Above: ity of Boyswaler adminisiration
Centre

Right: Perth Zeo's adminisiration
builging, Passive solar design principles,
a roof-mounted solar air collector, night
cooling and indirect evaporative cooling
all contnbule to reduced energy
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Betow: Two detailed views of the oo
iuniiding, First, looking up to the glared
mternal atrium rool, showing solar
contral blades and second, the solar
pergoka, making the most of winter
surtlght while keeping summer sun af
bay:.
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What's the difference between two similar sized office
blocks, both winners of Royal Australian Institute of
Architects Awards and having comparable
administrative functions?

A COMPARATIVE study of energy use in the City of Bayswater administration contre
and the Perth Zoo administration boilding showed that the zo0 Dbuilding was
B mnare enerpey efficient.

“We already knew ina general way that the zoo building was enerpy
efficient.” explained University of Western Australin researchors

katia Defendi and Wendy Lindon, ‘
“After all, i was desipned 1o be solac-efficient and had won
a WA Enerpy Eliciency Award in 1996, But we wanted ‘

pectrate micasurements of the degree of CIeTEy

elficiency and potentinl cost savings. cspoc |.|ih in
comparison swith o similor lmlldluu.l il
traclitiersal desipn,

T'ms sont of information is avatlable for
houses but not so readily available for
commercinl buildings, We particularly
weanfed to know how the stall ratod
Bosth buildings in terms of comfon

in the workplace,”

Ms Lindon explained that the
o0 stall s work requined
them 1o enter and leave

their building froquently,

"Conscqguently, the zon
huilding was designed
to function between
1970 and 26°C sothar
stafl werne subject 1o
simaller iemperaiure
swings belween
internal and
external

lemperatures an o
eRlEring or

leaving the W
building.” she .
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In comparison. the contral buailding
was designed o operste bepween 2000
anid 247"

B resnilts showed thar both buildings
achieved similar comfort levels.

T bep edifference is that the z2oo0
building consumaed 809 less enorgy
tham the control building in doing so,”
soicd NS Diefencli,

A proportion of the ¢nergy saved was
(I”I'l‘ll||"|1"'|."-iL!I:'r'|l.'|l'||!ll.'|'.|1|I|r1_' e
allemsieed Bag ilnae e Purilding but mast of
it was acheved by inpovative design
s bax s pagel

Fhe rescarchiers measured the
performance of bath builldings over 12
months when canside air tempermatires
ranged from 0.9°C o 41470 Across this
emperature smge, at least iwice as
many Zoo stall reported feeling more in
confrol of the beat, noise and light levels
iod their offices as stall in the control
huilding.

Uhee Big acdvantage gained through the
energy elficient design of the 200
Banilding was than the zoming of olfices
created o quictern, more pleasant
workplace,” said Ms Defendi.

OF course, nosystem is perfect. There
wore small operational ghitches with the
gircomnditioning svstems in both
Buildings during sumimer.

“The perceived comiornt levels in both
buildings drapped considerably in
summer because of these problems,”
said Ms Lindon, " they were casily
(e and we expect comiort levels 1o
rise accordingly”

Like conventional designs, the enengy-
ethicient system reguires gl
antenance and & swill response (o
reports of aulis 1o operate well
Howdever nccupants do need training to
utiderstand when to open windows and
blinds, according to the TIWA
rescarchers.

“Training the mamtenance peaople
might be a pood thing ton,” added Ms
Defends.

“We only Toumd our very late inthe
sturcdy thad, Trom tione ter timae, (e air
conditioning svstem was Deing
manually switched off ar the mains. 5o
the oo building may be even more
energy efficient than our lgures show.”

To see a copy of the report, please contact
The Office of Energy on phone (08) 9321
1477, or Baverstock, Murphy & Associates

on phone (08) 9474 2770.

The roof-mbunfied solan i tollector.
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( How did they do that? )
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Baverstock, Murphy & Associates, designer of the Perth Zoo building.
has refined its innovative, energy-efficient bullding designs over 20
VEArs.

“Our strategy is threefold,” explained Garry Baverstock, the firm's senior
pariner. “The Perth Zoo building was designed using a blend of passive
solar principles, backed up with minimal electrical and mechanical
sysiems.”

Passive solar design principles aim to optimise temperature and
caomfort levels through correct solar orientation and the use ol building
materials with a high thermal mass.

North-facing windows capture the abundant and free energy of the sun
during the colder months. This heat is stored in the thermal mass
during the day and released when the sun has set, providing baseline
heating in winter.

Added to this is a rool=mounted solar alr collector that heats air in
much the same way as the common solar water heater heats water.
Fans direct this warmed air through the bullding. On only the coldest
days is it necessary to boost temperatures by using the heating cyele of
a reverse-cyele air conditioner.

COn summer nights, the night cooling mode 15 activated. Heat
accumulated in the thermal mass during the day is ventilated through
exhaust fans and the building cools down to within one or two degrees
of the outside temperatre,

“That way we get 12 hours ahead of the weather,” explained Mr
Baverstock.

The mext stép is indirect evaporative air conditioning, which supplies
interiors with dry. cool air. This is an improvement on the humidity
associated with standard evaporative cooling,

Finally, the cooling cycle of a conventional refrigerative reverse-cycle air
conditioner is used to maintain comfort during the worst heatwaves.
The results speak for themselves: the zoo building achicved a 50%
saving in lighting bills and a 75% saving in air conditioning costs.

Morth focing windows
with eaves

2 ENERGCY MATTERS No 9, Dec 1998



