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Austrelian

During 1974 some 2nd- and 3rd-year
architecture students at the University
of Sydney built an experimental
autonomous house - a house self-
sufficient for all of its enerry require-
ments, supplying all its own heating
and cooling, generating its own elec'
tricity supply, collecting and heating
its own water, producing its own
food supply and recycling all its
wastes. In this article we look at how
the project was conceived, designed
and built, and at the workings of the
technology used.

The project was initiated by a senior
lecturer at the School of Architecture,
Colin James, and adopted with
enthusiasm by his students. There
had been precedents - early farm-
houses in Australia were almost totally
self-sufficient - but the art of self-
sufficiency died with the advent of
cheap power authorities and cheap
transport. This autonomous house
was to be the first in Australia to give
its owners a standard of living
comparable to present hdusing, while
still being self-suffi cient.

Motivations
The original starting-point was the
awareness of the damage being
caused by conventional techniques of
centralised power generation and the
need to develop decentralised, more
ecologically responsible energy
systems, relying qn the sun, the wind
and recycling.

The students were concerned at
being at the mercy of the giiant power
monopolies, which are responsible
for some of the most destructive
environmental changes in Australia
and use their position to arbitrarily
increase costs and guarantee future
energy squeezes. They opted instead
for low-impact technology in the
design of the house, which would
give them financial and environmental
independence and, more importantly,
complete control over their own life-
style and welfare.

With these ideas as a basis, a
group of students researched the
alternatives (mostly gathering infor-
mation from the USA and UK)
during the first term of 19?4. (Five
of these students now live in the
house.)

Design procesb
At the beginning of the second term,
16 students continued with the
programme to design and build the
house. A number of problems had
become apparent from the research
and had to be resolved in the design.
Firstly, becoming self-suffi cient was
not as simple as plugging alternative
energy devices into an existing house
design. Secondly, the students had to
alter their own extremely wasteful
energy habits nurtured on years of
cheap fossil fuels.

The overall design was kept

essentially simple: a rectangular plan,
with the long side facing north; an
open communal area; and kitchen
and shower/ablution facitties to the
west. Private areas were to be divided
off the main communal area or added
as lofts into the roof truss system as
desired. Covered verandahs to the
east and west, and a gleenhouse alonp
the north wall, double the house's
overall area to 96m2

The succession of students who
have worked on, or l ived in, the
house have all tried their ideas on it;
this constant metamorphosis, and the
concept of frugality, give the house
an air of impermanence, although
closer inspection reveals features of
real permanence - particularly the
components that make up the energy
systems (1) .

Energy technolory
None of those working on the projecl
were technologists, amateur or
professional, and they did not really
come up with any startling new
devices. They worked instead on the
principle that 'sensible design is the
best way to avoid misuse of energy,'
as Colin James puts it; 'Good siting,
good insulation, sensible construction
the proper use of colour and the
proper use of windows and other
openings'are vital for energy
conseryation.

Trombe wall
For the heating and cooling of the
house the Trombe wall effect (see
'Solar home in New Jercey' ,AD IL|T 6
pp653-6) was chosen for its simplicity
and to enable the designers to test
the use of water-filled beer bottles as
a heat storage medium. (The dark
glass of the bottles absorbs the sun's
heat and the liquid contents help
retain it.) The design called also for
the maximum use of natural venti-.
lation, with a large number of doors
and windows that can be opened to
channel cooling breezes or sealed to
prevent heat loss.

By enlarging the thin glazed space
on the outside of a Trombe wall to a
greenhouse, also heated by the
bottles, the students could grow
some of their own vegetables. A
further advantage is that the greenery
in the greenhouse provides fresher air
tor the rest of the house, the
vegetation acting as a natural air
freshener (2).

Cooling the house
On hot days, glass panels are taken
from the roof of the greenhouse and
shields removed from a few small
openings in the base of the beer-bottle
wall. The heat radiated by the wall
causes the air in the greenhouse to
rise, drawing air through the holes in
the bottom of the wall and creating
cooling draughts in the interior of
the house on the other side (3): this
improves cross-ventilation from cool

2. The greenhouse is an extension to tlte Trombe waII.

The main interior space is heated and cooled by the Trombe wall.
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