
It really does just fall from the sky—Energy in abundance,
surrounding California buildings nearly every day of the year 
in the form of sunshine. By designing solar energy technologies
and design elements into your project, you can harness that
natural glow and make it provide lighting (see EDR E-News Issue
1 for a discussion on daylighting), ventilation, space heating,
and hot water.

These energy - h a rnessing tech n o l ogies and techniques are n ’t
ex p e rimental any more—major commercial buildings across 
the country are p ro fitting from energy savings and other benefi t s
of prove n , l a rge-scale solar energy systems. In this issue, EDR E-
N ew s b rings you the latest news on these systems from U. S.
D ep a rtment of Energy (DOE) and its Energy Effi c i e n cy and
R e n ewable Energy Netwo rk. And at the left, we ’ve incl u d e d
contacts at some actual Califo rnia buildings enjoying solar
e n e rgy savings and benefits so you can connect with them 
to learn about their ex p e riences so fa r.

A c c o rding to EREN, the whole building design ap p ro a ch to using
solar energy begins with energy efficient designs and appliances
in the building and then optimally applies solar energy to provide
heat. Designers can employ solar energy in a number of ways in
commercial buildings: Passive solar design can cost effectively
provide natural ventilation and space heating and solar thermal
systems can provide energy for heating water for domestic use 
or for low-temperature industrial processes. 

Solar Energy for Commercial
Buildings Goes Mainstream
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See Solar Energy at Work 
in These Projects

As part of its Commercial High Performance
Buildings Project, the Department of Energy’s
building inventory for demonstration and 
outreach includes the following California
buildings that include solar energy technology.
Note that these buildings use a whole building
approach to energy and resource efficiency.

Donald Bren School of Environmental 
Science & Management, University of
California, Santa Barbara
Low-rise office, laboratory, and conference
building (2001 completion). Includes passive
solar heating/cooling, daylighting, operable
windows, allowing natural ventilation, energy
efficient lighting with occupant and photo
sensor controls, variable volume laboratory
ventilation, multi-building virtual chilled 
water loop, toilets using reclaimed water,
construction waste management, native
landscaping, reclaimed water irrigation,
and permeable grass paving.
Contact: Zimmer, Gunsul, Frasca Partnership,
503-224-3860 

Newport Coast Elementary School,
Newport Beach
Single story school (Fall of 2000 completion).
Projected energy reduction: 43% below Title
24. Includes solar thermal domestic hot water
system, daylighting, increased wall and roof
insulation, direct/indirect high-efficiency
fluorescent lighting with stepped switching 
and occupancy sensors, efficient heat pumps,
and fan-assisted natural ventilation.
Contact: John Dale, Perkins + Will,
626-683-9455

Environmental Technology Center Sonoma
State University, Rohnert Park
Low-rise education, research, and office 
building (Fall of 2000 completion). Includes
passive solar heating/cooling, thermal 
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Computer tools such as computational fluid dynamics help designers in making
more effective decisions when using passive solar design.



Natural Ventilation
By incorporating natural ventilation principles, a building 
design can replace overheated indoor air to provide a
comfortable indoor climate with little or no energy consumption.
Naturally ventilated buildings depend upon pressure or
temperature differences across building apertures to move air.
Wind can blow air through openings in the wall on the windward
side of the building and pull air out of openings on the leeward
side and the roof. Temperature differences between warm air
inside and cool air outside can cause the air in the room to rise
and exit at higher levels, and enter via lower openings in the wall
(the chimney effect). Building orientation, form, plan, and user
actions also alter airflow paths.

Passive  Solar Heating
It’s best to incorporate passive solar heating into a building
during the initial design. The whole building design approach
evaluates passive solar heating in the context of building
envelope design (particularly for windows), daylighting, and
heating and cooling systems. Window design, and glazing
choices in particular, are important factors for determining 
the effectiveness of passive solar heating.

Thermal mass (such as tiles, masonry, or even water-filled 
walls) provides a means of storing the solar energy that enters
through the windows. Built into the floors and walls near the
south-facing windows, thermal mass will absorb solar energy
during the day and keep the building from overheating, releasing
the heat later in the day.

