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Buckley"s showroom, nght and
centre night, uses heavy
insulation to store heat and Erge
shutterad areas of giass to
controf light: the demonstrabon
houses in Canberra, far nght.
maamise efficient use of water
as well &s energy

RIC BUIT

UVILDINGS from
around the world
designed Lo recduce
ENergy consuing-
tion were the sub-
ject of a recent
German exhibition. The Eco-
logieal Challenge: Architec-
ture and Urban Design.

What this exhibition showed is
that there are enough ideas and
richmologieal  mmstraments  avadl-
ahte;, bt (har the solutlons Lo
eooloelial prablomn roopaire aliil-
cal ehange,

We could mount a similar exhib-
ftion  here. showing Australian
energy-eflicient bulldings and it
wolld be stunning.

There are plonty of one-off hutki
mps where archiltecls have incor
prorited  energy-saving principles
which have been in the text books
[ Many Years now,

Architects have the ability to
reduce by hall the enerpy con
sumption of bulldings  over a
20 wear lle evele, and this can be
achieved witl: ondy a small Increase
f1n the fnitinl capital cost. Why
aren’t architects belng encouraged.
o pven obliged. todo iL?

To prove Lthe polnt, here are brief
clesceriptions of four bulldings span-
fing the country (rom cast 1o west,
They encompnss holth commencial
and residential and showcase the
level of thodght and innovation
being brought 1o the energy qQues-
tion by architects. engineers and
ather highly skilled experts.

Two hulldings in NSW are goodd
examples of applied technology i
the past 15 years, In 1983, Buckley's
showroom in Arlarmon, Sydney,
was designed by Gareth Cole &
Associates Lo be comfortably warm
in winter and cool In summer
without requiring airconditioning
equipment. This was achieved by
applving solar technology in o sig
nitieant way for the first time Ina
commercial building (o Australia,

The technology was applied to a
large section of the roof Lo allow
winter sunlight (o penetrate deep
into the showroom both for heating
and llghting purposes.. A& newly
developed sensor  control  was
included to operate a shulter sys-
tem whilch shaded this huge glass
FOOIm AN SUrmmer,

All external walls s well as the
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Green Machin

Animal spirits The amenities section of Perth 2o0°s operations buliding has no conventional air-conditioning, [ts temperature is managed by active night cooling in summer.

o0l were heavily insulated, and
brick amd concrete  were  used
extensively inslkde (o maximise the
heat absorption and heal storape
capacities of the building. The alm
wis Lo develop o building which
would maintain  stable Internal
temperatures vear round and some
passhve svstems, such as a solar
waler heater [eeding hol water in
winber indo copper pipes embedded
in the concrete floor were also
irveluclec.

Since it complelion 15 vears apo,
the inside of the showrgom has
maintained a temperatare within
the range of 20-220C summer and
winter, and reduced energy use Lo a
minhmun

The Science Precinel develop-
ment ol [he University of NSW
cleslpned by Mitchell Gilurgola
Thorpe s neaving: compled ion,

Project architect Richard
Fraoncis«Jones claims  that his
building complex will be among Lhe
most advanced examples of a new

tlesipn approach i Australia,
whichh embraces reduced energy
LIS,

The buikiing envelope sets the
scene — b i3 long and relatively
narrow, the long sides face north
anc south respectively, enabling
maxitmpm use and manipulation of
sunlighl to heol and light the
building.

Alr conclitioning will be limited Lo
the computer rooms, The offlces,
classroonts, sludios and lecture
Lheatres will be served by a passive
syiltem of cooling, heating, ventl
fation and lighting developed in
close association with engineers
Dve Arup,

Air is drawn into the building
through low-level vents and pro-
pelled through central air-shalts
connected to thermal flues. By
locating these (ues on the north
face of ihe bullding, the natural
Reating from the suln assists in
drawing conl air f(rom  low-level
vents.

Automatic dampers within e
air shalts control the air {low, so
Lthat when summer passes, air [Mow
is reduced and the sunshacles
acljusted for passive heating (rom
winter sunlight, The north [acade

has very deep-sel windows Lo pro-
vide sun-zhading, and two linear
windows are provided on each
{toor; one low-level window pro-
vides views and ventilation and Lthe
upper level window has an inte
grated light shelf Lo reflect natural
daylight deep into the room,

The use of natural davlighting
has  been further  developed
Lhrough clerestories and internal
vold openings. Durnng  davight
Irours almost no artificigd leghiing
wWill be necessary.

