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overhead doors to fully open this side of the

room. This provides a connection to the lower

school courtyard and expands the use of space

into the outdoors. The high clerestory windows

are also operable to encourage airflow and 

provide a vent for rising heat.

RESULTS

The design team used daylighting models to

evaluate alternative building forms for the multi-

purpose building. A daylighting model can be

relatively simple. It should accurately depict the

size of openings in the skin and approximate the

reflectance of the finish materials proposed for

the building. When completed, the model is then

placed outdoors (or in a special chamber called

an artificial sky) for examination, oriented in the

same direction as the proposed building. Model-

ing for this building closely predicted the actual

lighting performance.

In the completed space there is ample natural

light, enough that electric lights are usually not

needed. The project promises energy savings

simply by actively turning off electric lights 

when daylight is available. Daylighting produced 

a space with high-quality lighting, just as

desired. The quality of light offers an excellent

argument for the consideration of daylighting

in a range of architectural projects.

“ The building is really 
appropriate for all kinds 
of activities. It really works!
It’s a very good design and
daylighting is an important
part of that.”

Ellen Monroe, Administrator

Modeling results (L) closely approximate daylighting effects in the actual building (R). Modeling helped the architects fine-tune the design and better assure a high-quality result.

RESOURCES

PG&E does not endorse particular products or services from any specific
manufacturer or service provider. High efficiency products and services
similar to those used in this project are available from multiple suppliers.
For informational purposes, PG&E notes that the following companies 
provided equipment or services to the project:

Architects:
Esherick Homsey Dodge & Davis
San Francisco, California
Contact: Scott Shell
www.ehdd.com — 415-285-9193

ADDITIONAL CONTACT INFORMATION

Pacific Energy Center, San Francisco, California 
www.pge.com/pec/daylight — 415-973-7206
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ROOF CLERESTORY

After considering several options, the

designers chose a sawtooth roof form 

to balance top and sidelight throughout 

the building. The north-facing clerestory 

provides diffused light to the interior. By

considering orientation during the design

process, extreme glare and heat gain 

conditions were avoided. 

The ceiling is painted white for maximum

reflection and distribution of daylight and

electric light.

LIGHTING CONTROLS

An automatic lighting control system was

not included in the project. Instead, people

must be relied upon to turn off the electric

lights when adequate daylight is available.

Due to the special use of the space, direct

occupant control of the lights is appropriate.

Here, a designer tests
a model on the PG&E
Pacific Energy Center
heliodon, an effective
tool for studying 
the effects of direct
sunlight on a building.

HID LIGHTING

The lighting system has been divided into

two circuits. One controls the 175-watt

metal halide lights in the center of the

room; another controls the 70-watt metal

halide lights at the sides. The location of

these fixtures can be seen in the section

drawing. Organizing the circuits in this 

way offers the option of using some, but 

not all, of the electric lights.

NATURAL VENTILATION

The school site is located on the San

Francisco Bay which provides an excellent

opportunity for natural ventilation. Depend-

ing on temperature and wind speed, the

building is designed to take advantage of

the frequent breezes in a variety of ways.

On the windward side there are nine large

double hung windows that can be fully

opened on calm days or just cracked when

windy. The leeward side has three glass

Confidence.
DAYLIGHT MODELING

Outdoor Modeling

A series of models were constructed to study several

clerestory designs for the school. The models were

tested under real sky conditions to determine the

character and quantity of daylight. Interior materials

were modeled for both color and reflectance.

Sun Shading

The models were tested on the PG&E Pacific Energy

Center heliodon, a sun-shading tool that helps 

to study the effects of direct sunlight on a building. 

As the model passes through the yearly seasons 

and time of day, a video tape records the view 

from several vantage points. It is an effective tool

for visualization and calculation of solar effects. 

The heliodon can be used for studies by contacting

Pacific Energy Center at 415-973-7206.

Artificial Sky

PG&E's Daylighting Initiative is renovating a testing

facility at UC Berkeley that will enable architects 

to test models under an "artificial sky." For more 

information, visit the Daylighting Initiative web site

at www.pge.com/pec/daylight.

Computer Simulation

A Desktop Radiance project by Lawrence Berkeley

National Laboratory and PG&E will bring powerful

Radiance lighting simulation capabilities into the

practical world of architectural CAD software. For

more information, visit www.pge.com/pec/daylight.

