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The controlled distribution 

of natural light in a space

What is daylighting?



NOT: 

sunlight

What is daylighting?



What is daylighting?



Lake/Flato recommendation: 20-30% WWR

Can Highly Glazed Building Facades Be Green

by John Straube, BSI-006, 2008







DOE Buildings Energy Data Book



DOE Buildings Energy Data Book



DOE Buildings Energy Data Book
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Remember:



…the electricity grid is 
primarily fed by fossil 
fuels (71% on average): 
with the current power 
mix, it is reasonable to 
argue that electricity is 
America’s dirtiest fuel.

-John Straube

How “clean” is electricity?



Why is daylighting so important?

•Energy Efficiency

•Health

•Productivity 

•(Almost) Perfect 

Color Rendering



How does daylighting save electricity?



Rainha Santa Isabel Secondary School/Oficina - Ideias em Linha
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Remember:



Jet Blue terminal at JFK 





Basic Daylighting Strategies

•Solar Geometry
•Sidelighting 

•Toplighting

•Form

•Programming

•Space Planning

•Surface Reflectances



Solar Geometry



Free University Library, Norman Foster



Genzyme Center, Stefan Behnisch



Sana’a, Yemen



Solar Development, Georg Reinberg, Vienna
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Southern Orientation



Southern Orientation



A Pattern Language, Alexander, pattern #128: Indoor Sunlight 



From UTSoA Facade Thermal Lab:

Stefan Bader

Dr. Werner Lang

Professor Matt Fajkus, Thermal Lab Director



From UTSoA Facade Thermal Lab:

Stefan Bader

Dr. Werner Lang

Professor Matt Fajkus, Thermal Lab Director



Noon

South

Summer



5pm

South

June 5



East

Summer



West, South

Summer



2:30pm

South

June 17



2:30pm

South

June 17



2:30pm

South

June 17
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Northern Orientation



Northern Orientation
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Eastern Orientation



Eastern Orientation



A Pattern Language, Alexander, pattern #138: Sleeping to the East



10:00am

East

July 2



9:00 am

East

August 14



10am, 12pm

East

September 8



8:45 am

SE

October 17, Austin
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Western Orientation



Western Orientation



4:15pm

West

August 12



7pm

West

July 12



5:00 pm, Overcast

SE, SW

July 24



5:30 pm

SW

July 24



8:00 am

August 4

The Galvestonian – East



8:00 am

August 4

The Galvestonian – East



The Galvestonian – West Facade



The Galvestonian – West Facade



The Galvestonian – West Facade



The Galvestonian – West Facade



8:00 am

August 4

The Galvestonian – East





Objectives: Toplighting & Sidelighting

•Solar Geometry

•Sidelighting 

•Toplighting

•Form

•Programming

•Space Planning

•Surface Reflectances



Perception of brightness:

1. Luminance of object

2. Contrast:

• Brightness of adjacent objects

• Luminance Ratios

3. Biology of Individual:

• Health/Age

• Accommodation

• Adaptation (time dependent)

Mechanical and Electrical Equipment for Buildings, Kwok/Grondzik



Eye Adapts to bright background leaving subject in sillouette, Fuller Moore



Excessive 

luminance 

ratios

Mechanical and Electrical Equipment 

for Buildings, Kwok/Grondzik



Heating, Cooling, Lighting, Lechner, page 417

Light Shelf

•Most effective on south façade

•East and west – must be longer

•Not effective on north



Light Shelf



Light Shelf



Assessing Light Shelf and Optical Louver Systems in Multi-Story 

Office Buildings by Using Experimental Methods

Presented at ASES 2011 by Dr. Jianxin Hu, NC State University

Experiments test:

•Light Shelf Top Surfaces

•Partition Materials

•Placement of Partitions

•Ceiling Height

•Comparisons of the Light Shelf & FISCH system





Assessing Light Shelf and Optical Louver Systems in Multi-Story 

Office Buildings by Using Experimental Methods

Presented at ASES 2011 by Dr. Jianxin Hu, NC State University



Assessing Light Shelf and Optical Louver Systems in Multi-Story 

Office Buildings by Using Experimental Methods

Presented at ASES 2011 by Dr. Jianxin Hu, NC State University



Environmental Control Systems, Fuller Moore



Building Form

Lechner p.396





Space Planning



Alvar Aalto Mount Angel

Space Planning: stacks (or desks) perpendicular to windows



Alvar Aalto Mount Angel

Space Planning: translucent interior partitions



SMP Architects

Space Planning



Color, Surface Reflectances



Heating, Cooling, Lighting, Lechner, page 397



Glazing Selection



Top Lighting



Heating, Cooling, Lighting, Lechner, page 395



Advantages:

