
Solar water heating has come a long way in Australia 
since the 1950s, when early enthusiasts installed the 
first simple and often unsightly collectors on the roofs 
of their houses. Home-made collectors gave way to the 
products of small but innovative engineering enter
prises as interest in solar hot-water systems grew. Now 
collector manufacture is becoming big business. 

A prototype convection-suppression 
device for high-temperature flat plate 
collectors. 

T h e g rowth rate is s taggering. T h e total 
area o f co l l ec to r s bui l t in Austral ia in 
1 9 7 2 - 7 3 was about 7 0 0 0 sq m . In 1 9 7 8 -
7 9 the f igure was about 100 000 sq m . 
Substantial expor t markets have been es
tablished, and Austra l ian-designed c o l 
lec tors are be ing manufactured under l i c 
e n c e in Japan. M o r e than 70 000 d o m e s t i c 
solar hot-water systems have n o w been 
instal led in Australia. 

In Western Austral ia, where solar water 
heat ing has caught o n in a particularly b ig 
way, an estimated o n e in five n e w houses 
is equ ipped wi th a unit . Ind ica t ions o f the 
expec ted con t i nued g rowth o f the indus
try are the purchase by Shel l Australia last 
year o f a half interest in the manufacturer 
o f 'Solahart ' heaters and the m o v e by the 

Owens Illinois evacuated tubular 
high-temperature collector. 

l a rge R h e e m c o m p a n y i n t o the so la r 
heater field. 

T h e C S I R O D i v i s i o n o f M e c h a n i c a l 
Eng inee r ing provided m u c h o f the initial 
research back ing for the industry. In re
cen t years it has focused its attention in 
this area o n m e t h o d s for testing the per
fo rmance o f d o m e s t i c water heaters, and 
is playing a major ro le in the p roduc t ion o f 
standards by the Standards A s s o c i a t i o n o f 
Austral ia. A c o d e o f pract ice for solar-
heater installation has been finalized, and 
standards cover ing des ign and cons t ruc
t ion , and test ing and pe r fo rmance , are 
be ing prepared. 

Wi th d o m e s t i c systems firmly accepted 
as practical means o f r educ ing h o u s e h o l d 
requirements for non- renewab le energy, 
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the D i v i s i o n is n o w put t ing m o s t o f its 
solar research effort in to industrial appli
ca t ions . T h e potential for fuel savings is 
m u c h greater: manufac tu r ing industry 
c o n s u m e s s o m e 4 0 % o f Austral ia 's pr im
ary energy p roduc t ion , wh i l e h o u s e h o l d s 
use about 14%. A C S I R O survey in the 
f o o d p r o c e s s i n g i n d u s t r y f o u n d that 
nearly 9 0 % o f the energy used in the fac
tories e x a m i n e d was in the fo rm o f heat. 
T h e r e f o r e , it c o u l d , i n p r i n c i p l e , b e 
suppl ied by solar co l l ec to r s . 

H o w e v e r , industry usual ly needs hotter 
water than the co l l ec to r s deve loped for 
d o m e s t i c , u s e c a n s u p p l y . T h e s e hea t 
water satisfactorily to a round 6 0 ° C , but 
e f f i c i e n c y fal ls o f f r ap id ly a b o v e that 
temperature . T h e reasons for the heat 
l o s s e s that o c c u r , a n d the m a n y ap 
proaches that can b e adopted to r educe 
them, were descr ibed in Ecos 17. 

Collecting heat 

C o l l e c t o r s can b e broadly d iv ided in to 
four types — low-temperature m o d e l s that 
operate we l l at temperatures u p to 4 0 ° C , 
d o m e s t i c c o l l e c t o r s (up to 6 0 ° C ) , and 
m e d i u m - t e m p e r a t u r e ( 6 0 — 1 0 0 ° C ) and 
high-temperature (above 1 0 0 ° C ) m o d e l s . 

T h e l o w - t e m p e r a t u r e c o l l e c t o r s are 
usual ly s imple 'absorber plates' — coppe r 
pane l s w i th p i p e s , t h r o u g h w h i c h the 
water f l o w s , attached. T h e side fac ing the 
sun is painted b lack so that solar energy is 
absorbed rather than reflected. T h e m a i n 
c o m m e r c i a l use for low-temperature c o l 
lectors at present is for heat ing s w i m m i n g 
p o o l s . 

