science seeks solace
the sun

By GREG HARTUNG

PETLR Carden and his

team of solar selen-
tists at lhe Australian
National University are
tight-lipped about their
research into a  new
concept - for the com-
mercial use of solar
energy.

It -has been the central issue
inn the debate on selar power
and the solution to the prob-
lem could credte a dramatic
new dimension in energy utili-
sation.  However, the ANU
sexu sts are refusing to make
predictions until their studies

_are conclusive, This could be
in 10 weeks or 10 years.

What is known about their
research i t-it involves the
collection transmission of
solav heat, a method of stor-
ing ener he use of parabo-
loidal mirrors  for collection
and the cheap mass produc-
tion -of ~such  mirrors. These

. of experiments put Aus-
alia o the big league in
solar research.

Peter Carden, a genior fellow
in the research school and a
former understudy to the 'dgsf
tinguished — nuclear  physicist
and present Governor of South
Australia, bzz‘ Mark Oliphant,
will not be drawn into mb«
closing his experiments and he
is “equally guarded about his

n hfestv}e
W:‘I suppose I had 8 very
boring life. If I'm sufficlently
dull you won't write anything
f:.bmt e he said. "But I

Tiope 1'm the same 88 eVery-
hody clse.

The fach is that Mr Carden
is dmtmcﬂv different. from

¥ and is eertainly
on the copy-book

n  eccentric scien-
inly not forget-

Sprawls

ful and is a long way from
abandoning his duties as a
husband and :{"mlcr but he
concedes that in his younger
days sclence and study was a
pre-oceupation. Now he gener-
ally leaves his work in the
laboratory although he admits
to mulling a few problems over
in his mind before he goes to
sleep.

cnormous. While it is one of
the oldest forms of energy.
serious research in the field
is comparatively recent and it
is-attracting scientists from all
fields. Peter Carden is an
clectrical engineer by profes-
sion and became involved in
solar research as late as 1972
after a varying career at the
Weapons Research Laboratory
ab Salisbury, near Woomers, in
South Australia to the mines
of Mt Isa in Queensland.

Deeply conscious of the ini-
portance of the ANU research
he - says ‘the -~world should
cherishi and protect energy as
one-of its most exclusive pos-
sessions.

Advantages

“The . western ‘world = has
been lving too high and it is
niob right while the rest of the
world can’t keep up,” he said.
“It is to be hoped that we will

- be able to preserve thingb

And energy is the most im-
portant of these”

For. without energy,
would not be able to build
their own homes as Peter
Carden did 15 years ago in
the now fashionable Canberra
suburb of Yarralumla which
around Lake Burley
Griffin. Even then he was
conscious of the advantages of

He says the problems are

people

the sun. "He designed his
house so the rooms are able {o
soak up the mild Canberra
wintér sun and keep it out
during the summer months
when it rides higher 3} the
sky.

He hasn’t bothered to install
@ solar heating unit, it doesn't
really interest l‘um, Bad eco-
noruics, he says, but he is taken
with the idea *just to wave
the flag”

Mr Carden's whole lifestyle
is as basic as his philosophy
toward man’s most basic en-
ergy source. “People are going
back to more natural life-
styles;
most  people who find they
don't require large fast cars or
expensive consumer  goods.”
Somehow  the three small
sedans parked outside scem a
little incongruous. He is quick
to add they belong to his
Tamily. He varely uses a car,
preferring to ride the five kilo-
metres cach day to work by
bicycle.

