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Daylight design

Chapter 14 in your text book

Daylight provides  
• Visual comfort 
• Health, productivity and well-being
• View
The most preferred views from a window include the sky, the 

horizon, and the ground
The functional advantage is that people can look into the distance to 

reduce eye fatigue after doing close desk tasks. 
• Reduce dependency on electric energy (energy efficiency) 

• Daylight should provide balance to heat gain and loss. through 
shading devices, light shelves, glazing, atria, courtyards, and 
material finishes

• Daylighting is an easily achievable LEED strategy if a building can 
provide a minimum daylight factor of roughly 2% in 75% of all 
occupied spaces.
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Issues with daylight 

potential problems—such as glare or substantial cooling 
loads—caused by uncontrolled quantities and qualities 
of light and that can be controlled through: 

• Provide exterior fixed shades that exclude sunlight for all 
sun positions.

• Use systems that diffuse the incident sunlight sufficiently 
to eliminate glare potential.

• Provide occupant-controlled adjustable shades.
• Lights shelves, 
• high-reflectance interior surfaces,
• low-transmittance glazing (though such glazing will 

reduce light flux through the window).
• Furniture should be oriented to work with side lighting (as 

opposed to having an occupant face a window)

Daylighting goal

Key goals in daylighting design are to provide

• sufficient illuminance, 

• minimize the perception of glare, 

provide for overall visual comfort.
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Planning for daylight – site strategies 

• Form (The width of the long, narrow plan will 
determine how much of the floor area will have 
access to usable daylight. Generally, a (4.5-m) 
perimeter zone can be completely daylight, a (4.5-
to 9.0-m) area can be partially daylight, and an 
electrically light area beyond (9 m) can be used to 
determine the width of a building) 

• Orientation (the north and south façades of the 
building maximum exposure to more easily 
controllable daylight)

Form 



24-Feb-15

4

Window and glazing types 
Aperture strategies – side lighting

• Design for bilateral lighting

Place windows high on a wall
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• Use adjacent walls as reflectors

• Splay the walls of an aperture
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• Provide daylight filters

• Provide summer shading
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Provide lightshelf

Aperture strategies – top lighting

Splay the “walls” of an aperture
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Place top lights high in the space

Use interior devices to block, baffle, or diffuse light
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Choose the Glazing types 

 Clear glazing 

 Tinted glazing 

 Low E glazing 

 Reflective glazing 

 Selective glazing 

Daylight factor calculation 

*100%

• Interior illuminance (Ei)

• outdoor horizontal illuminance (Eh )

*  The daylight factor concept is applicable only where the 
sky illuminance distribution is known or can reasonably 
be estimated.
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Daylight in a building consists  of three components

1. Sky component (SC)

2. Externally reflected component (ERC)

3. Internally reflected components (IRC)

Daylight factor = SC + ERC + IRC.

• SC = incident skylight − window losses

• ERC = SC × RD × RF   

Were sky obstructed (RD) and the reflectance factor 
(RF)

Thus, if 25% of the sky is obstructed by a building with 
a 20% RF, we have

ERC = SC × 0.25 × 0.20
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Internally reflected component (IRC)
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Daylight calculation

1st method

The 2.5H Guideline
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2.5 times the head height of the window above the work plane—assuming clear glazing,

overcast skies, no major obstructions, and a total window width that is approximately 
half that of the exterior perimeter wall
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Daylight calculation

2nd method (CIE)
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CIE method
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Advantages of the system are:

1. Consideration of obstructions, exterior reflections, and interior 
reflections.
2. Applicability to a very wide range of side and top fenestration 
designs.

Limitations of the system are:

1. Inapplicable to clear sky and direct sun conditions.
2. Inapplicable to other than rectangular rooms.
3. Unusable with sun shading devices or high reflectance ground.
4. Results give points of minimum, twice minimum, and four 
times minimum daylight only. Other points must be interpolated 
or extrapolated.
5. Window proportions and position in a wall are fixed.
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Daylight calculation

Maintain exterior lighting conditions 

CIE continue

Maintained daylight 
percentage for the working 
hours
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Daylight calculation

4th method (equation method)

Equations 

DF = Sf * TL * α / St * (1- R²)

Sf : glass surface area (10% for frame) 

TL : light transmittance 

α : visible sky angle (90⁰ no obstacle, 60⁰ if the 
buildings creating shadow about 30⁰ up the 
ground   

St: total area of internal surfaces + area of glasses

R: average reflection factor of internal surfaces  
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• Maintained daylight 
percentage for the working 
hours
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Daylight calculation 

Design corrections 



24-Feb-15

22