• Potential for uniform illumination over great floor areas

• Receive greater amounts of illumination

Disadvantages:

• Intensity of light is greater in summer than in winter

• Difficult to utilize other than 1-story buildings or the top floor

• Difficult to shade – therefore try to use vertical glazing on the roof 

(clerestories, monitors, sawtooths) 

Heating, Cooling, Lighting, Lechner, page 395



The Menil Museum, Renzo Piano



Kahn Kimball



Side Lighting



2.5H Rule of Thumb Assumes:

-Clear Glazing

-Overcast Skies

-No major obstructions 

-Total window width approximately ½ of 

perimeter wall

15/30 Rule of Thumb Assumes:

-No assumptions stated

-Very basic guess

Grondzik, Walter T.; Kwok, Alison G.; The Green Studio Handbook: 

Environmental Strategies for Schematic Design, 2nd Edition.
Elsevier, 2011. ISBN-13: 978-0080890524, page 64.



Calculating Sidelighting Apertures

A = (DFtarget)(Afloor))/(F)

Grondzik, Walter T.; Kwok, Alison G.; The Green Studio Handbook: 

Environmental Strategies for Schematic Design, 2nd Edition.
Elsevier, 2011. ISBN-13: 978-0080890524, page 77.



Basics Window Strategies:
From Heating, Cooling, Lighting - Lechner

1. Place high on the wall, widely distributed, optimize overall area

2. If possible, place windows on more than one wall

3. Place windows adjacent to interior walls

4. Splay jambs to reduce the contrast between windows and walls

5. Filter daylight

6. Shade windows from excess sunlight in summer

7. Use movable shades

8. Additional Strategies



1. Place high on the wall, widely distributed, 

optimize overall area

Heating, Cooling, Lighting, Lechner, page 398



Assessing Light Shelf and Optical Louver Systems in Multi-Story 

Office Buildings by Using Experimental Methods

Presented at ASES 2011 by Dr. Jianxin Hu, NC State University

4. Ceiling Height



1. Place high on the wall, widely distributed, 

optimize overall area

Heating, Cooling, Lighting, Lechner, page 398



1. Place high on the wall, widely distributed, 

optimize overall area

Heating, Cooling, Lighting, Lechner, page 398



2. If possible, place windows on more than one wall.

Heating, Cooling, Lighting, Lechner, page 398



Lady Bird Johnson Wildflower Center



A Pattern Language, Alexander, pattern #159: Light on Two Sides of Every Room

When they have a choice, people will always gravitate to those rooms which have light on 
two sides, and leave the rooms which are lit only from one side unused and empty.



3. Place windows adjacent to interior walls.

Heating, Cooling, Lighting, Lechner, page 399



Heating, Cooling, Lighting, Lechner, page 408



Grondzik, Walter T.; Kwok, Alison G.; The Green Studio Handbook: 

Environmental Strategies for Schematic Design, 2nd Edition.
Elsevier, 2011. ISBN-13: 978-0080890524.



4. Splay window surrounds to reduce the contrast 

between windows and walls as well as increase 

daylight penetration.

Heating, Cooling, Lighting, Lechner, page 399



I am currently working 
comfortably under daylight 
at 6.30 PM in a 240 sq ft 
north-west facing room in a 
Cornish cottage which has 
two windows of less than 6 
sq ft glass area each with 
18" deep splayed reveals in 
an 8' x 15'6" wall. So the 
glass area is just under 10% 
of wall area and 5% of floor 
area.

With good wishes,
Bill Bordass

Splay Window Surrounds



Ft. Macon, North Carolina



Splay Window Surrounds



Splay Window Surrounds (same for toplighting)



The Kimbell Art Museum - Louis Kahn



Tucson High School - James Benya



5. Filter Daylight

The Kimbell Art Museum - Louis Kahn



A Pattern Language, Alexander, pattern #238: Filtered Light

Light filtered through leaves, or tracery, is wonderful...where the edge of a window or the 
overhang eave of a roof is silhouetted against the sky, make a rich, detailed tapestry of 
light and dark, to break up the light and soften it.



Spicewood Springs Library



View glazing versus Daylighting



Environmental Control Systems, Fuller Moore



Esherick House, Louis Kahn



Hyland Park Elementary School
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6. Shade Excess Sunlight



7. Use movable shades



7. Use movable shades:

Venetian Blinds (horizontal slats)



@building.thoughts

Seattle 9/27/17 2pm west-facing



Is it possible to design a building for 

daylight only?



Center for Advancement of Public Action, Vermont

Tod Williams Billie Tsien










