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This is a guideline on how to perform coupled energy and daylight simulations using Radiance and EnergyPlus. Coupled in
the sense that the annual daylight and energy simulations relies on the same description for the window, uses the same
weather data and relies on the same platform for geometry generation. The main idea behind the workflow is to use shared
assumptions and thereby avoid using diffent assumptions for especially solar shadings in energy and daylight simulations.
As an example the workflow can model dynamic shading systems using the same control strategy for both energy and
daylight simulations. At the same time state of the art tools are used to produce results in a minimum of time.

EnergyPlus

EnergyPlus is a building simulation tool capable of simulating energy consumption, indoor climate and window temperature
distributions. The output can for instance be used to predict occupancy satisfaction in accordance with European standard EN
15251, Itis released by the U.S. Department of Energy. Further information on EnergyPlus can be found at https://energyplus.net/

Radiance

Radiance is the industry standard for daylight simulations in rooms and buildings. With Radiance it is possible to predict
conditions regarding illuminance, luminance and radiation. The output can be used to quantify daylight availability using
simple metrics, such as daylight factor, or annual metrics such as UDI, DA and sDA. In accordance with EN 17037 the output
can also be used to quantify sDA within daylight hours, as opposed to occupancy hours. It is recommended to use annual
metrics since it provides more in-depth information about the daylight availability. Further information on Radiance can be
found at https://www.radiance-online.org/

Workflow

The Rhinoceros - Grasshopper - Ladybug Tools interface is used as a common ground for geometry generation and
data visualization. The interface provides a link between Radiance and EnergyPlus to perform the coupled daylight and
energy simulations, while simultaneously enabling parametric capabilities.

MicroShade A/S has developed a coupled workflow called BPC® Workflow. This workflow is intended for calculation of
energy, indoor climate and daylight in rooms and buildings. It has a special focus on calculation with passive and
dynamic shading solutions. The BPC® \Xorkflow can be downloaded for free here.

In the following video tutorials, it is shown step by step how to perform coupled simulations, while simultaneously
providing example files. Watch the videos here:

BPC® Workflow 1 - Shared Assumptions

BPC® Workflow 2 - Daylight with Passive Shading

BPC® Workflow 3 - Daylight with Dynamic Shading

BPC® Workflow 4 - Thermal calculation with Passive Shading
BPC® Workflow 5 - Thermal calculation with Dynamic Shading


https://energyplus.net/
https://www.radiance-online.org/
https://microshade.box.com/s/u9akke7m655lh48smwyzhy9jlxbrqcjb
https://www.youtube.com/watch?v=iKJo1dzXIYw
https://www.youtube.com/watch?v=hVcny5gB22Q
https://www.youtube.com/watch?v=t3Ff0lL6I9w
https://www.youtube.com/watch?v=vwtQMSiyKjY
https://www.youtube.com/watch?v=p_OUHfVVFR8
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About MicroShade®

About MicroShade®

MicroShade® is a highly effective shading product consisting of an almost invisible film combining UV and IR coatings with a
structured micro-lamella. The shading efficiency depends on the incidence angle of the sun on the lamellas. When the sun is
high in the sky during the summer, MicroShade® provides the strongest shading and during winter when the sun is low more
heat is allowed into the building. Similarly, the shading efficiency also varies during the course of the day due to the different
positions of the sun morning, noon and evening.

Selection of glazingwith MicroShade®

For facade applications® MicroShade® is commonly combined with either a low energy coating or an extra low energy
coating. An extra low energy coating provides a stronger shading, whilst a low energy coating allows more daylight inside.
For roof applications an extra low energy coating is typically used, and for even stronger shading it is possible to combine
MicroShade® with a hard coated solar control coating (SCH) on the front glass. For more information on selection of
MicroShade® type please see our selection guidelines on www.microshade.com/for-professionals

Rotation of MicroShade®

A rotation of MicroShade® can be done to optimize the g-value. For vertical facades MicroShade® are never rotated, while
MicroShade® in roof windows can be rotated depending on the orientation and tilt of roof. Rotation should be considered
for orientations between northeast (45°) and northwest (315°) for roof windows at tilts between 25" and 70°. The rotation
angle is always 90". Please contact MicroShade A/S at support@microshade.com to confirm if rotation is beneficial.

MicroShade® BSDF Files

BSDF (BI-directional-Scattering-Distribution-function) files of the first layer of glass including the UV and IR film and
structured micro-lamella has been developed.