LIGHTING CONTROLS

NATURAL 
VENTILATION

HID LIGHTING

VERTICAL 
WINDOWS

175-watt 
metal halide

70-watt metal halide
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See It, Believe It, Build It—With 
Modeling assures better daylighting results. 

Doors that open fully expand the use of space to the 
outdoors and, along with clerestory windows, provide  

natural ventilation and high-quality light. 

PG&E’S 
DAYLIGHTING INITIATIVE  

PG&E’s Daylighting Initiative has two goals: to raise 

awareness of good daylighting practice within the 

design community and to improve the practice 

of daylighting design. This case study is one of a 

dozen case studies undertaken within the initiative. 

Together, they document a wide range of successful 

technical solutions demonstrated across a number 

of different commercial applications. 

The Daylighting Initiative includes projects that will 

make better design tools available to the daylighting 

design community. The Desktop Radiance project, 

a collaborative effort of Lawrence Berkeley National 

Laboratory and PG&E, is bringing the powerful 

Radiance lighting simulation capabilities into the 

practical world of architectural CAD software. The 

Daylighting Initiative also includes a series of work

shops and seminars at the Pacific Energy Center 

in San Francisco. For more information, visit the 

project’s web site at www.pge.com/pec/daylight. 

The multipurpose building at Marin Country 

Day School—a private K–8 school in Corte 

Madera, California—had low ceilings, small 

windows, and poor lighting. The school 

wanted a more open, inspiring space with 

ample daylight, but without glare or heat 

problems. In 1997, project architects 

developed a series of four design options 

with clerestories or skylights but, based 

on the drawings alone, were unable to 

agree which scheme was the best. 

They built a daylighting model to evaluate 

the four roof options. A sun-shading 

heliodon study, captured on video, proved 

convincing to the entire design committee. 

In addition, outdoor modeling was useful 

for analyzing interior lighting quality under 

real sky conditions. The design they chose 

clearly provided the best quality of light. 

The new 4,500 sq.ft. building includes a 

multipurpose room, a commercial kitchen, 

bathrooms, and accessory spaces. The 

building is used for a variety of functions 

including cooking and serving lunch to 

600 people a day, parent and community 

meetings, birthday parties, book fairs, 

and special events. 

ROOF 
CLERESTORY 

70-watt metal halide 

VERTICAL 

WINDOWS
 

DAYLIGHTING FEATURES 
MARIN COUNTRY DAY SCHOOL 

VERTICAL WINDOWS 

In combination with the clerestory, large 

vertical windows at the building perimeter 

allow for even distribution of light through

out the room. 

http://www.pge.com/pec/daylight
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The multipurpose building at Marin Country
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Madera, California—had low ceilings, small

windows, and poor lighting. The school

wanted a more open, inspiring space with

ample daylight, but without glare or heat

problems. In 1997, project architects

developed a series of four design options

with clerestories or skylights but, based 

on the drawings alone, were unable to

agree which scheme was the best.

They built a daylighting model to evaluate

the four roof options. A sun-shading

heliodon study, captured on video, proved

convincing to the entire design committee.

In addition, outdoor modeling was useful

for analyzing interior lighting quality under

real sky conditions. The design they chose

clearly provided the best quality of light.

The new 4,500 sq.ft. building includes a

multipurpose room, a commercial kitchen,

bathrooms, and accessory spaces. The

building is used for a variety of functions

including cooking and serving lunch to 

600 people a day, parent and community

meetings, birthday parties, book fairs, 

and special events.
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allow for even distribution of light through-

out the room. 
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outdoors and, along with clerestory windows, provide  
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awareness of good daylighting practice within the

design community and to improve the practice 

of daylighting design. This case study is one of a

dozen case studies undertaken within the initiative.

Together, they document a wide range of successful

technical solutions demonstrated across a number 

of different commercial applications.