I n d o m e s t i c c o l l e c t o r s , the absorber 
plate is m o u n t e d in a galvanized i ron or 
a l u m i n i u m b o x wi th a glass or transparent 
plastic cover . T h e sides and back o f the 
d e v i c e are insulated wi th a c o m m o n in
sulat ing material s u c h as minera l w o o l or 
f ibreglass. T h e cove r prevents m o s t o f the 
heat radiated by the absorber f rom leaving 
the co l l ec to r and reduces losses due to 
c o n v e c t i o n by l imi t ing the oppor tuni ty for 
air heated by the absorber to carry the heat 
away. T h e insula t ion cuts back heat loss 
by c o n d u c t i o n . 

M e d i u m - t e m p e r a t u r e c o l l e c t o r s re
qui re further measures to r e d u c e heat 
losses . O n e approach is the appl ica t ion o f 
a se lect ive surface, s u c h as n i cke l b lack or 
c h r o m e b lack , to the absorber panel . T h i s 
greatly reduces radiat ion o f heat f rom the 
panel w h i l e main ta in ing efficient absorp
t ion o f solar energy. A n o t h e r approach is 
to use t w o or even three glass cover s . T h i s 
further reduces losses by bo th c o n v e c t i o n 
and radiation. 

F o r high-temperature co l l ec to r s , o n e o f 

The Southwark brewery installation — 
part of the collector array (left) and 
insulated water storage tanks. 

This high-temperature test rig 
automatically tracks the sun's movement. 

The 'integrated' collector type developed 
at the Division. 

the requi rements is h igh- t ransmit tance 
glass, or an equivalent material , for the 
cover . Ordinary w i n d o w glass , used in 
m o s t d o m e s t i c co l l ec to r s , transmits about 
8 4 % o f t he i n c i d e n t s o l a r r a d i a t i o n 
whereas low- i ron-con ten t glass transmits 
m o r e than 9 0 % . A l s o required are a h igh ly 
select ive absorber surface and efficient 
insulat ion. 

High-temperature solutions 

But all this is no t e n o u g h . Un le s s special 
measures are taken, c o n v e c t i o n losses in
crease greatly as a co l l ec to r ' s operat ing 
temperature rises. T h e so lu t ion to this 
p r o b l e m rece iv ing m o s t attention is re
m o v a l o f the air be tween, the c o v e r and 
absorber. Exper imenta l tubular co l l ec to r s 
us ing this app roach , w h i c h e l iminates 
c o n v e c t i o n losses , c a n heat water effec
tively to 2 0 0 ° C and above . H o w e v e r , their 
h i g h c o s t has so far prevented c o m m e r c i a l 
p roduc t ion . 

A n o t h e r approach that l o o k s p romis ing 
as a means o f p r o d u c i n g temperatures u p 

The solar simulator in operation. 
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to a b o u t 1 5 0 ° C is b e i n g s tud ied i n a 

p ro j ec t suppor ted by a grant f r o m the 

N a t i o n a l E n e r g y R e s e a r c h , D e v e l o p 

m e n t , a n d D e m o n s t r a t i o n C o u n c i l 

( N E R D D C ) to D i v i s i o n s o f M e c h a n i c a l 

Eng inee r ing and Minera l Chemis t ry . It 

involves the use of an efficient, but essen

tially conven t iona l , flat plate co l l ec to r . 

T h e feature that reduces c o n v e c t i o n los 

ses to acceptable levels is a h o n e y c o m b 

structure o f glass or transparent plast ic 

inserted be tween the cove r and absorber. 

T h i s greatly reduces the opportuni ty for 

air m o v e m e n t . 

D r Jeff S y m o n s f rom the D i v i s i o n o f 

M e c h a n i c a l E n g i n e e r i n g and M r B o b 

G a n i f rom the Depar tmen t o f M e c h a n i c a l 

E n g i n e e r i n g at M o n a s h Univers i ty re

cent ly carried out a s imula t ion study to 

examine the pe r fo rmance o f this type o f 

c o l l e c t o r . T h e y u s e d m a t h e m a t i c a l 

m o d e l s to predic t h o w m u c h heat c o l l e c 

tors w o u l d supply to the f luid pass ing 

t h r o u g h t h e m i f e x p o s e d to a k n o w n 

a m o u n t o f solar energy. 

T h i s type o f study depends o n detai led 

k n o w l e d g e o f the propert ies o f all por t ions 

o f the co l l ec to r s — the absorber surface, 

the glass cover , and so o n . Materials tests 

at the D i v i s i o n have p r o d u c e d a great deal 

o f in format ion o f this kind. 