Usage of MicroShade®BSDF files

BSDF files of four variations of the first layer of glazing, containing the MicroShade® structure, has been made
available in a range of glass thicknesses. First click on the link of the desired variation, from there you can select the
appropriate glass thickness.

- MS-F 60/14
- MS-F 60/14 Rotated 9o°

- MS-F 60/14 + Hard coated solar control (SCH)
- MS-F 60/14 + Hard coated solar control (SCH) Rotated 90°

In case you do not find the needed variation please contact us at support@microshade.com

To construct your own custom window with MicroShade® using the files above please see the section
"Creating BSDF & IDF files for a glazing with MicroShade® in Window 7" in this document.

* Facade application means glazing mounted in a near vertical position.


https://microshade.box.com/s/rhbnjayje1nb039z772v5s61816gt9tb
mailto:support%40microshade.com%20?subject=
https://microshade.box.com/s/h9yo6a0cfxsj96mnuae897xvw9m20yy8
https://microshade.box.com/s/x0xnya0k9orweiuihzkzl5aw51e6tiz1
https://microshade.box.com/s/h2dvafk3mzurtun6ttrl7vksxpstf3xz
https://microshade.box.com/s/tgwtvzdvtj5r1vv201sywz9z3z6pahjs
https://microshade.box.com/s/aayec0butzg0aa487c36hjvvbfpfjja3
https://microshade.dk/for-professionals?menu=downloads&filter=selectionguidelines
mailto:support@microshade.com
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As a supplement to constructing your own window using a BSDF of MicroShade® with the first layer of
glazing, a selection of common window constructions are available for download. For roof applications, the
link will take you to a list of glazings, where standard constructions together with variations of rotated
MicroShade® structure and hard coated solar control (SCH) coating are available.

- 2-layer MS-F 60/14 for facade
- 3-layer MS-F 60/14 for facade
- 2-layer MS-F 60/14 for roof
- 3-layer MS-F 60/14 for roof

In case you do not find the needed variation please contact us at support@microshade.com

MicroShade® IDF Ffiles

IDF (Intermediate Data Format) files of the same window constructions as the BSDF files are also available for
download. For roof applications, the link will take you to a list of glazings, where standard constructions together
with variations of rotated MicroShade® structure and hard coated solar control (SCH) coating are available.

- 2-layer MS-F 60/14 for facade
- 3-layer MS-F 60/14 for facade
- 2-layer MS-F 60/14 for roof
- 3-layer MS-F 60/14 for roof

In case you do not find the needed variation please contact us at support@microshade.com

In the section "Creating BSDF & IDF files for a glazing with MicroShade® in WINDOW/" in this document, it is
described how to produce IDF files using the BSDF files of the first layer of glazing with MicroShade®.


mailto:support%40microshade.dk%20?subject=
https://microshade.box.com/s/rngzopfvca1o4w3ab7lxrizsf2oev83h
https://microshade.box.com/s/wiazagpt2irm0rszp8tsyzaqh1ioawsx
https://microshade.box.com/s/l0hjw8qk6wagnb6ffl1q4eibtiyit53w
https://microshade.box.com/s/42nibfwf3mjzq8fdfmrxp6rf8fapzurz
mailto:support%40microshade.com%20?subject=
https://microshade.box.com/s/pv690t8z0gagojq34aesl0mdz2idahfa
https://microshade.box.com/s/zxha4urnd3scmc2o5sxzumvrm6coezoc
https://microshade.box.com/s/tkjdfyfm4xhqvlaocnzs90qbqli1uhvt
https://microshade.box.com/s/wppuquiv70i8vz6dcik5yzs6ifrwc5bs
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Creating BSDF & IDF files for a glazing with
MicroShade® in WINDOWY7

About WINDOW 7

WINDOW 7 is a window program that calculates specifications (U-value, transmission, reflection etc.) for glazings
and complex glazing systems with shadings. WINDOW?7 is developed at Lawrence Berkeley National Laboratory
(LBNL) in California, USA and contains the international glazing database (IGDB) with more than 3800 glazings.

WINDOW?7 can be used to build-up any glazing including shading systems to be used for energy or daylight analysis in other
programs like e.g. Radiance or IESVE. For complex fenestration systems like MicroShade® the output is a XML BSDF file
containing the angular depended transmittance and reflectance of the glazing including MicroShade® and an IDF file for
energy calculations. Programs that can read XML BSDF and IDF files can also use the files created in WINDOW 7.

