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Windows
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Recent window design
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Le Corbusier

 ‘A sheet of glass and three partition walls make an 
ideal office: this type of construction holds good 
when a thousand have to be provided. So from top 
to bottom the façades of the new city’s office 
buildings form unbroken expanses of glass ... These 
translucent prisms that seem to float in the air 
without anchorage to the ground – flashing in 
summer sunshine, softly gleaming under the grey 
winter skies, magically glittering at nightfall – one 
huge block of offices.’
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... flashing in summer sunshine ...
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Leon Battista Alberti
(Ten books on Architecture, 1485)

 warning against reflected solar radiation from land 
or water (whereby a house suffers a ‘double sun’) in 
hot climates
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Vitruvius (De Architectura, ~ 25 BC) 

 climate as a determinant to the style of the house
 southerly exposure and roofed in the north (of Europe)

 northerly exposure and more open in the south (of Europe)

 the pitch of human voice changes with latitude:
 southerners with high and shrill voices

 northerners speaking in heavier tones
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The culmination of all this knowledge
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Standards, norms, regulations, points

 Achieve a minimum of ...% DF

 BREEAM
 at least 80% of floor area in occupied spaces has an average 

daylight factor of 2% or more and a uniformity ratio of at least 
0.4 or a minimum point daylight factor of at least 0.8%.
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Standards, norms, regulations, points

 Achieve a minimum 
of ...% DF

 LEED®
 “Old” target : achieve a 

minimum Daylight 
Factor of 2% (excluding 
all direct sunlight 
penetration) in 75% of all 
space occupied for 
critical visual tasks
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Standards, norms, regulations, points

 Achieve a minimum of ...% DF

 Estidama
 In office buildings 1 credit point is achieved where 45%, 2 

credit points where 60%, 3 credit points where 75% of the 
occupied area demonstrate an average DF of 2%. In retail 
developments 1 credit point is achieved where 35%, 2 credit 
points where 45%, 3 credit points where 55% of the occupied 
area demonstrate an average DF of 2%. Product may also 
improve internal reflectivities above average- 80% for 
ceilings, 70% for walls, 30% for floors

 Green Star, HK-BEAM, CASBEE

 Does compliance translate to good design?
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Does compliance translate to good design?
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We have the power – luminous data

 EPW (many world locations)
 collection of different sources of weather data, usually 

including exterior illuminance series

 US National Weather Service real time-data

 S@tel-Light (Europe only)

 Mesor (many world locations)
 Meteonorm

 SOLEMI

 HelioClim3

 etc ...

 Data from local institutions
 Test reference years
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We have the power – climate based daylight modelling

 Radiance (rtcontrib & co.)

 Daysim

 Lightsolve

 VELUX Daylight Visualizer (domestic applications)
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With great power comes great responsibility

 Look at the data

 Study the data
 Data source

 Type (real time series? test reference year?)

 Visualise the data

 Understand the data
- limitations

- missing data

- interpolations

- „invented‟ data

 Is it correct to use it for my project locale?
 Localised microclimates not captured by weather series

 Mountains, reflection from water, urban environment ...
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Example – Accra, Ghana
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luxLatitude: 59.65º North
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Latitude: 37.90º North lux
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Latitude: 17.45º North lux
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Sky models
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Know your software

 Check if it has been validated

 Look inside the code (no black boxes please!)

 How is climate data translated into 
luminance/radiance sky distributions

 Check your assumptions

 Sensitivity study

 Use different methods to calculate the same metric
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Example - gensky
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Example - gensky
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Do we need compliance?

 We need new design metrics to understand dynamic 
lighting and take appropriate decisions
 statistical analysis

 identify problems

 give feedback about appropriate decisions

 include the possibility to assess performance of advanced 
daylight devices

 We need to test the quality of our assumptions, 
design data and simulation procedures

 The final evaluation metrics are occupants’ 
happiness/satisfaction and energy use
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Simulation enables to explore the visual field
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Le Corbusier

 ‘The materials of town planning are: the sun, the 
space, the vegetation, steel and concrete, in that 
precise order and hierarchy.’



Thank you!
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Appendix (if we have more time)

 Example: Kindergarten in Dwabor, Ghana
 Design “without” compliance = design freedom

 Ultimate passive design: no electricity, only natural 
ventilation, natural light, use of local materials
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