
Trésch) name - Glazing system name

NN - Coating position e.g #3 (numeration starts on the outer face)
Filling - Filling between glass panels
o Select the number of layers via # Layers.

o Set Environmental Conditions to NFRC 100-2010. (for European standards see Appendix
A) (Note: selection not relevant for TRNBuild import)

o Define height/width. (Note: The entered values aren’t relevant because they are
redefined by the window type of TRNBuild)

o Glass layers are either chosen from the existing data base (Glass Library) or created by
the user (see section 9.6.6). Click on the “double arrow” for opening the Glass Library.
The option “flip” turns the glazing layer. This feature is useful the coating is on the wrong
side.

o Select gap properties from the existing data base Gap Library. Click on the “double
arrow” for opening the Gap Library

o Adapt the gap thickness

¢ Click on Save and Calc to finish the definition of the glazing system

Eile Edit Libraries Record Tools View Help
: Elz W4 » M |H e n: O# 7 @t T8

W
2
o

L D #: |3 W arme: |D0uble Low-e Air
Celo (] # Layers: [2 i‘ AN I6; Height/1000.00 mem
New Erwiranmental _—
= Conditions:|NFHEmD'2mD j 1G width:|1000.00 mm
Copy Comment:
Delete
Save Ovwerall thickness: |21.535 mm Mode: |# [ Model Deflection 1 2
Feport
R adiance
D MHarme Mode Thick |Flipl Tszol | Rzoll | Rzal2 | Twis | Rwisl | Rwiz2 | Tir E1 E2 | Cond
@ Glass1 »» 1042 CSRA42_3.afg # 32 [J|0452 0359 0297 0714 0207 0148 0000 0840 0047 1.000
Gap1 »» 1 Air 127
- Glazz 2 »» 103 CLEAR_B.DAT # 57 [J|o771 0070 0070 0824 0020 0080 0000 0.840 0840 1.000

Figure 9-253: Customize New Glazing System
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9.6.3. Exporting the Glazing System from WINDOW 7 to
TRNSYS 18

TRNBuild still uses the DOE-2 report of WINDOW for importing which differs from the reports available in
the glazing system dialog. Therefore, before writing the report, the glazing system has to be used in a
window assembly.

9.6.3.1. Embedding a Glazing System in a Window Assembly

e In the main menu, go to Libraries > Window or press F2

e Click the New button to create a new window assembly. A dialog pops up showing a new ID #.
Enter “OK”. (Note: This ID # used for identifying the window)

e Use a descriptive Name (avoid special characters and spaces). It is recommended to use the
same name as for the glazing system

e Select Mode: NFRC
e Choose Type: Fixed (picture): (Note: It is important to select a FIXED window because the DOE-2
report format does not support other types of windows such as operable windows, vertical sliders,
double doors etc.
e Choose Environmental conditions: NFRC 100-2010 (for European products see section 9.6.5)
e Defining Glazing System:
o The glazing system is selected by clicking in the middle of the representative picture.
When the glazing system is selected, it is shown with hatched, diagonal lines instead of

as a solid color. (see Figure 9-254, Step 1 and 2)

o The pull down menu beneath the representative picture appears and gives choices of
predefined glazing systems. Choose the Glazing System as defined in section 9.6.2.2

e Selecting frame (optional - frame properties are not used by the TRNBuild import)

o Click on one of the four frame components and the information about that component is
displayed as well as a pull down menu showing all possible options included in the frame
library. (Note: The DOE-2 file format does not support windows that have different types
of frames; the window must have the same kind of frame on all four sides.)

e Click Save and Calc to calculate the properties
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File Edit Libraries Record Tools View Help
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Copy
Delete
Save
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9.6.3.2.
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Mode lﬁ
Type W ﬂ
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D
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Wim2-K
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Figure 9-254: Create New Window

Writing the DOE-2 Report in WINDOW 7

¢ In the Window dialog, click the Report button (see Figure 9-255, Step 1) to output all necessary
information. (Note: If you created more than one window, you can output several windows into
one report by using the List view, marking multiple windows (Ctrl + click) and then clicking the

Report button)

e Click Report and select Report type “DOE-2” and click OK for saving the report
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9.6.3.3.

