
(e) Provide daylight filters

 To modify, block, diffuse daylight
 Elements: trees, vines, trellises (격자구조물)

(Fig.10.11(a)) (exterior), blinds, drapes, etc. (interior)
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(f) Provide summer shading
 Why? Direct sunlight should be blocked before it 

enters a space. 
 Exterior lovers (horizontal, vertical), overhangs, 

trellises, trees, light shelves
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Bibliotheque Nationale de France
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Aperture strategies: toplighting

 Elements: skylights, roof monitors, clerestories 
(고측창), particularly for interior locations of 
large floors that are far from perimeter windows 

 Top lighting components should be away from 
the offending zone (areas with a direct view 
from an occupant) or use a baffle or interior 
reflector to diffuse or control daylight.
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(a) Splay the wall of an aperture
 To reduce the glare (because light washes along a larger surface area) 
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Getty museum, LA Louvre, Paris, France
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(b) Place toplights high in the space
 Allowing more surface to diffuse light
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The Orlando Int’l airport (2010.01)22



The Orlando Int’l airport (2010.01)23



The Orlando Int’l airport (2010.01)24



The Orlando Int’l airport (2010.01) 25



Orange County Convention Center, 
Orlando, FL (2010.01) 26



(c) Use interior devices to block, baffle, 
or diffuse light

 To diffuse the light onto another surface within 
the space
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Louis Khan:Kimbell Art Museum
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Musée de l'Orangerie
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Specialized daylighting strategies

 Light pipes: daylight pipes, fiber optic 
pipes (See Fig.10.19)
 Low Energy Building at Tsinghua Univ.

 Tubular skylights (See Fig.10.20)
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Hollow light guides

Tsinghua Univ. Low Energy Building42



Architectural applications
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HSBC 

46



2018. 08. HK 47



Case studies: daylighting and shadings

Disney concert hall

Pompidou 

Louvre 

Institute Arabe

Bibliotheque Nationale de France

Musée d'Orsay

Musée de l'Orangerie
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Two light sources 
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Basic characteristics of light sources

 Two light sources: daylight and electric light 
sources

 Daylight sources: 
 Direct: sunlight, diffuse skylight  
 Indirect: reflected or modified from its primary source 

 Electric light sources (chapter 15)
 Incandescent lamps: incandescent, tungsten-halogen 

types
 Gaseous discharge lamps: fluorescent, mercury vapor, 

metal halide, high pressure and low pressure sodium 
lamps, induction lamps
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Efficacy
 The efficiency of a light 

source: lumen/watt (must 
include ballast losses)

 Incandescent lamp: 7% 
light + 93% released as 
heat out of total electrical 
energy.

 Electrical lighting in US 
nonresidential buildings 
consumes 25% to 60% of 
the electric energy.

 The most desirable form of 
lighting: daylight 
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Characteristics of daylight

 Source of daylight: Sun
 Three factors

 Solar position 
 [solar altitude, azimuth] = f(latitude, date, time of day)
 Absolutely predictable 

 Weather conditions (cloud cover, smog)
 Only statistically predictable

 Effects of local terrain (natural or man-made 
obstructions and reflections)
 case-by-case approach
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Sky conditions

 Solid overcast sky
 Clear sky

 without sun (in the field of view)
 with sun

 Partly cloudy sky
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Standard overcast sky
 Northerly climates such as 

England, Scandinavia, and the 
Pacific Northwest

 CIE overcast sky
 Luminance ratio: 3:1
 Illuminance ratio: 2.5:1 

CIE (COMMISSION INTERNATIONALE DE L'ECLAIRAGE: International 
Commission on Illumination) 54



Approach I: Illuminance from overcast sky

 Use Eq.(10.2) by Krochman (1963)
 There is agreement among all sources that with an 

overcast sky, exterior horizontal illuminance varies 
directly with the sun’s altitude, irrespective of 
azimuth.
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Approach II: Illuminance from overcast sky
 Observation-based data (Fig.10.23)
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Comparison between two approaches

 The degree of agreement is generally satisfactory, and 
either source will yield suitable results.
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Clear sky: Horizontal illuminance

 Two sources of exterior 
horizontal illuminance: diffuse 
from the entire sky and plus 
much larger component of 
direct sunlight

 Figure 10.24 gives values for  
both components of exterior 
horizontal illuminance based 
upon observations.

 The sky only values are used to 
determine shaded skylight 
illuminance or daylong ground 
illuminance outside a shaded 
window - that is, a north‐facing  
window, or an east/west 
window when the sun is on the 
opposite side of the building.

EH=direct sun + diffuse sky

Fig.10.24 exterior horizontal illuminance from a clear sky
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