T h e study s h o w e d that m u c h better re

sults c o u l d be expec ted f rom a c o l l e c t o r 

wi th a s ing le h igh- t ransmit tance c o v e r 

than f rom a dev ice wi th two or three c o v 

ers. R e d u c t i o n s in solar energy input d u e 

to the a d d i t i o n a l c o v e r s g rea t ly o u t 

w e i g h e d the expec ted reduc t ions in heat 

losses . 

T h e o n l y c o v e r mater ia ls that gave 

satisfactory results were l ow- i ron glass 

and a plast ic material ca l led F E P T e f l o n . 

Per formance o f the glass was signif icantly 

improved by a p rocess , k n o w n as anti-

ref lec t ion e tch ing , that involves treatment 

wi th f luoros i l i c i c ac id . T h i s reduces the 

a m o u n t o f solar energy reflected f rom the 

g lass and h e n c e inc reases the a m o u n t 

r each ing the absorber. 

Selective surface 

T h e results s h o w e d clearly that an effi

c ien t se lect ive absorber surface is essen

t ial . T h e b e s t a v a i l a b l e at p r e s e n t is 

c h r o m e b lack , m a d e u p o f part icles o f 

c h r o m e metal in a c h r o m e o x i d e matrix. 

T h e p r o p e r t i e s a s s i g n e d t o t he 

c o n v e c t i o n - s u p p r e s s i n g h o n e y c o m b i n 

the s imula t ion were based o n the results 

o f exper iments c o n d u c t e d by A m e r i c a n 

scientists . T h e type o f structure envisaged 

is a m e s h , wi th sec t ions about 10 m m by 

10 m m , o f l ow- i ron glass or F E P T e f l o n . 

T h e s tudy s u g g e s t s that bes t r esu l t s 

w o u l d be ob ta ined by a structure 60— 

90 m m tall fitted be tween the co l l ec to r ' s 

absorber and cover . 

T h e scientists c o n c l u d e d that a c o l l e c 

tor wi th all the heat-saving features de

scr ibed , heat ing f luid to 1 5 0 ° C under typ

ica l operat ing c o n d i t i o n s , shou ld transfer 

energy f rom solar radiat ion to the f luid 

wi th an ef f ic iency o f about 5 0 % . T h i s is a 

m u c h better result than appeared poss ib le 

for. flat plate co l l ec to r s unti l recently. 

T h e y c o m p a r e d the results o f the s imu

lat ion wi th the measured per formance o f 

the mos t effective high-temperature c o l 

lec tor currently available — the O w e n s 

I l l ino is evacuated tubular m o d e l . T h e re

lative eff ic iencies o f opera t ion , averaged 

over a year, were assessed for d e v i c e s 

loca ted in M e l b o u r n e and Brisbane. T h e 

results were m o s t encou rag ing . 

F o r bo th loca t ions , the flat plate c o l l e c 

tor gave better results at temperatures u p 

The flat plate collector 
gave better results at 
temperatures up to 110°C. 

The graph shows somewhat similar 
seasonal trends for the solar energy 
supplied and total energy used by the 
can-warmer. On average, the collector 
efficiency was about 32%, and 72% of 
the collected energy was put to use. The 
collector area was increased from 77 to 
94 sq m in March 1978. 

to 1 1 0 ° C . A t h i g h e r temperatures the 

evacuated co l l ec to r had the edge . But in 

the w h o l e range, f rom 1 0 0 ° C to 1 5 0 ° C , 

the per formances o f the two types were 

comparab le . 

T h e next step wi l l be to bui ld s o m e 

high-temperature flat plate co l l ec to r s and 

c h e c k that their pe r formance lives u p to 

expecta t ions . A s a first stage, the D i v i s i o n 

i s d e s i g n i n g a n d c o n s t r u c t i n g 

convec t ion - suppress ing h o n e y c o m b s . D r 

S y m o n s and his co l l eagues are l o o k i n g for 

the best way to p r o d u c e structures that are 

effective and durable but no t t oo expen

sive to bu i ld . T h e m a i n advantage o f flat 

plate high-temperature co l l ec to r s is that 

they s h o u l d c o s t less than their tubular 

compe t i to r s . 