File Edit Libraries Record Tools View Help
= & B2 @ El: M« » M|[BE= 00§ O % @ FW
List ID#|z -
Cale F9) Mame |default
Mode |MFRC d
New
= Type [Fised (picture) =] 2
0
o Width 1200 mm
Delste Ml 1500 mm
Save Area 1.800 m2 1
1 Report > Tilk 30 Report s
- Ervironmental Conditions
[~ Dividers [wFRE 1002010 Report bpe: [DOE-2 -
Diividers = Genea T Y _
= Energy FliE, 2
Display mode: -~ Energy Plus IDF File
,m Energy Plus BSDF IDF File
T otal Window Results b AERC Energy Plus BSDF 1D B
ractenistics below
U-factor ? W, E_
. 7 r =] o]
- = ™ wirap caolumns = 7 wimI-K
| chpewi | ' —_ 3 7
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ja]s I Cancel tc ?
T

Figure 9-255: Output Window Information as DOE-2 Report

Editing the DOE-2 Report with a Text Editor

Open the previously written report file with a text editor or copy the report from. Figure 8 presents a DOE-
2 report with a highlighting scheme showing the relevant values for TRNBuild/Type 56:

grey text
red text
black text

blue text

is ignored by TRNBuild and not used during simulation by Type 56

is displayed in TRNbuild but not used during simulation by Type 56

is imported by TRNBuild and used during the simulation by Type 56

is imported by TRNBuild and used during the simulation by Type 56 if the option “Spacer
ID = 0” is selected in the window type dialog of TRNBuild

For each reported glazing systems make the following adaption:

e Addinline 1“ generated with Trnsys18.std” (highlighted in yellow in Figure 9-256)

(Unfortunately, DOE-2 report doesn’t contain information about the standard file (see section 9.6.2.1)
used for the multiband calculation. Type56 needs this information for a correct energetic weighting of the

visible and non-visible band)

e Optional: Modify the Name of the new window entry to read “TRNSYS 18 Glazing Lib”

e Optional data: Adding visible transmittance for daylight simulation (highlighted in green in Figure
9-256) which is helpful for selecting the radiance material for daylight simulation.

9-205



TRNSYS 18 — Tutorials

Line 36:Replace SC: 0.XX with Tvis_daylight: 0.XXX

(Note: Dynamic daylight simulation based on DaySIM has been integrated into the TRNSYS multi-zone
building model Type56. In contrast to the thermal model of Type56, the visible transmittance considering
the spectral sensitivity of the human eye is needed for the daylight simulation. This value can be obtained
from a product data sheet or from an additional calculation of the glazing system with a different standard
file for example W5_NFRC_2003.std and prEN_410.std , respectively).