Glazing build up with MicroShade®

To implement MicroShade® in a window, the coatings of the glazing need to be placed on the correct surfaces in the
glazing. The BSDF files provided contains the first pane of the glazing, where MicroShade® is installed on the interior surface
referenced to as surface “2" in Fig. 2. Low-E coatings should be places on surface 3 and 5.
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Figure 2. A glazing composition of a 3-layer LowE glazing with MicroShade®.
The numbers indicate the indexing of the glazing surfaces.


https://microshade.box.com/s/rhbnjayje1nb039z772v5s61816gt9tb
https://microshade.box.com/s/h9yo6a0cfxsj96mnuae897xvw9m20yy8
mailto:support%40microshade.dk%20?subject=
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Import the MicroShade® BSDF o Window 7
1. Go to the shading layer Library; “Libraries” > “Shading Layer" or click on the Shading Layer Library icon in the
menu bar.

2. In the left menu bar click on “New". A new window will open up and prompt for an ID number for the new record.
Just use the number suggested and press “OK".

3. The new record you just created will show on the last line in the list. Double click on it and a new window will open
up. See figure 3

Ea W7.4 - Shading Layer Library (C:\Users\Public\LBNL\WINDOWT7.4\W7.mdb)

File Edit Libraries Record Tools Wiew Help
FrSH s2B|E Bz Hr|Baell: O#7 % 2N

Shading Laper Library

List
0 #  [zz007

New
Mame: |Defaull

ﬂ] Fraduct Mame: |

LEEE Manutacturer. |

Save Type: [Venelian blind, harizontal -
Material [30107 Slat Metal & =]

Effective Dpenness Fraction 0.050

Venetian Bind |
Slat width 60 mm |
Spacing: 120 mm —

it fully open (07 -
Tik angle: o :! s

Blind thickness: |16.0000 mm —_
Rise: |0.00000 mm

Help

Figure 3: New Shading Layer Record.

4. In the "“Type" drop-down menu choose the “Shade with XML data".

5. Click “Browse" and choose the MicroShade® BSDF file you want to import. Values will now appear in the table.
See figure 4

Please note: The thickness is allways 0.05 greather than the selected pane size, which accounts for the
MicroShade® product installed.
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H7e6- Shading Layer Library (C\Users\Public\LBNL\WINDOW?7.6\W7.mdb) b () X

File Edit Libraries Record Tools View Help
DSH 2B S B: W r | EBeell; O# u%| 2N
Shading Layer Librany

List
D#  [e7022
Dew
Narne:  [Bmm M3-F 6014

o

il ProductMame: |
Delet Manufacturer:  [MicroShade
Save T [Shadte with X0 data =]

Updste
BSOF Fle: [13epaiDeakiopihs-F BSOREmm MS F 601 4
PermeabilityFactor | 0.000

DeviceType | Angle Basis ‘ Thickness Conductivity | Emissivity Front | Emissivity Back TIR |
o Dther 1 LBHL/Klems Ful 8060 1.000 0840 0800 0,000
v
< g
For Help, press F1 [Mode: NFRC [sI| | [ Y

Figure 4: MicroShade® BSDF file has been imported,

6. Save the new shading layer you just created.

Create a glazing with MicroShade® BSDF

1. To get LBNL WIINDOW to produce xmlfiles the following preferences must be set in File/Preferences/Optical
Calcs:

0p1ions| Themal Cales Optical Cakﬁwadiancei Deﬂacn’on| Updamsl

Optical calculation options Wenetian blind calculation methods
v Use matrix method for specular systems
2 (glazing systems mm:;::shadngy:evitesi Solar/Misible range  |Dwectional diffuse * I

FIR range Directional diffuse i |
# of segments: 5

[v Write CSV outputfile
[+ Write XML BSDOF output

d matrix for:

G full sp lly El
[+ Solar band
[¢ Visible band

Spectral data |ISO 9050 wavelength set ﬂ

Number of visible bands: EE
Number of IR bands: E1ZI

Angular basis fWB standard basis * [

Figure 5: This tells the program to create XML outputs for solar and visible
wavelengths. The BSDF in XML format is necessary for using BSDF files in
Radiance.
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2. Go to the Glazing System Library; “Libraries" > “Glazing System" or click on the Glazing System icon in the menu bar.

3. In the left menu click on “New". A new window will open up and prompt for an ID number for the new record. Just
use the number suggested and press "OK'". The new record you just created will show in a pop-up window.

