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Sophomore Architecture Studio: Lighting

Lecture 1:
• Introduction to Daylight (part 1)
• Survey of the Color Spectrum
• Making Light
• Controlling Light

Lecture 2:
• Daylight (part 2)
• Design Tools to study Solar Design
• Architectural Applications

Lecture 3:
• Light in Architecture
• Lighting Design Strategies

Sun Tool Options

1. Paper and Pencil

2. Build a Model

3. Use a Computer

The first step to any of these options 
is to define….

Where is the site?
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Site Location

The site location is specified by a latitude l
and a longitude L. Latitudes and 
longitudes may be found in any standard 
atlas or almanac. Chart shows the 
latitudes and longitudes of some North 
American cities.

Conventions used in expressing latitudes 
are:

Positive = northern hemisphere
Negative = southern hemisphere

Conventions used in expressing longitudes 
are:

Positive = west of prime meridian 
(Greenwich, United Kingdom)
Negative = east of prime meridianLatitude and Longitude of Some North American Cities
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Solar Path

Suns Position

The position of 
the sun is 
specified by the 
solar altitude 
and solar 
azimuth and is a 
function of site 
latitude, solar 
time, and solar 
declination. 
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Suns Position

The sun's position in terms of solar altitude (at) and azimuth (as) 
with respect to the cardinal points of the compass.

The rotation of the earth about its axis, 
as well as its revolution about the sun, 
produces an apparent motion of the 
sun with respect to any point on the 
earth's surface. 

The position of the sun with respect to 
such a point is expressed in terms of 
two angles:

solar azimuth, which is the 
horizontal angle of the sun from due 
south in the northern hemisphere.

the solar altitude, which is the 
vertical angle of the sun above the 
horizon 

Animation showing changing 
sun-path on the 
21st day of each month for 
latitude -32°. 

altitude

azimuth

Sun Angle: Draw It! 
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Sun Angle: Draw It! 

North

South

EastWest

Sun Angle: Draw It! 



Sun Study Tools

8

Sun Angle: Draw It! 

Find the Sun Position

Books  - Web: Online Generators  - Pilkington Sun Angle Calculator     
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http://www.susdesign.com/

Susdesign.com: Sun Angle Tools
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Sun Angle: Draw It! 

North

South

EastWest

Yes, there is an App for that!
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Pilkington Sun Angle Calculator

http://www.sbse.org/resources/sac/

http://www.sbse.org/resources/sac/

Pilkington Sun Angle Calculator
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Pilkington Sun Angle Calculator

Sun Angle Calculator
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Sun Angle Calculator

Sun Angle Calculator
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Sun Angle Calculator

Fisheye Tool
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Build A Model
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Build A Model

Building a Model
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The Heliodon

The heliodon is used to examine how the direct 
rays of the sun interact with an architect's 
building design. It is comprised of 

•a tilting/rotating table (the earth)

•a stationary 1000 watt theatrical light source 
(the sun). 

The table can be adjusted to represent the 
latitude, tilted to simulate any month of the 
year, and rotated to analyze any time of day.

Typically these studies seek to examine 
shading devices that eliminate direct sun from 
areas where visual tasks are critical. Direct sun 
can cause problems of heat gain and 
debilitating glare.

The heliodon takes the guesswork out of 
complex sun-angle geometry and often will 
provide surprising results.

Parsons Lighting Lab - Heliodon
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Sky Simulators
the overcast sky simulator

Testing for the overcast condition occurs in a mirror-box 
artificial sky. 

The mirror-box overcast sky simulates a dome of light that 
provides diffuse light equally from all sides. Note that a 
patch of overcast sky is up to 10 times brighter than a 
section of clear blue sky.

Method of testing design decisions in the overcast sky is 
through photography. This allows us to examine 

the perceptual quality of a space, 

the feeling of brightness (diffuse light on vertical 
surfaces and ceilings), and 

to ensure that a balanced luminous environment 
(from perimeter to deep interior) is created.

Photocells are used to measure the percentage of 
available daylight (Daylight Factor) entering a space..

Overcast sky light is ideal for providing gentle, diffuse 
daylight to building occupants. 