"My four kids are a little
more modern in outlook. They
tend to be more artistic and
get to the basis of things” he
sald. “There s 5 ' potters
wheel in the garage although
I'm not 3 good potter.” He is
46 and a grandfather and as
far as  the  do-it-yourself
generation goes, Peter Carden
seems  before his time, al-
though he freely confides that
in his younger married days
the shortage of cash was his
main motivating factor as an
amateur carpenter, -

As a young enginecring gra-
duate from Queensiand
versity, he was tempied to the
Weapons Research Laboratory
in South Australia, where he
worked  on eguipment to

not. just hipples but

- 3011 keep

In 1855 he went to Mt I‘ﬁa
where he s.pemahsed in
tmmrs but

ing
phant in the
AN Bir N
original - mu su&nmsta m}d
was - working . on. . a device
called a proton synechrotron
to accelerate atomic pa: i

Knowledge

Peter Cardenn was a junior
in Sir Mark’s team but was
later to make an important
name for himself for hi
gearch ¢

: Hd Jed ¢

veara an exziserlmencai device
to produce Iintense magnetic
fields. ;

The expex iments were sue-

state phy s
experiments: - It 18 Cwidely
tipped that Peter Carden will
1eee1ve hzs doctorate 1

“All of th Idy give ong
knowledge  whicl helps it
solar vesearch. You can't ex-
pect anyone to go into solar
researeh wiih 8 ready-

best wcrh and eﬁ«*fenéering
that old-fashioned ideal of
doing something purposeful.
“When  vou

must ue

There

spending i,
mote to it
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JHE ANZAAS conference in Hobart
“sounds a warning which this country
eannot afford o ignore. Future shock
5 not now very far away: in just nine
:years’ time Australia will be facing an
«anergy-problem. On the ostimates of
- Esso Australia’s exploration division
- we will inevitably need to import up
1o 300,000 barrels of oil a day by
$;3985. “That amounts at today’s prices
to an added import bill of over $1000
million a year. It requires little calcu-
lation to visualise the strains this will
impose on an economy which has not
managed lo cope satisfactorily with
its problems cven while it has enjoyed
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the temporary fortune of near self-
sufficiency in oil. -

On geological evidence ‘there is
slender chance of us ever increasing
our oil production and the probability
is for rapid decline after 1980. Fur-

.ther,. the ANZAAS delegates were
“.told there is now no chance at all of
xploration filling the 1985 gap be-

s
e

..1ag between discovery and production
.- Tules out any such possibility.

- 2. Very plainly, we need to intensify
.. fesearch . into alternative -energy
2-8ources.asrapidly as possible to soften

the oil crunch of the 1980s, or pos-
sblydeavert.dl.altogether

ﬁvegn supply and demand. The time -

.. Australia has considerable material
16 work on. Our uranium will pro-

=*¢ommodity because of technological
*““changes anticipated in nuclear engi-
. -heering before the date at the turn
12.0f the century when we are likely to
~ fequire nuclear power. But we pos-
5€ss’solar energy in abundance. Solar
work has been poorly funded up to
now, but even so techniques have
., been worked out al the ANU, suggest-
ng fhe potential of generaling clec-
mLATicily on a commercial scale, and at

Io

*e

i&!

+ Sydney University, pointing the way
r to the likely
%

production of solar

boifers To produce industrial grades

of steam power. ‘
- OT course, it is not electricity that
i Australia is going to be short of in the
¥ next 25 years. We have ample coal
supplies available to generate the
w-eleciricity we will need for the next
ifew centuries. But if solar power can
) be used to generate ample cheap elec-
,(‘ fricity This In furn can be used fo

create chieap hydrogen, ‘opening the
way at last tothe so-called “hydrogen
cconomy” in which the compressible,

bably only be important as an export -

inflammabie gas can be used to power
internal combustion engines. Alterna-
fively, public transpert at least is
capable of bheing adapted to direct
clectric power.

7 The scope is considerable and the
future nced not be at all black — if
we can get serious research ener-
gelically under way as soon as pos-

sible. As a result of such an effort
we may casily discover the added
benefit of creating an_ exportable

alternative energy technologv. This
would —#ive us the fechnological
export capability we have always
needed. but lacked. in order to gain
a more equal footing with the in-
dustrialised “glants of the advanced
world.

The various voices calling in Hobart
fos a boost to our ressarch programs
— the commercial experts from Esso,
the academic scientists, and the inter-
ested politicians — are unquestion-
ably correct.  But Senator Jessop's
suggestion for financing it is not so
close to the right track.