BERFELEY LAE WIKDOW v7.4.6.0 DOE-Z Data File : Multi Band Calculation [ gemerated with TimsypslE_std
: 81
: TBHSYE 1B Glasing Lib
: BU_Climatuard H_#3_Ar
: 3201
3 Wood 2.270
: 2 Claszs2 0. DEB 1.550 -0.143
ez L5000 mm
dch @ 1200.0 mm
ght: LI60.2 =m
: 10E0.2 mm
Hone
Eap Thick Cond dCond Vis diiis Dens d D= s Br dPx
5.410 2.062 6.300 1.711 -0.0060 O.667 -0.000L1
o o o o o o
o o o o o o
o o o o o o
o o o o o o
L 50 £ 0 B0
55 544 522 0.467 53 175
110 0.114 ©.11% 0.125 0.130 0.127 O
C%E 0.0%7 O.0S5 0.052 O.0B2 0.051 O
o o o o o o
o o o o o o o o
o o o o o o o o
o o o o o o o o
.240 0.246 0.265 0.317 0.435 0.647 1.000 O.300
252 0.260 0.2B0 0.332 0.449% 0.666 1.000 O.314
.72% ©.718 0.6B5% 0.616 D.465 0.230 0.000 O.63E
133 0.143 0.170 0.240 0.35%% 0.653 1.000 O.215
126 0.135% 0.165 0.230 0.373 0.627 1.000 O.207
A WA H/ A H/A H/A H/A H/A H/ A
Layer ID# 23000 23005
Tir O 000 (. 00
Emis F 0.BED 0.oan o o o o
Emiz B 0. BED 0.BED o o o o
Thickress{mm) 4.0 4.0 o o o o
Cord({W/m2-K 1250.0 250.0 L o o o
Spectral File 23000_&GT7_Flo 32005 &0 _Cli Hone Hone Hone Hone
W/ mI-
B C 15.6 C 26.7 C 37.8 C
7T 1.37 L1L.0% 1 1.121.12 1.1% 1.14
7T 1.37 L1L.0% 1 112 1.12 1.14 1.14
7T 1.37 L1L.0% 1 1.121.12 1.1% 1.14
7T 1.37 L1L.0% 1 1.121.12 1.1% 1.14

Figure 9-256: DOE-2 Report with Highlighted Values Relevant for TRNBuild/Type56

e Save the file with a meaning full name (for example W7_xxxx.dat). It is recommended to save the
file in the standard library path of TRNBuild (see TRNBuild Option — Settings).
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File View Tools Options Window Help

| — Settings

Path for standard libraries

iW: YTinzps] BhBuildingtLib\G erman [i ,'::]

Figure 9-257: TRNBuild’s Standard Library Path

For easy access it is useful to save all user generated glazing systems in a single file (for example W7-
lib_user.dat)

o Copy the text of the new window data file and paste it into an existing the file below the rest of the
windows. If a line that reads “*** END OF LIBRARY ***” it has to be placed before.

Note: You need to paste the new text directly following the previous entry. DO NOT leave any spaces
between entries!!

e Modify the Window ID in order to be unique within the file.

9.6.4. Importing the New Glazing System into TRNBuild

In TRNBuild, the window properties are defined by the window type manager. For importing a new
glazing system open an existing or a new window in the window type manager (see Figure 9-258)

e Click on Lib for opening a so-called WinID-Lib which contains reports for glazing systems

e Select the file which contains your previously generated and edited report file.

e Select the desired glazing system

¢ Close the dialog window

e If the ID number of the selected glazing systems already exists in the current building project, a

dialog pops ups asking you whether to overwrite the existing data in the project or to add the
glazing with a new unique ID number.
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le ndow Type
~
A
[=8] "window Type™ Manager
new window type: I WANDOWO0 I
& standard modsl " complex fenestration model (ESDF data required)
Glazing
WinID, S
1D number: > !201 -
slope of window:  ( userdefined & surface orientation S— u - value: | 0 W/m™2 K ;ﬂ:ﬁ;ig?&[ﬁ?{fm
q- value: | 0 %M100 reference anly)
For 1 glazing module width: 077 m height:l 1.08 m 1D spacer: | 1 |AIuminum-ASHF|EA Metallic ;]
WinlD-Lib

= s vIx

Program Library

2 default

Figure 9-258: Open WINDOW Report File in TRNBuild

9.6.5. Appendix A: European Standards

The following section describes the modifications for adaption the WINDOW calculation to European
standards only. Other settings, especially the standard file Trrnsys18.std, have to remain.

9.6.5.1. Thermal Calculation Standard

In Preferences — Thermal Calcs: EN673 can be selected as “Calculation Standard”.
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Options  Themal Calcs ]Opﬂcal Calcs] Optical Data] Radiance | Deflection ] Updates]

Themal calculation options

Calculation standard |ENE73 -
1S 15099
Convection models  [SIFE)
IE side Integral Inside
Madel Madel Mode!
Venetian blinds | {150 15099 || | 150 15089 =|| | 150 15089 ~|
Woven shades | |150 15099 || | J1s0 15098 ~|| | |150 15099 ~|

9.6.5.2.