The Daylighting Initiative includes projects that will

make better design tools available to the daylighting

design community. The Desktop Radiance project, 

a collaborative effort of Lawrence Berkeley National

Laboratory and PG&E, is bringing the powerful

Radiance lighting simulation capabilities into the

practical world of architectural CAD software. The

Daylighting Initiative also includes a series of work-

shops and seminars at the Pacific Energy Center 

in San Francisco. For more information, visit the 

project’s web site at www.pge.com/pec/daylight. 
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After considering several options, the 

designers chose a sawtooth roof form 

to balance top and sidelight throughout 

the building. The north-facing clerestory 

provides diffused light to the interior. By 

considering orientation during the design 

process, extreme glare and heat gain 

conditions were avoided. 

The ceiling is painted white for maximum 

reflection and distribution of daylight and 

electric light. 

LIGHTING CONTROLS 

An automatic lighting control system was 

not included in the project. Instead, people 

must be relied upon to turn off the electric 

lights when adequate daylight is available. 

Due to the special use of the space, direct 

occupant control of the lights is appropriate. 

Here, a designer tests 
a model on the PG&E 
Pacific Energy Center 
heliodon, an effective 
tool for studying 
the effects of direct 
sunlight on a building. 

HID LIGHTING 

The lighting system has been divided into 

two circuits. One controls the 175-watt 

metal halide lights in the center of the 

room; another controls the 70-watt metal 

halide lights at the sides. The location of 

these fixtures can be seen in the section 

drawing. Organizing the circuits in this 

way offers the option of using some, but 

not all, of the electric lights. 

NATURAL VENTILATION 

The school site is located on the San 

Francisco Bay which provides an excellent 

opportunity for natural ventilation. Depend

ing on temperature and wind speed, the 

building is designed to take advantage of 

the frequent breezes in a variety of ways. 

On the windward side there are nine large 

double hung windows that can be fully 

opened on calm days or just cracked when 

windy. The leeward side has three glass 

See It, Believe It, Build It—With Confidence. 
Modeling assures better daylighting results. 

DAYLIGHT MODELING 

Outdoor Modeling 

A series of models were constructed to study several 

clerestory designs for the school. The models were 

tested under real sky conditions to determine the 

character and quantity of daylight. Interior materials 

were modeled for both color and reflectance. 

Sun Shading 

The models were tested on the PG&E Pacific Energy 

Center heliodon, a sun-shading tool that helps 

to study the effects of direct sunlight on a building. 

As the model passes through the yearly seasons 

and time of day, a video tape records the view 

from several vantage points. It is an effective tool 

for visualization and calculation of solar effects. 

The heliodon can be used for studies by contacting 

Pacific Energy Center at 415-973-7206. 

Artificial Sky 

PG&E's Daylighting Initiative is renovating a testing 

facility at UC Berkeley that will enable architects 

to test models under an "artificial sky." For more 

information, visit the Daylighting Initiative web site 

at www.pge.com/pec/daylight. 

Computer Simulation 

A Desktop Radiance project by Lawrence Berkeley 

National Laboratory and PG&E will bring powerful 

Radiance lighting simulation capabilities into the 

practical world of architectural CAD software. For 

more information, visit www.pge.com/pec/daylight. 

http://www.pge.com/pec/daylight.
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Modeling results (L) closely approximate daylighting effects in the actual building (R). Modeling helped the architects fine-tune the design and better assure a high-quality result. 

overhead doors to fully open this side of the 

room. This provides a connection to the lower 

school courtyard and expands the use of space 

into the outdoors. The high clerestory windows 

are also operable to encourage airflow and 

provide a vent for rising heat. 

RESULTS 

The design team used daylighting models to 

evaluate alternative building forms for the multi

purpose building. A daylighting model can be 

relatively simple. It should accurately depict the 

size of openings in the skin and approximate the 

reflectance of the finish materials proposed for 

the building. When completed, the model is then 

placed outdoors (or in a special chamber called 

an artificial sky) for examination, oriented in the 

same direction as the proposed building. Model

ing for this building closely predicted the actual 

lighting performance. 

In the completed space there is ample natural 

light, enough that electric lights are usually not 

needed. The project promises energy savings 

simply by actively turning off electric lights 
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when daylight is available. Daylighting produced 

a space with high-quality lighting, just as 

desired. The quality of light offers an excellent 

argument for the consideration of daylighting 

in a range of architectural projects. 

“ The building is really 
appropriate for all kinds 
of activities. It really works! 
It’s a very good design and 
daylighting is an important 
part of that.” 

Ellen Monroe, Administrator 
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