Heat for industry 

M e a n w h i l e , the D i v i s i o n ' s S o l a r En

g ineer ing Uni t , led by M r Wal R e a d , is 

undertaking a p rog ram a imed at g iv ing 

eng ineer ing consul tants and industry ex

p e r i e n c e o f the prac t ica l p r o b l e m s in

v o l v e d i n d e s i g n i n g , i n s t a l l i n g , a n d 

opera t ing industr ial solar hea t ing sys

tems . It i nvo lves ins ta l l ing systems to 

provide heat for se lec ted factory p roces 

ses , and then c l o s e l y m o n i t o r i n g their per

fo rmance . T h e p rocesses c h o s e n are ones 

that operate wi th in the temperature range 

o f the flat plate co l l ec to r s n o w available. 

All collector types are reasonably 
efficient at producing small rises in water 
temperature. But maintaining efficiency 
during bigger rises requires 
more-complex collectors. 
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The collectors heat the water used in this 
milking shed. 

T h e p r o g r a m w a s i n i t i a t e d by t he 

C S I R O Solar Ene rgy Studies Uni t , set u p 

in 1974 wi th M r R o g e r M o r s e as Di rec to r . 

T h a t Un i t b e c a m e part o f the D i v i s i o n o f 

M e c h a n i c a l Eng inee r ing in 1978, and its 

n a m e was c h a n g e d to the Solar Engineer 

i ng Uni t . 

T h e C o c a C o l a b o t t l i n g p l a n t at 

Queanbeyan , N . S . W . , was the first factory 

to participate in the p rogram. Its solar sys

t em was c o m m i s s i o n e d in January 1977 , 

after 77 sq m o f doub le -g lazed co l l ec to r s 

had been instal led o n the r o o f and a large 

s torage tank and the necessary p l u m b i n g 

prov ided . A further 17 sq m o f co l l ec to r s 

were instal led in M a r c h 1978 to mee t in

creased d e m a n d for heat. 

T h e co l l e c to r s p rov ide water at 50— 

6 0 ° C to w a r m soft drink cans f rom 3 ° C to 

a temperature h i g h e n o u g h to prevent 

mois tu re c o n d e n s i n g o n them before pac 

kaging. A back-up oil-f ired sys tem pro

vides the addit ional heat needed w h e n the 

solar c o n t r i b u t i o n is n o t suf f ic ien t to 

mainta in the water temperature needed . 

T h e C S I R O t eam m o n i t o r e d the sys

tem's per formance for 2 years, and f o u n d 

that the annual heat output o f the c o l l e c 

tors c lose ly ma tched predic t ions m a d e be 

fore the exper iment . H o w e v e r , heat losses 

b e t w e e n t he c o l l e c t o r s a n d t he c a n -

warmer were cons iderab ly greater than 

expec ted , and demonstra ted a need for 

better-insulated storage and p l u m b i n g . 

T h e installat ion cos t $35 000 ( includ

ing consu l t ing fees and ins t rumentat ion) . 

A ca lcu la t ion made in early 1978 put the 

resul t ing saving o f boi ler fuel at 4 • 9 5 ton

nes per year. T h e va lue o f the saving, at 

the fuel pr ices then applying, was $713 . 

T h i s gave a gross return o n investment for 

the system o f 2 • 0 5 % per year. 

T h a t is a m u c h l o w e r return than any 

industrial ist w o u l d expec t f rom an in

vestment , but then n o b o d y expec ted that 

the Queanbeyan instal lat ion w o u l d be an 

e c o n o m i c p ropos i t ion . It has d o n e what it 

was in tended to d o — demonstra ted that a 

solar system can b e successfu l ly integ

rated wi th an industrial p rocess and p ro 

v ided operat ing expe r i ence with s u c h a 

system. T h e installat ion is still in use , 

having been b o u g h t by the c o m p a n y f rom 

C S I R O for a p r ice based o n estimated o i l 

cos t savings over 8 years. 

W i t h oi l pr ices r is ing inexorab ly , the 

e c o n o m i c s o f industrial solar heat ing sys

tems s e e m certain to b e c o m e m o r e attrac

tive. Improvements in the des ign o f the 

systems wi l l hasten the p rocess . O n e sig

nificant feature o f the Queanbeyan instal

lat ion was that the co l l ec to r s and storage 

tank a c c o u n t e d for a surpris ingly small 

p ropor t ion o f its cos t — o n l y 53 %. T h e 

So la r E n g i n e e r i n g U n i t of f icers th ink 

there shou ld be r o o m for substantial sav

ings in other areas, part icularly in the 

cos ts o f p ip ing , valves , p u m p s , and so o n . 

