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Piezein Circuit will become a fulcrum for the San Francisco State
University campus as well as the surrounding neighborhood. It
sits as a hinge between a regional retail center, an underutilized
lake and public park, the campus core, high density housing, and
recreational facilities. We are proposing to use the pedestrian path as
an architectural armature, a generator for neighborhood spaces, and
a production platform for renewable energy — all from the idea of a
simple stroll.
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The sustainable components of the Piezein Circuit begin at the scale of
the individual user and living unit. Both passive and active sustainable
design features address all scales they are propogated along the
piezoelectric path from doorstep to streetscape, the building and
beyond.

2 BEDROOM CORNER UNIT

Micro-impluviums are used in key locations, such as the denser areas
of the building, to collect rainwater in shallow pools. As the water
evaporates and mixes with air in the atrium, it produces a natural
cooling effect for the adjacent units. This coupled with stack ventilation
for night flushing provides a thorough passive strategy for cooling the
thermal masses of living areas. As for an overall heat island mitigation
strategy, a layer of vegetation is applied to all roof areas where possible 4BEDROOM UNIT
to provide shade and evaporative cooling, reducing not only the roof

temperatures, but the temperature of the surrounding air.

To provide a large scale, practical form of renewable energy, grid-tied
solar photovoltaic (PV) panels are applied to roofs and facades in areas
with the most efficient orientation and full sun exposure. A photovoltaic
thermal hybrid system (PVT) is used on roofs in conjunction with this
to also provide for water heating, as this is much more efficient than a
pure PV design, and the cooling effect of water assists in generating

electricity at a much higher efficiency. PIEZO CIRCUIT THROUGH EUCALYPTUS GROVE

In a net zero building with such a high occupancy, it's difficult to dismiss i iv 4
the energy being continuously exerted by its residents. In multi- i
family complexes, there is a constant ebb and flow of human activity
throughout the common circulation and gathering spaces. In order
to harvest this energy produced, an organized series of circulation
conduits are situated throughout the building, guiding foot traffic into
calculated stretches. Clusters of piezoelectric floor tiles are placed in :
these paths to capture the wasted energy from the applied pressure . : wi _ - v 4 /n ik ! b iy

of the occupants’ footsteps, convert this kinetic energy into electricity, il e HEATISLAND MITIGATION _— . . B . = 3 fa Iz ; | T
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through the entire complex and acts as a significant generator of
building form, winding its way through all major spaces, spilling out
to major public and university thoroughfares, and providing some of
the best vistas the site can offer. This encourages more use, further
aiding in the piezoelectric energy harvesting efforts, while having the
added benefit of contributing to the increased overall health of the
occupants.
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EVOLVING THE SAN FRANSISCO TOWNHOUSE

STREET VIEW FROM WEST

PHOTOVOLTAIC PANELS weeveeeverererss
pv panels harvest solar energy to create elec-
tricity for use in the bui|ding the complex holds _,--‘""{r- R ——
a 2,090 KW photovoltaic system.
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natural ventilation reduces the strain on typical

HVAC systems ancJ a”ows For a more eco

friendly and economic way to cool the lauiHing.
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in an urban environment. LIGHTING INTERIOR SPACE COOLING FANS INTERIOR DHW ‘ RECEPTACLE . SPACE HEATING

the ancient roman typo|ogy of imp|uviums
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PIEZEIN CIRCUIT ARCHITECTURE AT ZERO
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