Figure 9-259: WINDOW 7 Preferences: ThermCalcs

Environmental Conditions

Environmental conditions can be selected in the glazing system dialog as well as in the window dialog.

The environmental conditions library (main menu, go to Libraries > Environmental Conditions or press F6)
includes predefined CEN conditions. For DIN EN 673 and DIN EN 410 no predefinition exists.

According to DIN EN 673:2011 and DIN EN 410 the combined heat transfer coefficient is set to

e QOutside heat transfer coefficient

¢ Inside combined heat transfer coefficient

he =25W/(m2K)

hi  =7.7 W/(m2K)

(valid for glass with a corrected emissivity of 0.837 on the inner surface)

The DIN EN673 also defines the temperature difference between the outermost and innermost glazing
surface with AT=15 K, while the mean gap temperature is fixed to 10 °C. However, in WINDOW only the
outside and inside temperature (see Figure 9-260) can be defined.

Envionmental Condiions Library
D
Wame: [DIN ENAT0/673 U=1.1

Uractor: Inside } Utactor; Outside | SHEC: Inside | SHGE: Ouside |

Inside Air Temperature| 201 €

Convection

Frede
Combined cost. | 7.700 Wm2K.

Radiation

Ervitonmental Condifions Library
1D & [[E
Nare: [DIN EN10/673 U=1.1

Udactor Inside U-fastor: Dutside | SHBC: Inside | SHGC: Dutside

Duiside Air Temperalure I

Canvection

Cormbined cosf. | 25.000 \w/m2-K.

Radiation

|

Envianmental Condtions Library
o#[E
Name: [DIN EN4TO/673 L1=1.1

Uractor:Inside | Ufactor: Dutside  SHGC: Inside | SHGC: Outside |

Inside Air Temperature| 201 C

Convection
Todat | F Hed Combined CoemE e v |

Combined cosf. | 7.700 wim2K

Radiation

Envitarmental Condiions Library
1D
Narme: |DIN ENAI0/ET3 U=T1

Ufactor, Inside | U-factar: Qutside | SHGC: Inside SHEC: Duside |

Dutside Air Temperature e

Direct Solar P S

Corvection
ook |F wed combres CoPMEf s |

Combined coef. | 25.000 /2.

Radiation

Figure 9-260: WINDOW 7 Environmental Conditions Input Dialog

Note: For calculating SHGC a reference irradiation value can be entered, but it doesn’t influence the
results of calculations according to DIN EN 410.

To keep the surface temperatures at a certain level the outside and inside temperatures need to be
adapted depending on the heat transfer through the glazing. Calculating exactly according to EN 673 with
WINDOW would require the determination of the outside and inside temperature for every single glazing.
In order to keep it simple and avoid pre-processing in other software, three environmental conditions with
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different heat transfer assumptions (U=0.65 W/m2K; U=1.1 W/m?K; U=2.5 W/m?2K) turned out to be useful
(see Error! Reference source not found.).

U-factor | U-factor | SHGC | SHGC | SHGC
D Mame

Tin Tout Tin Tout Solar
C C (o8 (o8 Wwim2
1 MFRC100-2010 21.0 -18.0 24.0 320 783
2 MFRC 100-2010Winter 1.0 120 21.0 -18.0 1]
3 WFRC100-2010 Summer 240 320 24.0 320 783
4 LCE 200 0o o 500

% DIN EN410/673 U=0.55 15.9 21 189
13 DIN EM410/673 U=1.1 201 17 201
IM EM410/673 U=2.5 %0 02 280
17 WFRC 100-200 = e T 320 7e3

Figure 9-261: WINDOW 7 Environmental Conditions

Depending on the U-Value given by the manufacturer the environmental conditions with the best
matching U-Value are allocated to every glazing (see Figure 9-262).

Note: The U-value of single glazed windows (about 5.5 W/m?K) seems to mismatch the categories.
Because of the neglect of the temperature dependency of the glass thermal conductivity in WINDOW, the
environmental conditions don’t influence the results of single glazing at all.

