Natural Light in Design

Using simulation tools to explore realistic daylight-
responsive solutions
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Daylight Autonomy

Radiance Materials
Christoph Reinhart, Ph.D.



Overview — Radiance Materials

Geometries and Materials from ot

coffee break
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Plastic Material |

For a perfectly diffuse
surface (Lambert surface)
holds:

E.g. paper, drywall



Plastic Material Il

void plastic PlasterCeiling

HMTEMAEN
EMTFEETNEN
HEMEAEEEEN
0.965 0.965 0.965 0.02 0 EEENEEENEN

EENENENT E

ECOTECT: Elements in Current Model i e

H.Dd'.:!_ : — ' - Hue: Iﬁ

liar

&dd tl:l |:I_J:E:t|:|r|'| |:I:I|I:ITE:

)
)

HEHEBBA

Only internal properties used for Radiance.
Red/Green/Blue: (246/255)=0.965

Specularity g giance= 0.2 *Specularity g qtect



Plastic Material Il

Typical reflectance values:
- floors 30%

- wall 50%

- ceiling 60 - 80%

Typical specularity values:
- matt 0

- glossy 0.02

Simple measurement to estimate reflectance values:

- Luminance meter + reference sample + overcast sky



Mirror Material |

e ‘ght source
sun

& “virttual” light
® source sun for
blue blind polygo

Virtual light sources



Mirror Material Il

void mirror PlasterCeiling
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ECOTECT: Elements in Current Model
Model | Global Library |

Add Mew Element

If Specularityg.,i>0.75 => mirror material
Red/Green/Blue: (246/255)=0.965



Material Glass

void glass ClearFloat 6mm MF

0.661 0.742 0.742

ECOTECT: Elements in Current Model
Model | Global Library |

e Element... | Add Mew Element

Red: (227/255)*TN(0.88)
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Material Trans |

void trans PANEL
0
0

7 0.48913 0.48913 0.48913 0.08 0 0.5333 0
# Al A2 A3 A4 A5 A6 A7

>> material database



Material Trans I

Energy & Buildings
Reinhart, Andersen 2005 (in review)

Desk 1 - May 18 2005 {partly cloudy day)

— measurement

— "fransdata” ~ "trans" model

illuminance [lux]

time of day [h]

Desk 1 - May 19 2005 (sunny day)

— measurement

“trans” model

— "transdata" model

illuminance [lux]

12
time of day [h]

Need for a quality controlled material database.
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