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Lighting in Buildings

Applied research for good and healthy lighting conditions in and
around buildings. Lighting must guarantee visual comfort, healthy
environments and help reduce energy consumption.

y Daylight
... related to building enveloppe
y Artificial lighting
... related to building technical installations
y Lighting controls
Smart use of controls and sensors + energy monitoring
Daylight in conjunction with artificial lighting
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Structure and organisation

Multidisciplinary team for building physics / installations

Department AEC (Acoustics, Energy and Climate)
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Energy Performance)
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BBRI T Lighting laboratory
A wide range of scales ’.‘ wich..
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BBRI T Lighting laboratory -

‘ Simulations ’

ahtTools

DIALuxevo
RELURX

light simulation tools

V| VELUX:

B SketchUp
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Complementary approaches
y" On site measurments
y" Calculations and simulations

y Scale models and artificial sky
Observations and measurements
under controlled exposure

3 simulators
C Mirror-box (CIE Overcast sky condition)
C Single patch sky and sun simulator
(All skies distributions)
C Mechanical sun (Direct sunlight)

eting | 23/06/2015 i p. 7

% innovation

BBRI T Lighting laboratory -
@ wicb

Discrete ropresentation .
= rel

y Scale models and artificial sky B i
C Single patch sky and sun simulator ., 2\ - :
Skylight (Tregenza model) + sunlight S
Developpement with UCL /Architecture et climat

WM

Light sources Scale model on rotating platform
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Yy Research projects (ECLOS, PROSOLIS, SMARTIed, Groen
licht Vlaanderen, EU Clear-Up, IEASHC Task5 0, ¢é)

y" Standardization (IBE-BIV, CEN TC169, CIE, ...)
y" Information and support for contractors
y" Participation in various educational activities

y" Contract research for industry, designers or

administartions

Matériaux de construction: AGC, Saint-Gobain, Holcim, ...

Fabricants de produits: Velux, Derbigum, Helioscreen, Niko, ...
Architectes et bureaux do®tudes: D
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IEA SHC Task 50

To accelerate retrofitting of daylighting and electric lighting
solutions in the nordomestic sector using coseffective, best
practicec approaches, which can be used on a wide range of
typical existindpuildings (focus on neresidential)
Website:http:// task50.ieashc.org
y Partners (12 countries): Austria, Belgium, China, Denmark,
Finland, Germany, Italy, Japan, Norway, Slovakia, Sweden,
Switzerland
y Duration : 3 years (2013 - 2015)
Yy BBRI active in Subtask B : Daylight / electric lighting solutions
Delivrables :
Link with SMARTIed project SMART “LED
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y  Evaluation of visual comfort in test cases
Glare (measurement, simulations and subjective qualification)

Office 1 Office 2
(Type6) | (Type2)

Office 3
(Type 5)

Office 4 Office 5 Office 6
(Typed) | (Typel) | (Type3)

’ ! ° ¢ ® t AN
Glare effect e ° ° e ° . D J
UGR value

(measurem 223 183 29 218 18.8 17.4

ents)

UGR value —

(simulation) 20 15 / 22 14 12
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Lumiére lampe incandescente

Yy Measurement of light spectrum

Lumiére Tube fluorescent

Lumiére LED blanche

100 = Spectre solaire normalisé
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y  Evaluation of visual comfort in test cases

Colour appearance (measurement CCT, Ra and light spectrum,
subjective qualification)

Office1 | Office2 | Office3 | Office4 | Office5 | Office6 00
(Type®) | (Type2) | (Type5) | (Typed) | (Typel) | (Type3) L T\ — !
1 — L / \ Ofca 3
& % /A W Y]
= > = Iy 3\ Office 5.
\ 7 g &% 7 \ Ofice &
olour N
2 3 2 2 2 2| £ { /
appearance < 9 - < < - s :: ',‘ \ /,' \
Colour 3077K 3013K 3004 K 4005 K 4067K 3083K - § O\ \
temperature I N
10 7/ .
Colour 83 82 83 84 84 82 : J .
rendering L
on om o Sim o 610 oo Tiowm Toowm
Waveleogiinm
Warm
Warm White Vlhlla
2700K 3000K
Innovation Meeting i 23/06/2015 i p. 13
% innovation
Prosolis PROSOLIS

-l
@' wicb.

Evaluation of the energy performance of solar shading systems ¢
assessment of their impact on visual comfort for the occupants
A Energy performance of facade complex (Overheating)
A Daylighting performance (Daylight provision and glare)

y Partners: BBRI (Lab L and EN)
UCL (Architecture et Climat)

y Duration : 11/2011 12/2014 % MR
y" Delivrables : e £d
A Monography (end 2015) s

A Online tool: www.prosolis.be
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Yy Impact type of screen : Sergeé (T12) vs. Natté (T13)
Angular variation of hemispherical transmission and reflexion (direct et diffuse)
Measurement of scattering distributions (BSDF)

T12 Sergé 2165 - WHITE T13 Natté 2165 - WHITE

PS T12

Lunn= 20%

& @ e e 2 2 2 a 8 & &
aegetidane )
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y Solar screens
High Density Range (HDR)

Pictures
Luminance maps (cd/m2)

Measurements PASSYS testcell

03/02/2014

Solar altitude :~ 20°

Solar azimuth: + 20° West
(Axis cell 9° deviation)

Clear sky : E;, = 34.000 Ix

Diffuse transmissiort,, ,

Direct transmissiont ,, , ,
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http:// www.cstc.be http:// www.wtcb.be
http://www.cstc-lumiere.be http:// www.wtcb-licht.be
Publications Publicaties
http://cstc.be/go/publications_eclairage http://wtcb.be/go/publicatiesverlichting

Belgian Building Research Institute
Lighting laboratory
Avenue P. Holoffe 211 1342 Limelette

Bertrand Deroisy
bertrand.deroisy@bbri.be
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