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EXPERIENCING DAYLIGHT
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daylight for buildings

sun course and weather patterns
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daylight for task illumination (and solar gains)

instantaneous

point-in-time illuminance (lux) e.g. Sept 21, 9am
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daylight for occupants

EN 17037

view out
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daylight for occupants

EN 17037

view out
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BEYOND ILLUMINATION

where and when healthy, stimulating, and comfortable light will to occur ...

COMFORT EMOTION

ILLUMINATION
adequate acceptability psychology
task lighting

-

... dynamically over time & space
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 omnanion )

ILLUMINATION
adequate
task lighting

-
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daylight dynamics: sun course and latitude

Prospective evaluation with High
dynamic range (HDR) renderings
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Sun course
stereographic projection to evaluate direct sunlight potential

! difference between solar time and legal time ! ! N

Using a stereographic projection
impact of urban/natural obstructions — ONE fagade orientation at a time !




Using an artificial sun
shadow analysis with heliodons

manual heliodon (intuitive)

Using an artificial sun
shadow analysis with heliodons

winter

summer




Using the real sun
shadow analysis with sun pegs (gnomons)

Designing with daylight (sun+sky)

basic principles

orientation as a driver for fagade design
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Designing with daylight (sun+sky)

basic principles

orientation as a driver for fagade design
harvesting daylight (collect-transport-distribute) from access to sky

collect

transport
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Designing with daylight (sun+sky)

basic principles
orientation as a driver for fagade design
harvesting daylight (collect-transport-distribute) from access to sky
ambient vs. task illumination (with glare control)
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«measuring» daylight

Task illumination metrics

instantaneous
* illuminance (lux)

BEYOND ILLUMINATION

COMFORT EMOTION
acceptability psychology
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comfort

builds on minimal and maximal requirements
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visual and thermal comfort
perceived interactions

5 FERNANDO GUERRA

c

onvention Center / Richter Dahl Roch
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visual
conditions

thermal
conditions

visual
comfort

thermal
comfort




visual and thermal comfort
perceived interactions

+ does thermal perception
depend on color of light?

Panorama by Stud
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visual and thermal comfort
perceived interactions

does thermal perception
depend on color of light?

does thermal perception
depend on brightness?

does visual perception
depend on temperature?

Rolex Learning Center / SANAA
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visual and thermal comfort
interaction effects

color of light & temperature light quantity & temperature
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visual and thermal comfort

impact of visual environment impact of brightness
on thermal perception on thermal comfort

color of light & temperature light quantity & temperature

Perceived thermal envirobment
Perceived thermal comfort

22 & 23
Temperature [°C] « Temperature [°C]
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visual and thermal comfort
impact on thermal perception of a visual experience
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emotion
most tangibly connected with architectural experience
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emotion
perceptual effects and visual interest in daylit architecture
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spatial contrast
dynamic spatial and temporal qualities of daylight
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spatial contrast
subjective rating of rendered architectural spaces (online survey)

+ effect of sky (weather)

rating scale
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perception of daylight patterns

irregularity linked to positive impressions

Prof. Kynthia Chamilothori
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perception of daylight patterns
irregularity linked to positive impressions
and measurable calming effect
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facade patterns
inspiration from worldwide architecture
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facade patterns and daylight composition
consensus on pattern attributes (from designers)

posITIVE [ most exciting most calming

c [ citing 3 ing
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assessing human response to daylight patterns
VR immersion




daylight patterns and psycho-physiological human response
how exciting is this space?

Appraisal from 415 participants from 3 locations in Europe
= (138 in Greece, 127 in Switzerland, 150 in Norway)
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El 4 5 6 7 8
Median rating from 1 (Not at all) to 10 (Very)

B one of the most exciting one of the least exciting

significant effect of pattern independently

A N
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OUTPUT

vertical health
illuminance [JOERE]

health benefits

factors dynamic model
intensity 7 thresholds alertness

wavelength
duration
timing

spectral sensitivity
integration
circadian rhythms

performance
wellbeing
sleep quality
mood
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vertical
illuminance
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light dose

circadian timing
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OUTPUT

health
potential




SPATIO-TEMPORAL OCCUPANT DYNAMICS

behavior analytics

perimeter dweller core dweller

healthy
threshold

healthy
threshold

Surf Club, Miami | Meier & Partners

EVALUATING A BUILDING’S MULTIDIMENSIONAL DAYLIGHT QUALITIES

VITALITY
physiology
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