H76- Glazing System Library (C:\Users\Public\LBNL\WINDOW7.6\W7.mdb) = O X
File Edit Libraries Record Tools View Help
DS Y R@(2E: 1> Boen; O#:a%| 2R
— o
o D#[142 Name: [Befault
Calc () #Layers: [1 ::j Tilt an ¢ IG Height| 1000.00 mrm
Mew Environmental ’-ﬁ I—
= e ndiloe NFRC100-2010 1G Width:| 1000.00 mm
Copy Comment
Delete
Save Overall thickness: |3.048 mm Mode: [# 1
Report
Radiance
| o | Name Mode| Thick Fip Tsol | Rsoft | Rselz | Tvis | Rvist |Rvis2 | Ti | E1 | €2
(- i Glass1e 102 CLEAR_3DAT # 30 [J]0sa 0075 0075 0893 0083 0083 0000 0840 084
[l »
Center of Glass Results ]Temperature Data | Optical Data | Angular Data | Color Properties | Fadiance Results |
‘ Ufactor SC | SMGC | RelHiGan | Tws | Keff | Lajerlfelf | |
At | I — [ Ry i
< >
For Help, press F1 Mode: NFRC [sI lii | [ A

Figure 6: New Glazing System record.

4. Type in the name of your new glazing and choose the number of layers. The MicroShade® layer is incorporated
with the first pane of glazing in the BSDF files, thus no extra layer should be added to account for the MicroShade®.

5. Each layer can now be modified to the desired glazing build up. The first layer should be changed to a "Shade
or fnit", after that the newly created shading layer can be selected by double clicking on the name of the layer.

Please note: Remember to place the low-e coating on side 3 (and 5) in the MicroShade® glazing.

[ 7.6 - Glazing System Library (C:\Users\Public\LBNL\WINDOWT.6\W7.mdb) == [m] X

fle Edit Libraries Record Tools View Help
DFH @2 HE: > H|[Baon; O#*7 a% 2R

=
o [131 jame: [Facade 3L MSF 6014 |
Cele(F9) I#Layavs R = e 90 1G Height] 1000.00 rm
o )
Bl E"V(‘:'W“E” NFRC100-2010 ] fawian[ 100008 i | i
onditions: /3 i
Copy. Comment: %: :
Delete // s
46.080 [
o Overall thickness: mm Mode: [~ Model Deflection 1 2
Report
Radiance
L] Name [Mode] Thick [Fip| Tsol | Rsolt [ Rsol2 | Tuis [ Avist [ Avi2 [ Te [ €1 [ E2
Shade 11»» 7021 Emm MS-F 6014 B1 0000 0840 0.80(
9 Air (10%) / Argon (307] 140
Bt D143 PLANITHERMXNEmm.  # 60 []0623 0292 0245 0.8% 0043 0080 0000 0050 084
p2 * 3 Air (10%) / Argon (30%] b 140
7-7‘ Glass3 »b 21436 PLANITHERM XNGBmm.  # 60 [J[0629 0202 0245 089 0043 0050 0000 0050 0841
4 »
Center of Glass Resufts | Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Results |
Uiactor S | swec | melrigan | Tve | K| Laeriker | Gapiker []|
o I TS| e T w1 e 1l
4 >
or Help, press F1 Mode: NFRC [sI| | | A

Figure 7: Example of a 3-layer MicroShade® glazing. Please note the
position of the low-e coating on side 3 and 5. The blue areas indicate where
to change the name, the amount of layers and the first layer to a "Shade or
frit".
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6. Once you have build-up your glazing, you are ready to calculate the value for the glazing including MicroShade®. As
default boundary conditions the standard NFRC 100-2010 is used. The boundary conditions are only relevant for U-
and g-value calculations and are not important for generation of the new BSDF/IDF file

7. Go to the left menu bar and click “Calc”. A pop up window will show up while the values are being calculated.

8. Save the record, when the values have been calculated.

9. To generate the new BSDF/IDF file with MicroShade® included in the glazing go to the left menu and press
‘Report”. Chose “Energy Plus BSDF IDF File" in the drop down menu and save the file onyour desired location.
The file format is ".IDF" and can be used directly in EnergyPlus.

10. If your preferences are set as described above, the XML file will be located here: C:\Users\Public\LBNL
\WINDOW?7.6\BSDFs. The XML file can be viewed in a text editor.

MicroShade A/S | Ejby Industrivej 70, DK-2600 Glostrup, Denmark | VAT No. DK27492207 | www.microshade.com | info@microshade.com

The information above is given without liabilities for MicroShade A/S. The right to changes is reserved. 8
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