green Architecture as Teacher:
The wolken center

A nonprofit group teams with a

sustainable architecture firm to
create a beautiful, low-impact
building that uses over

70 percent less energy

to operate than a

comparable office building.

by Polly Cooper and Ken Haggard
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The architects designed the Wolken Center so
that all of the interior spaces can operate on day-
light alone during the day.

Richard Paradowski

The Wolken Center features three south-facing dormers—one on each pavilionwhich brin natural
light deep into the building, add more south glazing and aid in night ventilation during the summer.
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idden Villa, a

nonprofit foun-

dation located at

the edge of Los
Altos, California, in the heart
of Silicon Valley, is situated
on 1600 acres that are now
part of the Mid-Peninsula
Open Space District. Hidden
Villa operates many public
programs for the area’s chil-
dren, including a year-round
environmental education pro-
gram for schools, churches
and other organizations, a
very popular summer camp
program, a youth hostel, a
small farm with a very inten-
sive organic gardening pro-
gram and a variety of social
diversity programs.

Hidden Villa developed the
Wolken Education Center to
serve three main purposes
relating to organization’s mis-
sion. First, the staff for the
Environmental Education
Program MVELEP) and Camp
program had long since out-
grown their old facilities and
needed new offices specifical-
ly designed for their unique
activities. In addition, Hidden
Villa’s expanded educational
efforts required new public
facilities, including a confer-
ence room, library and restroom
facilities. And third, the program-
ming committee of Hidden Villa
wanted the new facility to provide a
living example of sustainable archi-
tecture and wanted the building’s
sustainability features to be an
essential part of the educational pro-
gram.

Sustainable Architecture
Demonstration

The ability of both visitors and
users to recognize and understand
what the sustainable design fea-
tures are and how they operate was
a critical part of the building’s func-
tion. In response to the need for
educational materials, we produced
twenty display boards designed to
be an integral part of the confer-
ence room. These boards illustrat-
ed various aspects of the building,
including sustainability, setting,
passive solar heating, passive cool-
ing, daylighting, electricity gener-
ation, materials, equipment, water
reuse and aesthetics.
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e public wing of the Wolken Center features a mural showing
Hidden Villa’s watershed and its relationship to San Francisco Bay.

SUSTAINABILITY

-

THE WORLD IS BIG-----=---- BUT SO ARE WE.
WE AFFECT THE WORLD.
LET'S AFFECT THE WORLD IN A GOOD WAY!

Children’s board on sustainability

We designed two educa-
tion boards on each topic—
one for young children,
which was very brief and
conceptual (see drawing this
page), and one for older chil-
dren and adults, which was
more specific, using num-
bers to quantify results. For
example, in addition to defin-
ing sustainability, the young
adult sustainability board
gives a “bottom line” sum-
mary of the results of sus-
tainable design in terms of
the amounts of CO., NO. and
NO, pollution avoided by
applying these principles to
the design of the Wolken
Center. These figures were
developed . using both
Energy 10 and Calpas 3 pro-
grams as part of the thermal
optimization studies of the
building’s design.

Thinking it Through

The sustainable huildiag
committee at Hidden Villa
had very carefully developed
an in-depth program for the
building. Because of this, it
was relatively easy to con-
dense this information down
to a diagram of the program,
which became the basis for
the design.

In developing the program,
we had to resolve a potential con-
flict between the public area and
the office space. This resulted
in a plan that grouped the offices
around a court with the public
area of the building jutting to the
east, which is the direction the
public arrives from. The east
wall of this wing features a mural
showing Hidden Villa’s water-
shed and its relationship to San
Francisco Bay (see photo this
page).