In Western Australia. architects
Baverstock and Aszociates
designed the Perth Zoo Operations
Building to demonstraie a mark-
edly improved building energy per
formance,

Passlve solar design principles
were incorporated Into the design,
supporied by carefully planned
electrical and mechanical systems,

The amenities sectlon has no
conventional air-conditioning plant
and its lemperature is manage
through active nighlt cooling in
SUMMmer,

The office building is occupied

for longer hours and s air-
conditloning consists of active
night copling, an indirect evaporat-
ive cooling system and a direct
expansion cooling svstem,

This hybrid deslegn, developed In
association with Healey Engineer-
ing, aliows the direct-expansion air-
conditioner Lo be one-third of that
Lypieally specifled for a bullding of
this size. IL is required ondy on
humid days with maximum cooling
requirements,

In addition (o the passive solar
features, heating to Lhe office badlol-
ing is supplied by active solar air-
heaters on the roof. Backup for
these s supplied from the direct
expansion  alrconditioning unit
operating in reverse.

The resull is that Perth Zoo has a
bullding reflecting its commiltment
Lo ecological programs and one thatb
recduces energy by 70 per cent.

The ACTEW Corporalion has
ledd the way with commissioning
designs for  resource-efficient
houses in the ACT. It has been
compulsory since July 19985 for all
rnew houses in the ACT to achieve

four-star efficlency i the energy
ratlng scheme,

Tony Trobe Archilecture pro-
duced three different  house
designis (ocusing on both energy
and water efflciency, The houses
arevery different and target differ-
enl market seclors, ranging from
the averape family (hrough to the
first home-buyer and the rental
marker.

They were desipned and built Lo
educate builders and owners aboul
how Lo make the most of available
resources and o show [he way for
future development in Canberra.

All of the houses are equipped
with monitors which will feed data
on energy performance back Lo
ACTEW [lor use by the buailding
industry. .

Two ol the houses have been
purposely alipned away from Lhe
most desirable sun access Lo show
what can be done in less-than-ideal
situations, The focus in Canberra is
olten on meeting winter oeeds, but
Lhie houses have been designed Lo
provide a  comfortable  hiving
crvironment all vear rouncl,

ANl have northerly-facing win-
cows; wall and ceiling insulation;
concrele slab floors; metal deck
roofs (Lhey allow less air movernent
in the roof cavity than tiles. which
Improves Insulation value); heat-
absorbing ceramic  floor tiles:
double-glazed insulated windows;
wealher seals on external doors,

On the smaller, difficult zites,
windows have been desipned in a
#ipzap to improve the orientation to
norihern sun, and one bedroom
has been fitted with a trombe wall,
which is a low brick wall placed
behind & north-facing window,
painted black on the window side.
This wall acts as a ¢onvection
heater for carpeted rooms where
Lhe floor 1s not storing heat.

Initiated and driven by ACTEW
Corporation, this is an oulstanding
example of leadership on the road
to recducing energy usage. hut it
like the other projects, are occur
ring in a disparate way.

The Government's reécenl Bud
peb decision to abolish the Energy
Research and Development Cor
poratien and o reduce funding for
the WNational Energy  Efflciency
Program is not well timed.

The Institule’s  Eovironment
Desleey Guide wos able Lo be
launched through [unding and

support provided by ERDC.

The Environment Design Guide
has been invaluable in broadening
architects understanding  and
application of the atest techno-
lpEies in energy reduction in butld-
ings. along with up-to-date infor
mation and research findingson a
range of  envinonmeptal  issoes
spplicable Lo architecture,

Australia’s high dependence on
fossil fuels to penerate electricity
makes L the main source of green-
house pas emissions — about 40 per
cenl o these emissions are causecd
by energy used in buildings.

John Howard could improve the
perception of Australia’s conir:
bution to the reduction of green-
house gas emissions by reviewing
the dishandment of ERDC,

What is needed al the moment is
strong leadership o bring together
Lthe highly creative efforts of archi-
teclts: engineers and others in the
building and development {ndus-
Lry.

Withoult clearer policies, anc
probably legislation, there can be
no concerted effort towards reduc:
INE energy consumnpuoen — Aust
ralian energy consumplion equals
precnhouse gas emissions.,

Beducing greenhouse gas emis-
sions 15 a tantallsingly close possi-
billLy,

Architects, engineers and other
experts are well placed to turn
proven theories into reality, What
I5 missing 15 the political edpe.

Hig Butt iz president of the Royval
Auscralian Inscftute of Architects.

From nesd weed, Austraia®s best-regarded
writer on architecture, Peter Ward, will
appear on this page.