D #: [3201 Narne: |GU_ClimaGuard_N_#3_Ar30 D #:[3302 Name: |GU_ClimaGuard_NL_#2H#5_Ar30
# Lay2 j‘ Tilt: 90 * IG Height:{1000.0°  mm # La 1G Height:1000.0° mm
Environmental g Ervironmental b
Corrtiore | DN ENSTOETS =11 = I Yw/idthe[1000.0 mm e | DIN EN4TO/673 U-0.65 = IG Wwidth1000.0 mm
Comment: | Caommerit: ‘

Overall thickness: |24.000  mm Mode: I™ Madel Deflection Overall thickness: |44.000  mm Mode: I~ Madel Deflection

o} Mame Mode Thick Flipl Tsc o} Marme Mode| Thick Flip T:
< Glasz 1 »» 33000 33000_GU_FloatClear_¢ 40 [foes < Glasz 1 »» 33008 33008_GU_ClimaGuardt 40 [|os
Gap1 »» 5 &80 0 160 [ Gap1 »» B Ar8040 0 160 [
< Glasz 2 »» 33009 33009_GU_ClmaGuardt 40 |06 < Glasz 2 »» 33000 33000_GU_FloatClear_¢ 40 [jos
Gap 2 v B Ar8040 0 160 [
- Glasz 3 »p 33008 33008_GU_ClimaGuardt 40 [X|os
4 «|
Center of Glass Results l Temperature Data | Optical Data | &ngular Data | Colar F Center of Glass Results l Temperature Data | Optical Data | Angular Data | Colar
sC SHGC Fel Ht. Gain 5 SHGC Fel Ht. Gain
Wim2 W
0.744 0.E43 478 0.586 0.506 74

Figure 9-262: Examples — Allocating Environmental Conditions

9.6.5.3. Calculation Mode for Whole Window Assembly

For the whole window assembly (go to Libraries > window or press F2) the calculation mode can be set to
CEN (see Figure 16). In addition, the Environmental conditions can be set to the previously defined
conditions according to DIN EN 410/673.

9-210



TRNSYS 18 — Tutorials
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Figure 9-263: Using CEN Mode Instead of NFRC

9.6.6. Appendix B: Import Spectral Data into WINDOW 7 via
OPTICS 6

OPTICS is a program for processing and analyzing glazing systems with spectral resolved data. It is
possible to vary some parameters like thickness and the substrate. However, for our task we use OPTICS
mainly to import given spectral data into an *.mdb data base readable by WINDOW 7.4. Therefore, this
manual just describes the import function of OPTICS 6.

9.6.6.1. Database in Optics

OPTICS 6 gives access to the IGDB and a user database. Select the database by using the dropdown
menu in the toolbar. (See Figure 9-264)

@ Optics
File Edit Database View Tools Graph Help
[ ||j:'| El 7 | i) IMain Database[*GDE) LI

. Main D=t=k--a MGDE)
Glazing System |Laminate - |User Database

|Edit Glazing System I View All I Schematic

Figure 9-264: OPTICS Database Selection
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If an already existing database should be accessed through the user database, the corresponding file can
be chosen under Tools —,data base locations“(see Figure 9-265).

ﬁg File locations X
Database locations / Default folders | Other oreferences |
Main databace IGDB] |r_ Wsers\Public\LENLALENL Shared\ _ -.-
User database |:;“_~.._- PTICSE N ew user database rnc@
Dvefaudt 170 folder: [._ Nhemnp, s _|
E:szﬂﬂds 4 -— : L:\Progeam Fies [xBERLEMLALBML She nes
Ok ] | Cancel I I

Figure 9-265: OPTICS Database Preferences

A new database can be created under Database — ,create new user database“. The path described in
Figure 9-265 can then automatically be created (see Figure 9-266)

[ Optics

File Edit @ Database View Tocls Graph Help

O |E”,| H Add/Replace Layer

Insert layer before current layer

Glazing Syst
Find... Ctrl+F
Layer:
. Delete from database
Filenam
solar” Create netsl.lser database
solar. F View %

Figure 9-266: OPTICS Create New Database

9.6.6.2. Import spectral data files

Data from spectral data text files needs to be converted to the format described in the International
Glazing Database: Data Submission Procedure and Reference Manual. Figure 9-267 shows an example
of such a file.