Sky Simulators
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The Sundial

www.shadowspro.com
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NYC Sundial

Tip 1

Do not use Foam Core – the material glows and creates light 
leaks

Use black paper on white board and cover or tape all light leaks

Black Foam Core is expensive.
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Tip 2

White Foam Core is reflective and shiny.  

Cover the insides with appropriate surface reflectance or color 
material.

Tip 3

Make a modular model with interchangeable parts.
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Tip 4

Mirrors can enhance the depth of a model.

Mirrors are useful in large space with respective plans.

Tip 5

Know true north and latitude.

Draw north arrow on your model.
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Tip 6

Include accessible large view ports.

Large enough for use cameras or yield a good view of the 
interior.

Tip 7

Include people or objects for scale.
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Computer Simulation

www.ecotect.comAutodesk: Ecotect
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Ecotect: Solar Tool

Google Software: Sketch-up
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Sketch-up w/Podium Renderings
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Sketch-Up: Add Geo Location

Sketch-Up
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Type of Daylight Fenestrations

Sidelight  (Windows)

Unilateral Section

Bilateral Section

Side Lights
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Sidelight Rules of Thumb / Tips

Sidelight Rules of Thumb / Tips
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Sidelight Rules of Thumb / Tips

Sidelight Light Shelf
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Sidelight Light Shelf

Sidelight Light Shelf



Sun Study Tools

32

Side Light Shelf

Type of Daylight Fenestrations

Top or Roof lights  (Skylights)

Top lighting provide daylight access 
through roof top apertures, allowing for 
optimal separation of vision and 
daylight glazing.  The five basic top 
lighting concepts are illustrated in the 
these simplified building sections:

a. Roof monitor
b. Clerestory
c. Saw Tooth
d. Skylight(s)
e. Atrium



Sun Study Tools

33

Roof Lights

Skylight Construction Terminology
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Light Wells

Light wells are a primary 
component of a skylight 
system.  They bring the 
light through the roof and 
ceiling structure, and they 
simultaneously provide a 
means for controlling the 
incoming daylight BEFORE 
it enters the main space.  

• Similar to the housing of 
an electric light fixture

• Designed to distribute the 
light and shield the 
viewer from an overly 
bright light source.

The shape and size of the light well is often 
determined by the roof and ceiling construction.

Light Well Design
In designing wells for skylights, a number of factors must be considered:

1. Solar Geometry – the height and orientation of the sun change both daily 
and seasonally. The direct sunlight that enters a clear glazing skylight can be 
prevented from penetrating down to the task surface by light wells.
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Light Well Design
In designing wells for skylights, a number of factors must be considered:

1. Solar Geometry – the height and orientation of the sun change both daily 
and seasonally. The direct sunlight that enters a clear glazing skylight can be 
prevented from penetrating down to the task surface by light wells.

Light Well Design
In designing wells for skylights, a number of factors must be considered:

1. Surface Reflection – light wells reflect and diffuse sunlight as it bounces 
from the skylight to the task surface.  
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Light Well Design
In designing wells for skylights, a number of factors must be considered:

1. Wall Slope – the slope of the light well helps to determine the distribution
of light in the space.  

Light Well Design
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Design Recommendations
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Design Recommendations

A number of design strategies should be understood and explored during the design process. These 
strategies are briefly described below. 

1. Increase perimeter daylight zones-extend the perimeter footprint 
to maximize the usable daylighting area. 

2. Allow daylight penetration high in a space. Windows located high
in a wall or in roof monitors and clerestories will result in deeper 
light penetration and reduce the likelihood of excessive 
brightness. 

3. Reflect daylight within a space to increase room brightness. A 
lightshelf, if properly designed, has the potential to increase room 
brightness and decrease window brightness. 

4. Slope ceilings to direct more light into a space. Sloping the ceiling 
away form the fenestration area will help increase the surface 
brightness of the ceiling further into a space. 

5. Filter daylight. The harshness of direct light can be filtered with 
vegetation, curtains, louvers, or the like, and will help distribute 
light. 

6. Avoid direct beam daylight on critical visual tasks. Poor visibility 
and discomfort will result if excessive brightness differences 
occur in the vicinity of critical visual tasks. 

7. Understand that different building orientations will benefit from 
different daylighting strategies; for example light shelves which 
are effective on south-facades are often ineffective on the east or 
west elevations of buildings. 