Solar Thermal
Solar thermal systems use the heat of the sun to provide a 
facility with hot water for domestic uses (such as showers or
kitchen use), for low-temperature industrial processes, or even
for heating swimming pools. The basic concept is that the energy
from the sun is used to heat a liquid, either water directly, or
another liquid such as a nontoxic antifreeze that is then used to
indirectly heat the water. The heated water can either be used
directly, stored for later use, or used to preheat other water. (See
http://www.eren.doe.gov/rspec/Solar.htm.)

Components of a solar thermal system can include collectors
to collect and transform the heat of the sun, an insulated storage
system to store the heated water, heat exchangers, and pipes to
transport heated liquid.
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mass, "smart building" control technologies,
environmentally-sensitive materials,
reused/sustainably harvested wood, natural
ventilation, heavily insulated building
envelope, advanced window systems,
daylighting controls, photovoltaics, digital
communication systems, and water-efficient
landscaping.
Contact: Sonoma State University,
707-664-2306

Staples Warehouse, Rialto
500,000 sq. ft fully automated, regional 
warehouse and distribution center. Expected
to reduce energy usage by 55 percent from 
Title 24. Includes night time venting in 
conjunction with thermal mass, optimized 
daylighting according to light level  require-
ments, occupancy sensors, photosensors,
and efficient fluorescent lighting.
Contact: Deborah Weintraub, AIA, Southern
California Edison, 626-633-7191 

Van Atta Office, Santa Barbara
Residential scale office building on urban
infill site. Average energy consumption 
is 30 percent lower than Title 24. Includes
thermal mass, passive design elements 
to optimize daylighting and natural 
ventilation, enhanced stack ventilation,
high-efficiency heat pumps with two
speed compressors, air filtration, indirect 
fluorescent lighting with zoned controls in
relationship to daylighting elements, and 
a palette of resource-efficient materials. 
Contact: Susan Van Atta, Van Atta Associates,
805-770-7444

Bateson Building, Sacramento
Mid-rise office building. 70 percent of the
building's heating and cooling needs are met
without fossil fuel use; one of the first office
buildings to use a combination of passive
solar storage, night air cooling, adjustable
shading, and efficient lighting.
Contact: Van der Ryn Architects,
415-332-5806 



There are two basic types of collectors used to heat the water 
or other liquid: flat-plate collectors and parabolic-trough
collectors. Flat-plate collectors are large, flat boxes with glass
covers and dark-colored metal plates or tubes inside that absorb
heat. They are used primarily for low-temperature applications,
such as showers or heating pools. They may be roof-mounted,
either as integral to the design or retrofitted to it, or they may be
mounted on the ground near the building that will be using the
heated water. Either way, flat-plate solar collectors should be
mounted in a fixed position, facing south; and for most efficient
year-round operation, they should be tilted at an angle from the
vertical that is approximately equal to the latitude of the site.

Parabolic-trough collectors use long, parabolic-shaped mirrors
that track the sun and concentrate it onto a tube running along
the center of the trough. The tube generally contains a liquid
other than water that is transported via pipes to a central location
where it is run through a heat exchanger to heat the water, and
then is circulated back to the trough for reheating. Water heated
this way can often reach temperatures greater than 200ºC and
can be used for low-temperature industrial applications as well 
as domestic applications. 

In terms of economics, parabolic-trough systems are best suited
for large applications. And because they concentrate the sun,
they cannot use diffused light, so EREN recommends that they
not be used for areas that have a lot of overcast days. 

EREN says that designers should fo l l ow some simple rules 
of thumb when planning, s i z i n g, and installing a solar thermal 
system (fl at - p l ate or parabolic trough). These include determ i n-
ing the insolation values at the site, the load ch a ra c t e ri s t i c s ,
the storage re q u i re m e n t s , and the solar thermal system 
ch a ra c t e ristics. 

The up-front installation costs of solar thermal systems, espe-
cially parabolic systems, can be relatively expensive. However,
the initial investment can be quickly recovered because the sys-
tems use no fuel and require little maintenance.

For more information, see
http://www.eren.doe.gov/femp/greenfed/3.0/3_7_2_solar_water_
heating.htm.