The senator, recognising that the
economy is hardly in the best shape
to afford massive central goverimment
research spending, wants to raise 815
million a vear by a levy on oil, gas,

. coal and other mined [uels.

*The idea hos some passing merit, in
that it amounts in effect to a tax on
the use of our finite reserves of fossil
fuels in the attempt to discover their
replacements.  But the idea of levy-
ing onc particular type of industry to
finance something that needs to be
- done by the community is inequitable
and has some dangerous implications.
The inflation-ridden Australian econ-
omy is in no position to afford yet
another impoest on the cost of fuel,
which would inevitably be fed straight
through to general price levels, and so
take us still higher up the inflation
Mﬁf’:’wu;. Ao
Also Senator Jessop wants to sce
the funds collected by the levy dis-
tributed by a Cominonwealth research
council which would have overriding
aulhotity in ‘the field of allernative
energy.  This is simply revived Con-
norism under another name. No one
in the field wants to see another
monolithic  bureaucratic institution
sel up to dictate Australia’s energy
policy.  Evervone remembers all too
clearly what happened to alternative
Ienerg}; rescarch last time, when Mr
g r o P Y P = = s

B

wasnt o oany:

Mr
nurcaucrats did not believe in it at
time.

A far simpler idea, which woul

Connor and
{

h
h

not limit research to public service
approved channels and would hav
the added advantage of concentratin
effort in practical directions, would b
10 offer existing fimns and corpora
tions in the enerygyv field attraetiv
{ax concessions proportionate to th
alternative energy  research  thes
undertook, )

The energy companies have a:
much need to get into alternativ
encrgy today as the community ha:
to find that technology. Companic:
such as BHP and Isso have not onty
the resources but much of the re
search facility needed. The tax con.
cessions could act as a sort of oil pro.
ducers’ depletion allowance keyed to
the discovery of the new techimlogy
our society needs to acquire. By
bending the energies and the re-
sources of some of Australia’s most
successful corporations to the effort,
we micht speedily find the answers
on which Australia's future in large
part depends.
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Prof. Stvart Butler, head of a solar ¢n-
ergy ‘team at- Syvdney University, claims his
team could be on the verge of a breakthrough
in canning solar energy and wiping out the
need for nuclear power.

Ehe Sydney team is working on & process
using lquefied hydrogen.

And scientists at ihe Australian National

THE centuries-old dream of capturing the sun’s inexhaustible
free power may be about to become a reality.

world’s first system of sforing solar energy
for commercial purposes, gen.

Their discovery has brought dramatically
closer the day when whele towns could be
powered from the sun.

Fhe ANU system is based on the extrac-
tion of heat from the sun using a heat ab-

arness
HOPE OF

S T

— the iy

University in Canberra ‘have developed the sorbing

®TONY BAKER reports on the promises and

the realities of solar energy,

now needed
In race for
solar. power

HE Case for Australia to make o big
investment in solar energy is simple
and compelling.

We can capture the sun to do jobs for
which oil and natural gas are far too valuable
and increasingly too scarce.

And we are ideally placed to load off other energy sources”
do. 50, says Prof. Luxton. -

Australia  les aimost  wholly
between latitudes 10 deg. and 42
deg. south and receives up 1o
4,000 hours sunshine a year,

On-average Australia’s surface
receives T000 times our forecast
energy needs in'the year 2000 AD.

But doing so depends on being
able to collect and concentrale
this. “refatively weak,  diffuse
energy. source,

Fortunately as well as being
within the right geographic and
climatic beit, we have the tech-
nical capacity o undertake the
task.

A leading ‘authority in the
fleid, Prof. R. E. Luxton, pro~
fessor of mechanical engineering
at Adelaide University, points out

use in processes needing tempe-
ratures below 150 0.

Domestic hot water supply is
the outstanding example. So are
operations requiring water tem-
peratures around the beiling
point of water which vould in-
clude most food processing.