Units, Wavelength Units } SI Microns
Thickness } 6

Conductivity } 1

IR Transmittance } TIR=0

Emissivity, front back } Emis= 0.037 0.837
}

Ef Source: Text File }

Eb_Source: Text File }

o e o e e
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IGDB_Checksum: 0 }

Product Name: iplus E - 6 mm }
Manufacturer: INTERPANE GLAS INDUSTRIE AG }
NFRC ID: 37003 }

Type: Coated }

Material: N/A }

Coating Name: 44107tw }

Coated Side: Front }

Substrate Filename: 44107ip6.SPC }
Appearance: clear }

Acceptance: }

Uses: }

Availability: }

Structure: }

.300 0.0004 0.0610 0.0663
.305 0.0002 0.0610 0.0655

(o M e R e e e e e e e R e R T R )

2.495 0.2128 0.0659 0.0621
2.500 0.2216 0.0689 0.0732

Figure 9-267: IGDB Text File Format for Spectral Data

A suitable template can also be generated by choosing a similar product from the Main Database (IGDB)
and exporting it as a text file (see Figure 9-268).

@ Optics

File Edit Database View Tools Grap
Mew Glazing System Ctrl+M
Open Glazing System Ctrl+0
Save Ctrl+5
Save As...

Export Text File.. Ctrl+E

Export Warnings File...

Import Text File(s)... Ctrl+1
Print Screen Ctrl+P
Exit

Figure 9-268: Export Suitable Template

The wavelength unit, thickness, conductivity and emissivity of the front and back surface are necessary
in-formation in the header for a proper calculation in WINDOW.

Depending on the format of your original data file, you need to modify your file to match this format. The
best way to do this is to copy the header of a working file and adapt the values and names. When you
use the import function and some information is missing a window will pop up and ask if you would like to
enter the missing information. However, we recommend entering as much information as possible already
into the text-file, to avoid inconsistency when reading-in the file repeatedly.

The first column shows the wavelengths, usually given in microns. If it is given in nanometer you may
adapt the data or substitute Microns for Nanometer in the first line, note almost everything in this program
is case sensitive. The following columns are transmissivity, front reflectivity and back reflectivity.
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9.6.6.3. Import function in Optics

Importing spectral data text files is the most used function for OPTICS in this context. The imported data
is converted into an mdb format, which is readable by WINDOW.

This function can be chosen under File — Import Text Files. In the following pop-up window up to one
hun-dred files can be chosen to be imported in sequences. If some information is missing you will be
asked if you would like to fill in the missing information. (See Figure 9-269)

Opticst X

This file is missing some information, it could be a Windowd style text
file. Would you like to fill in the missing information?

Nein Abbrechen
Change Glazing
Existing Glazing Mew Glazing
Fianarme: Spectrall slalmport_V2 | Filename: SpectralD atalmport V21
Product Name: iplus E - & mm Product M ame: iphus E - & mm
MFRLC ID: 99331 HFRCID: 93331
Glazing Type: Coated Glazing Type Coated
M ateial M, Material M
Substrate Filename: 4410706 5PC Substrabe Flename: 4410Tip8 SPC
Coasting Name: 4107w Coating Mame: £4107tw edil
Thackness [mm]: £.000 Thickness [men] £.000
Manufacturer: IMTERPAME GLAS IMD Manufacthuer INTERPANE GLAS IND
Coated Side:
Front of Glazing [Extenor) F
Back of Glazing [Intesicr) B
Ok Cancel

Figure 9-269: OPTICS Import
9.6.6.4. Import Glass from Optics *.mdb file into WINDOW 7 Glass
Library
Open the WINDOW program and follow these steps:

e Go to File > Preferences > Optical Data and choose the OPTICS user database, generated in the
step before

e Choose your user defined OPTICS 6 *.mdb database as shown in Figure 9-270.
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e In the main menu, go to Libraries > Glass or press F3 and choose the List view (not Detailed
View)

e Click on the Import button and choose Format IGDB or Optics User Database (see Figure 9-270)

e Choose self-created glass from menu.

