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BTDF2RADIANCE:

Introduction

LESO-PB’s Goniophotometer

Input: 145 Tregenza zones, Output: 5° x 5° (at best)
PhD Thesis, Marilyne Andersen, LESO-PB, EPFL, 2004
— Recalibration of machine
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Introduction

IEA 21 standard

#material: sun directing glass (Lumitop)
#manufacturer: Vegla
#Isym=3 ! symmetry indicator: 0 no symmetry (phi_1 = 0°...360°)

E # 1 rotary symmetry (only for one phi_1)
—F@ Qﬂﬁ —_ ] — @ —_ # 2 symmetry to phi=0° and phi=180° (phi_1 = 0°...180°)
b # 3 symmetry to phi=9%0° and phi=270° (phi_1 = -90°...90°)
4

# symmetry to phi=0° & phi=180° and to phi=%0° & phi=270°
(phi_1=0°...90°)

#measurements done at TU Berlin Fachgebiet Lichttechnik, TUB
#measurements and processing by Berit Herrmann, Sirri Aydinli
#date of measurement: 29. September 1998

#contact aydinli@ee.tu-berlin.de for details

#light incidence:

#phi_1: 0° (azimuth)

#theta 1: 0° (altitude)

#light transmittance: 0.45

Measurement of
Material Characteristics

Simulation of the Design Tool Daylight
Characteristics of Design
Daylight Systems

]

Test Room Measured Results

Illuminance on working
plane and walls

Daylight System

Luminance distribution #data

of daylight systems

Outdoor daylight data
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#phi 2

0.000000e+000
0.000000e+000
0.000000e+000

theta 2

9.590000e+001
9.940000e+001
1.028000e+002

btdf

2.49735%e-002
2.619607e-002
2.703650e-002

Measurement of
Characteristics of Daylight
Systems

Daylight System

0.000000e+000
END

1.437000e+002 6.901417e-002

International Energy Agency Task 21, Source Book on Daylighting Systems
and Components, Chap. 8.3: Optical Characteristics of Daylighting Materials,
pp. 8.16 - 8.22, Paris, July 2000.
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128material

J. Kaempf, J.-L. Scartezzini, Integration of BT(R)DF Data into Radiance
Lighting Simulation Programme, Technical Report, CTI Project 4881.1
“Bidirectional Goniophotometer”, LESO-PB/EPFL, Lausanne, 2004.
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J. Kaempf, J.-L. Scartezzini, Integration of BT(R)DF Data into Radiance
Lighting Simulation Programme, Technical Report, CTI Project 4881.1
“Bidirectional Goniophotometer”, LESO-PB/EPFL, Lausanne, 2004.
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Introduction

mkillum

2010: mkillum pre-process
2011:  bsdf material

Solar Energy and Building Physics Laboratory LESO-PB
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} Using an XML file format to describe the BTDF
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Conversion from IEA21 to the XML format

spherical coordinate system N BTDF visualization: photometric solid cd/(m? 1)
inclination and azimuth y {(hemispherical light transmittance of 0.43)
0.7
-
— interior 0k
1 __\_\_\___\-
.
T 05
{04
-5
. -t R& azimhuth 2u5. 200
exterior inclination . %\ : 270 a0 :
e x 255 45 0
240 &0
— 225 75
210 80
— i L. : : .
N . fenestration system ;
. i
y T
X {12°, 60°) 0

Reference frame attached to the sample:
- 7 pointing outside, y’ vertical, x” horizontal
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PHYSIQUE DU BATIMENT
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Conversion from IEA21 to the XML format

a Y=y
spherical coordinate system
inclination and azimuth 124 |
A UP=+Z 125 [ 123 [0
v" = (normal) x (x") 126 4+ gg | M |83 | g1z
17 e o | €8 | o 91 7 120
— el 70 ! 1 90
—_ 128 a6 15 4 a3/ ee 119
—~— | interior .1 25 | . 7lo42 65 . 89
T 129 e 72 47 26 L 23 AL g 118
*" = (up) x (normal) — M normal=z" / 48,727 g L0 2 a0 \
*"“I-n ¥ 130110073 (4928 ‘13, 4 | 3 9 21 3987 |87 W X"
- 131101 74 50 29|14 § 1 2 |8 |20|38|62]86|118 >
' 61 -
13 102 7551 30 15 6 7 1937 85115 4z
31 16 18 316 =] 7
103" 7ENTE 17 84114
133 2 32 35 + 59/ 144
53 33 | 34
z L . 1047, 4o 54 58 3 113
— 134 /55 g | 57 143
y — 105 78 ] | 82 112
— 79 | go | BL 111 142
exterior T 135 108 ] -
X — 136+ 107 [ 108 109 |14l
— 137 | ' 140

138 | 139

Reference frame attached to the sample (with up=+Z or direction 0 0 1):
- z” pointing inside, y” vertical, X" horizontal
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a Y=y
Sample of the XML format _p
127 12696 .956994553 6 ” .9,12_ 0
<?xml version="1.0" encoding="UTF-8"?> Tao e R
<WindowElement> e T e 11 [ g S
<Information Material="Lumitop" Source="BTDF2rad"/> o OO0 anjzm a3 4 | 3 s ase S\ (T,
<Opt|ca|> « 13110074 (50 | 29 14| 51 1 |2 | & | 20|38 62 86 116 >
<Layer> 122,102 75 | 51 30 15 6 | 7 1937 61 g5 ms5 ..
T : sz 031 16 18 36 60“ 11a]
<DataDefinition> e S AL
<IncidentDataStructure>Columns</IncidentDataStructure> T P A
. g 105 78 | !
</DataDef|n|t|0n> 135 - 106 10;9_ 80 51110 - 142
<WavelengthData> o e\

138 | 139

<Wavelength>Visible</Wavelength>

<WavelengthDataBlock>

<WavelengthDataDirection>Transmission Front</WavelengthDataDirection>
<ColumnAngleBasis>EPFL/Tregenza Full</ColumnAngleBasis>
<RowAnNgleBasis>EPFL/5deg Full</RowAngleBasis>

<ScatteringData>

...[145 x 1297 values]...

Input 145 Tregenza zones, Output 1297 zones (5° in azimuth and elevation)
Radiance 4.0 (official release) — added two basis in the file bsdf.c
Radiance 4.1 (head version) — (new) define the two basis in the XML file
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Laser Cut Panel winter solstice equinox summer solstice

mkillum

prismz2

Fast renderings (< 2 minutes), similar behaviour for the sharp redirecting material
Comparison between real (1:1), scale (1:10) and virtual models: Dr A. Thanachareonkit
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Lumitop winter solstice equinox summer solstice

mkillum

prismz2

2850 ' "/;/ﬁ
279 / /t”‘g 30
25 7 %
180 T8 750 K 720

Fast renderings (< 2 minutes), directional-diffuse components make the difference
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— Conversion from IEA21 to XML format for rendering of CFS: BTDF2RADIANCE
+ Better renderings for directional-diffuse complex fenestration systems

- Increased rendering time
- Random sampling of the light source

Conclusion

Future work

Verification of the procedure by ways of:
Virtual Gonio-Photometer
Comparisons between real (1:1), scale (1:10) and virtual models

PhD thesis on the subject:
“Optimization of Daylight in Educational Buildings in prevailing clear
Sky Conditions and its consequent Influence on Energy Efficiency”, by
Chantal Basurto, make use of Complex Fenestration System

Import other data format from different goniophotometers

Solar Energy and Building Physics Laboratory LESO-PB
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