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An energy-
saving air 
cooler 

In m o d e r n t e l ephone 
e x c h a n g e s , the e l ec t ron ic 
equ ipmen t is s o m e t i m e s 
even m o r e sensi t ive than the 
e m p l o y e e s to Austral ia 's 
s u m m e r heat. T e l e c o m ' s 
e x c h a n g e at Balranald, in the 
hot dry south-west o f N e w 
S o u t h Wales , has g iven 
p r o b l e m s in the past w i th 
trunk l ines d ropp ing ou t 
dur ing conversa t ions . A n e w 
type o f a i r -condi t ion ing 
system was installed there 
last year to prevent 
over-heat ing. 

A similar system was 
instal led at the Caul f ie ld 
e x c h a n g e in M e l b o u r n e . T h e 
pe r fo rmance o f b o t h was 
c lo s e ly m o n i t o r e d last 
s u m m e r as part o f the testing 
p rogram for the n e w 
cond i t i one r s , w h i c h were 
deve loped by the C S I R O 
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In the diagram, the coloured outlines represent 
heat-exchanger plates and the grey areas joins between 
them. Water sprays keep one side of each plate moist. 
Incoming air is cooled as it passes along the dry side. 
Outgoing air passes along the moist side, taking 
evaporated water with it. 

T h e r m a l Eng inee r ing Pty 
L td , A d e l a i d e , has recent ly 
b e g u n manufac tur ing t h e m 
under l i c e n c e f rom C S I R O . 

O n e o f the m a i n 
advantages o f the n e w 
cond i t ione r s is their l o w 
energy c o n s u m p t i o n . M r 
D o n P e s c o d , leader o f the 
team that deve loped the 
dev i ce s , has ca lcula ted that 
they use be tween one-n in th 
and one-fifth o f the electr ical 
energy c o n s u m e d by 
conven t iona l refrigerated 
cond i t ione r s d o i n g a similar 
c o o l i n g j o b . 

Electr ic i ty c o n s u m p t i o n 
figures for S o u t h Austral ia 
illustrate the impor tance o f 
such savings . T h e use o f 
a i r -cond i t ion ing has g r o w n 
to s u c h an extent that peak 
d e m a n d for p o w e r in that 
State n o w o c c u r s in 
s u m m e r rather than in 
the traditional h igh -demand 
season, winter . 

A n o t h e r advantage is that 
the cond i t ione r s provide a 
c o n t i n u o u s supply o f fresh 
air; there is n o rec i rcula t ion . 
T h i s makes them suitable 
for use in bu i ld ings s u c h as 
hospi ta ls , where c lean air is 
essential . 

W i t h the n e w 
cond i t i one r s , air c o o l i n g 
results f rom the absorpt ion 
o f heat by water as it 
evaporates. A s they release 
the result ing water vapour 
ou ts ide the r o o m or bu i ld ing 
be ing c o o l e d , they d o not 
p r o d u c e an increase in 
humidi ty ins ide . T h i s g ives 
the cond i t ione r s a dist inct 

advantage over evaporative 
air c o o l e r s in w h i c h water is 
evaporated by the i n c o m i n g 
air-stream. 

T h e m e t h o d used to pass 
' heat f rom the air be ing 

c o o l e d to the water is 
desc r ibed as the plate 
hea t -exchanger ( P H E ) 
system. T h i n vertical sheets 
o f plastic (the plates) are 
sprayed wi th water o n o n e 
s ide. W a r m air entering the 
bu i l d ing passes a long the 
other s ide, and the plates 
' e x c h a n g e ' heat f rom the air 
to the water. O u t - g o i n g air 
passes a long the mo i s t s ide 
o f the plates, taking the 
water vapour wi th it. 

T h e n u m b e r o f plates in a 
P H E assembly naturally 
varies wi th the size o f the 
cond i t i one r , but may range 
f rom about 150 to 500 . T h e 
plates are usual ly square, 
wi th a breadth ranging f rom 
300 to 6 0 0 m m . Smal l plastic 
p ro jec t ions o n the plates 
keep t h e m about 3 m m apart 
and st imulate turbulence in 
the air m o v i n g past. T h i s 
increases the effect iveness o f 
the dev ice . 

E a c h plate is j o ined to o n e 
o f its ne ighbou r s at the top 
and b o t t o m and to its other 
n e i g h b o u r at e a c h end. T h e 
result is a series o f vertical 
and hor izontal passages 
th rough the heat -exchanger 
assembly . Water sprays 
above the assembly keep the 
vertical passages wet . A fan 
b l o w s outs ide air in to the 
r o o m th rough the hor izontal 
passages and another, the 

exhaust fan, draws air ou t 
th rough the vertical 
passages. 

T h e fans, and a p u m p that 
returns unevaporated water 
to the sprinklers, are the on ly 
m o v i n g parts in the dev ice . 
T h i s shou ld keep serv ic ing 
requi rements to a m i n i m u m . 
T h e s impl ic i ty o f the units 
shou ld also keep their pr ice 
b e l o w that o f refrigerated 
c o o l e r s . 

T h e P H E units can be 
used to reduce room-hea t ing 
requirements in c o l d weather 
as we l l as to p rov ide c o o l i n g 
in summer . N o water is 
required for this opera t ion. 
T h e heat exchange r takes 
heat f rom the exhaust air and 
transfers it to the i n c o m i n g 
air. 

T e s t s at the D i v i s i o n s h o w 
that the exchange r has an 
ef f ic iency o f about 8 5 % 
w h e n the unit is operat ing as 
a c o o l e r and 70—75% w h e n 
it is r educ ing heat loss in 
winter . Ways to p r o d u c e 
units wi th even h igher 
ef f ic iencies are be ing 
cons ide red . 

P H E air-condi t ioners 
shou ld be capable o f g iv ing 
satisfactory c o o l i n g in all 

areas o f Australia excep t the 
h u m i d t ropics . 

T h e quali ty o f the water 
used d o e s no t have to be 
h igh , so l o n g as sufficient 
f low is mainta ined to avoid 
bu i ld-up o f res idue. Bore 
water wi th a salts con ten t o f 
3000 parts per m i l l i o n has 
been used in tests w i thou t 
p r o b l e m s . 

T h e H y d r o T h e r m a l 
c o m p a n y is bu i l d ing units in 
t w o sizes initially. T h e first, 
about the size o f those 
installed in the T e l e c o m 
e x c h a n g e s , is b ig e n o u g h to 
c o o l w h o l e h o u s e s or small 
off ice c o m p l e x e s or factories. 
It takes in 1 · 5 c u m o f air 
per s e c o n d . T h e s e c o n d is a 
smaller m o d e l for d o m e s t i c 
use w i th a capaci ty o f 
0•5 c u m per s. T h e 
c o m p a n y is p l ann ing later to 
bui ld bo th smaller and larger 
units . 
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