Heating beer 

T h e group ' s s e c o n d exper imenta l instal

lat ion is at the Sou th Austra l ian B r e w i n g 

C o m p a n y ' s S o u t h w a r k b r e w e r y i n 

A d e l a i d e . T h r e e ar rays o f h i g h -

per formance co l l ec to r s — wi th l o w - i r o n 

glass covers and c h r o m e b lack select ive 

surfaces — have been instal led over a r o o f 

area o f 178 sq m . 

S o that the per formances o f s ing le - and 

d o u b l e - g l a z e d c o l l e c t o r s c a n b e c o m 

pared, bo th types are in use . 

T h e system provides a small p ropor t ion 

(about 4 % ) o f the heat needed to mainta in 

the water temperature in a sec t ion o f the 

brewery 's beer-pasteurizing plant at about 

6 5 ° C . A gas-fired bo i le r p rovides the rest 

o f the heat. 

T h e installat ion c a m e in to full opera

t ion in September 1978, and its perfor

m a n c e wi l l b e m o n i t o r e d c lose ly for 2 

years. S o far it has w o r k e d we l l , p rov id ing 

s o m e w h a t m o r e heat than predic ted. In

c l u d i n g consu l t ing fees and instrumenta

t ion , it c o s t about $71 000 . A cons iderably 

larger p ropor t ion o f the cos t wen t in to the 

co l l ec to r s and a smaller p ropor t ion into 

p l u m b i n g than in the Queanbeyan solar 

system. 

A third instal lat ion, at an abattoir at 

F o r b e s , N . S . W . , is n o w c o m i n g into ser

v i c e . It has a 7 5 0 sq m c o l l e c t o r array that 

a l so serves as the r o o f o f a car park. T h e 

' in tegrated ' type o f c o l l e c t o r used , de 

v e l o p e d at the D i v i s i o n , can be buil t and 

ins t a l l ed ove r l a rge areas m u c h m o r e 

c h e a p l y than c o n v e n t i o n a l c o l l e c t o r s . 

Corrugated acryl ic material acts as both 

the r o o f and the co l l ec to r cover . 

T h e Energy Author i ty o f N e w Sou th 

Wales and the L a c h l a n V a l l e y C o u n t y 

C o u n c i l , w h i c h operates the abattoir, are 

co l labora t ing wi th C S I R O in the project . 

T h e co l l ec to r s wi l l heat abou t 120 000 

litres o f c o l d water by up to 2 0 ° C every 

day. Exis t ing o i l furnaces w i l l d o the addi

tional heat ing needed to provide the hot 

water and steam required in the abattoir. 

Better economics 

Large ly because o f the inexpens ive c o l 

lector type used and the l o w operat ing 

temperature, the e c o n o m i c s o f this instal

l a t ion are e x p e c t e d to b e m u c h m o r e 

favourable than those o f the earlier in

dustrial units . T h e cos t , w h i c h inc ludes 
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the cos t o f the structures that are to be 
used as car-parking facil i t ies, has been es
timated at $ 1 3 0 0 0 0 ; CSIRO and the N e w 
Sou th Wales Energy Author i ty wi l l each 
provide $47 500, and the C o u n t y C o u n c i l 
$35 000 . Savings o f fuel o i l are expec ted 
o amoun t to about 75 tonnes , wor th m o r e 

than $10 000 a year. O n these f igures, the 
annual return o n investment o f the solar 
system wi l l be about 10%. 

In co l l abora t ion wi th the Solar Energy 
Research Institute o f Western Austral ia , 
another industrial system is be ing instal
led at the S o l o K o o l soft drink factory in 
Pe r th . T h i s o n e i n c l u d e s a hea t e x 
c h a n g e r , to t ransfer heat f r o m so la r -
heated water to the caust ic so lu t ion used 
for bot t le-washing. T h e co l l ec to r area is 
about 140 sq m . 

T h e Solar Eng inee r ing Uni t has a l so 
c o l l a b o r a t e d w i t h the V i c t o r i a n So la r 
Energy Resea rch C o m m i t t e e o n the in
stallation o f demonst ra t ion systems for 
m i l k pas teur iz ing and s w i m m i n g - p o o l 
heat ing. 

In an exerc ise for w h i c h NERDDC pro
v i d e d funds , e n g i n e e r i n g c o n s u l t a n t s 
f rom N e w Sou th Wales , Vic to r ia , Sou th 

Industry usually needs 
hotter water than the 
collectors developed for 
domestic use can supply. 