The resulting plan allowed
for three pavilions hooked
together at the corners, permit-
ting each to have a large area of
south-facing wall for direct solar
gain. Each pavilion also features
a south-facing dormer. These
dormers are important, because
they bring natural light beyond
the 12-foot (3.7-m) reach of effec-
tive daylighting from the win-
dows. In addition, they add more
south glazing and aid in night
ventilation during the summer.
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This building is an extension of our pre-
vious work in Central California, and com-
bines direct gain/distributed mass, direct
gain/concentrated mass, natural lighting
via roof dormers and straw bale construc-
tion. The distributed mass consists of the

One of the educational programs at the Wolken Center is an intensive organic garden.

internal stucco on the straw bales, the
exposed concrete slab of the floor, the dou-
ble 5/8&inch (4 cm) drywall ceilings and
some 2-inch (4 cm) interior stucco walls. A
large amount of distributed mass allows us
to get very effective night vent cooling,

even in the office

wings, which have
high internal loads.
Concentrated mass
consists of seven 9-
inch (13-cm) thick
water tanks located
behind windows on
selected south facing
walls.

Two Attitudes toward building

Load Reduction

Natural lighting was a crit-
ical design concern for rea-
sons of health, productivity,
energy conservation and aes-
thetics. We designed all the
interior spaces to operate on
daylight alone during the
day. The three-pavilion plan
allows good access to exteri-
or light and views at the
edges, supplemented by roof
dormers located in the center
of each wing.

The structure of the roof
is an arrangement of prefab-
ricated trusses at 2-foot (0.6-
m) intervals constructed of
certified sustainably harvest-
ed lumber. Continuing these
trusses though the dormer
helped the system maintain
its economic advantages and
provided a series of finned
lighted openings in the cen-
ter of the main offices, library
and work and conference
rooms. The result is a large
reflective area that distributes natural light
without glare, and provides more distrib-
uted mass to help with night vent cooling in
the summer.

The roof of the southernmost wing of
the building is covered with 45 AstroPower
photovoltaic panels (5400 peak watts) con-
nected to the local utility by an intertie
system. The array is sized so that on a
yearly basis, the Wolken Center produces
as much electricity as it will use. This
allows the utility to act as a battery, rather
than a regulated monopoly, in regard to
this building.

We made every effort to minimize elec-
trical loads. The refrigerator is a SunFrost,
solar water heaters supply hot water for
washing, efficient propane appli-
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substantial rate hikes. Using sus-
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tainable energy strategies reduces the orga-
nization’s vulnerability to energy price
volatility and supply disruptions.

Beautiful and Sustainable

We also wanted the building to be aes-
thetically pleasing. We put a lot of effort into
creating a building with a harmonious rela-
tionship to the surrounding natural forms. It
was also important that both visitors and
staff felt welcomed and comfortable.

The Wolken Center is a working dis-
play of sustainable materials. Examples
include straw bale walls, premanufactured
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m mostly recycled steel.

trusses built with certified sus-
tainably harvested lumber, an
earthen plaster wall in the con-
ference room, recycled wood for
trim and cabinets, sunflower
seed hulls in soy glue for coun-
tertops, tile with recycled con-
tent, library book shelves from
bamboo and sustainably grown
wood, and a metal roof from
mostly recycled steel. The sus-
tainable materials, human scale,
natural lighting and pleasing
natural forms combine to make

The roof of the southernmost wing of the building supports a photovoltaic system that produces as much electrici-
ty on an annual basis as the Wolken Center uses.
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a building that works on every
level.

It was a real joy to work
with a client so committed to
sustainability. Only a few short
years ago, many architects felt
that they had to hide the fact
that a building was passively
heated and cooled or con-
sciously designed to reduce its
environmental impact. Today,
itis clear that sustainability has
not only broadened our archi-
tectural vocabularies and clar-
ified our goals, but it has also
shown us that there are really
only two attitudes toward build-
ing (see drawing, page 30).
Once we place a design in the
context of sustainability and
ask the question, we all know
in our hearts which is better.
This is a good time to be.a
green architect. &

Polly Cooper and Ken Haggard are
principals with the San Luis
Sustainability Group, 16550 Oracle
Oak Way, Santa Margarita,
California 93453, email: slosg@
slonet.org.

Continuing the prefabricated roof trusses through the dormer
helps the system maintain its economic advantages and provides
a series of finned lighted openings that distribute natural light
without glare.
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