] Glass Library (C:4UserstPublic\LBNLYWIND DW/7. 447 mob]
Detaied View

[ ]
Hew

Lopy
Delete

Fi
1s]

4

Advanced

ry

===

Report

Ji .

Print
Updale |GDE
I~ NFRC only

9.6.6.5.

1e]

- R

o
102
103
104
201
20
200
20
200
20
208
200
20
210
21
212
213

S E@AEDR =3

Name

BRONZE_E.DAT
CLEAR_3DAT
CLEAR_6DAT
GRAY_3DAT
SilAg2BLE_ Jwwn.bsf
AUBIA0_ 3w bt
H7O_3.bsf
H708_3.bst
NS20_3.bsf

NS 30_3bst

H40_3 bsf

SBr20_ 3w bsf
SBr35_ 3w bsf
SBr35-4_Fuwn bt
SBIB0_ 3w b
NS10_3 bsf

51120 3pm bsf

Producth ame

Generic

Gengric Bromze Glass
Gengric Clear Glass
Generic Clear Glass
Generic Grey Glass
Silver AG 25 LowE
Auturn Bronze 30
Hilite: 70

8 Mil Hilte 70
NightSky 20
HightSky 20

Hilite 401

Solar Bronze 20
Solar Bronze 35

4 Mil Solar Bronze 35
Solar Bronze 50
MightSky 10

Silver 20

Manufacturer Source  |Mode) Color) Thickness | Tsol | Rsoll| Rsol2

liE08 112 [0 |
Generic IGDE w114 # 5.740 0.486 0.053 0053
Generic IGDE w114 # 3.048 0.834 0.075 0075
Generic IGDE v11.4 # 8718 0771 0.070 0070
Generic IGDE v11.4 # 3124 0.609 0.080 0.081
Saint-Gobain Solar Gard LLC IGDE v16.3 # - 3023 0156 0.546 0DE16
Saint-Gobain Solar Gard LLC IGDE v17.0 # 3023 0.244 0467 0318
Saint-Gobain Solar Gard LLC IGDE v16.3 # 3,277 0.368 0.353 0.415
Saint-Gobain Solar Gard LLC IGDE v16.3 # 404 0381 0316 0403
Saint] Import 3
Saint-| B2
Saint-f Format B4
Saint-f o
Saint-f 2
Saint-f i 8 (=11
o | e o
Saint-f 0
sl | E

Saint-

Figure 9-270: Import Glass from OPTICS User Database

Twis

0533
0.899
0.884
0817
0222
0343
o721
0722
o:z0
0316
0.420
0223
03563
0322
0453
0.035
0166

Ris1

0.056
0.083
0.080
0.082
047
0.238
0.088
0.095
0132
0.038
0.058
0.383
0.300
0.236
0.235
0155
0.605

Rvis2

0.056
0.0ez
0.080
0.083
0.476
0158
0.08g
0.036
0118
0.088
0.08E
0381
0275
0272
0211
0140
0585

Summary: How to Import Data Text Files in OPTICS

e Select the database to be extended or create a new database

e Convert spectral data from unknown format information into IGDB format

e Import file into OPTICS 6

Tir

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

emis]

0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840
0.840

emis2

0.840
0.840
0.840
0.840
0.330
0.770
0.770
0.730
0.860
0.880
0.750
0,660
0,680
0.680
0.630
0.870
0.700

Cond

1.000
1.000
1.000
1.000
0942
0942
0.950
0878
0.366
0.366
0.850
0842
0842
0831
0342
0.366
0342
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