Australia, and Western Australia recent ly 
spent a f ew weeks at the D i v i s i o n examin
ing var ious aspects o f industrial solar 
water heating. Each then prepared a feasi
bility study for a poss ib l e installation. I f 
the results are satisfactory and funds are 
available, the installations wi l l g o ahead, 
provid ing m o r e o f the informat ion that 
wi l l be needed w h e n industry starts mak
ing large-scale use o f solar t e c h n o l o g y . 

Robert Lehane 
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Testing collectors' capabilities 

T h e D i v i s i o n o f M e c h a n i c a l Eng inee r ing 
recently buil t a solar s imulator — an arti
ficial sun — to increase its capaci ty to test 
the per formance o f solar co l l ec to r s . T h e 
s imulator is an array o f fourteen 1000-
watt mercury iod ide l amps , w h i c h g ive 
o u t l i g h t w i t h v i r t u a l l y t he s a m e 
wave length dis tr ibut ion as solar energy. 
T h e lamps are arranged to provide an al
m o s t even l ight dis t r ibut ion over the c o l 
lector be ing tested, and the w h o l e array 
can be raised, l o w e r e d , and tilted as re
quired. 

D r D a v i d P r o c t o r d e s i g n e d t he 
s imulator , w h i c h enables co l l ec to r s to be 
tested m o r e qu ick ly than they can b e out
door s — unt roubled by changes in l ight 
intensity dur ing the day and by vagaries o f 
the weather. T e s t i n g is an essential part o f 
c o l l e c t o r d e v e l o p m e n t . It a l so enab les 
manufac turers to g ive p rec i se desc r ip 
t ions o f the capabil i t ies o f their products 
and enab les other p e o p l e to c h e c k the 
c la ims o f the manufacturers. It provides 
detailed informat ion o n the heat output , at 
different operat ing temperatures, o f c o l 
l ec tors e x p o s e d to varying amoun t s o f 
solar energy. 

T h e b u l k o f c o l l e c t o r t e s t i n g i n 
Australia is carried out at the D i v i s i o n ; 

w o r k for manufacturers is d o n e o n a fee-

for-service basis. Part o f the current test

i ng p rogram aims at validating a m e t h o d 

for rating d o m e s t i c solar water heaters as 

p roposed by the Standards A s s o c i a t i o n o f 

Austral ia . 

T h e m e t h o d , des igned for o u t d o o r test 

r igs , involves c o m p a r i n g the per formance 

o f heaters wi th that o f reference solar 

units . M u c h o f the work involved in devis

ing it was per formed by D r Peter C o o p e r 

o f the D i v i s i o n . 

T h e simulator's mercury iodide lamps 
p r o d u c e radiation with a wavelength 
distribution similar to that o f solar 
radiation at ground level . 

T h e need for standards relating to solar 
water heaters has b e c o m e urgent wi th the 
e n o r m o u s expans ion o f heater p r o d u c t i o n 
in recent years. S o has the need for testing 
fac i l i t i es . O u t d o o r fac i l i t ies have n o w 
b e e n , or are b e i n g , e s t ab l i shed in all 
States, and a solar s imula tor s o m e w h a t 
similar to the D i v i s i o n ' s dev ice has been 
bui l t at the Universi ty o f Sydney . T h e D i 
v i s ion intends in future to put m o r e o f its 
testing effort in to research and less in to 
tests o f c o m m e r c i a l co l l e c to r s . 

M u c h o f this work wi l l b e o n h igh -
t e m p e r a t u r e c o l l e c t o r s . T h e s o l a r -
s imulator test r ig is be ing g iven the capac
ity to test co l l ec to r s w o r k i n g at tempera
tures above 1 0 0 ° C . A n d a n e w ou tdoor rig 
— o n e o f a n u m b e r at the D i v i s i o n — has 
b e e n s p e c i a l l y d e s i g n e d fo r h i g h -
temperature work . 

T h i s r ig automat ical ly tracks the sun 's 
m o v e m e n t th rough the sky, and can b e 
used to test a n u m b e r o f co l l ec to r s s imul 
t aneous ly . H i g h - t e m p e r a t u r e flat plate 
co l l ec to r s bui l t at the D i v i s i o n wi l l b e 
tested o n it. S o wi l l other types o f c o l l e c 
to rs , i n c l u d i n g tubular o n e s , bu i l t b y 
manufacturers and research groups work 
ing towards the goa l o f a c o m m e r c i a l l y 
viable high-temperature co l l ec to r . 