Another big area for possible
use — one now being looked at

and cooling, using sun power to
heat and cool homes, offices, and
factories instead of using electri-
¢ity or oil,

Estimates vary but = Prof,
Luxton belicves Agstralia could

per: cent. with a

In particular, it is now practi- =
¢al or weallsticatly attainable for

very seriously — ig space heating

cut oil consumptien by about 28
: o

However, in ‘the longer term
electrie transport has a very rosy
future, says Dr. E. L. Murray.
senior - lecturer in. physics at

Flinders University and another

authority on the subject
Byen where solar ‘energy was
used it'would have to be supple-
1 from ional
sources during  long periods of
bad weather,
Until recently a deterrent to
using solar energy in SA, even

where it was available " was,
ironically.  that' it = was' ‘too
expensive.

Thanks to the Bass Strait fleld
and to Government poicy and to
abundant coal, this has been the
Iand of cheap petrol and power.

These days are numbered, And.

‘the  consequences  could | be

nothing short of re
ning out. - - .

Even on the most optimistic
projections - and they make
large assumptions -— it will be
dry by 1995

It has been forecast thal the
price of petrol could reach %8 a
galflon, $1.32 a litre.

Installing solar equipment is

that' until a  few ‘years ago,:
Australia. was in fact the world
leader.

LT

This was thanks in large par
to pioneering work dver 20 years
by ‘the CSIRO.

Almost by chance this was
principally ‘undertaken -in Vic-
toria which had: the side-effect
of showing that for many pur-
poses, solar energy does not de-
pend on large spans of direct
sunlight,

But, says: Prof. Luxton, that i
lead has now been lost to other !
industrial countries.

One of the big problems ahout
public discussion 'of solar energy
~--as part of the national-energy
dehate —is that it 15 the subject
of many myths and fallacies.

Another i3 that enthusiastic
advocates - of it have made
sweeping and probably unreal
claims' which tend = to = destroy
their own case.

Even assuming a hugé invesi-
ment in money and . resources
angd the hoped-for breakthrough
in - solar technology, the world
will still be dependent on oil and
gas for a long time fto come.

“The point about solar energy
is that we can use it to take the

solar energy,

But oil and gas would stili be
needed for high temperature in-
dustrial processes, such as most.

dustry in general, 4
And even if that ever-popular
- topic of speculation, the electrie
car, proved feasible — which so
_ Iar it is not — oil will still be
- needed for interstate transpors.

metal fabricating and heavy in-

~But once insialled;

‘provided it is durable, it Is ex-

tremely cheap to operate. :
As  with  other = sclentists

around Australia, Prof. Luxton

is pressing for more funds to be

to selar and
development. 2
He believes a Government -

commitment in the order of $10
million g year could produce sig-
nificant results fairly quickly.

e ————

tion of ammonia into nitrogen and Bydeo.

‘ The gases are {ransmitted to & cen'nd

recovery plant where they can be resynthe-

sised ‘to release energy in the form of heat.
They can also be stored for future energy

generation and used on cloudy days.

The head of the researeh team behind the

€ sun:
BREAKTH ROUGH

“discovery, Dr, Peter Carden, predicted fhat
in future decades it would e ibije
soiuﬁ;s‘emzy from comntry storage planis {0 |

It would also be possible to export it to less
climatically suitable countries.

ANU scientists “believe that within five
years they will be ready to build a prototype
solar energy collection and storage plant,

THE senior technical offcer of the ANU'S engineering physics

department, Mr. Bob: Whelan, shows the power of a solar
reflective dish by setting fire to a piece of wood
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By GRAEMEATHERTON

SCIENTISTS at the Australian
National University in Canberra
have developed the world’s first
system of storing huge quanti-
ties of solar energy for com-
mercial use.

fiicials at-the university ‘claimed
yesterday thal the breakthrough  put
Australia ye akead ‘of ‘the rest of
the world: in solar-energy researciy

The discovery has brought
atically  clossr ‘the day when
towns - canibe ' powered by

energy, eliminating ‘the need - for
nuctedr: power. . :
ientists involved  in' the projec

had devieioped the only §
the'world capable of short or
g-termi storage of solar energy on
a 1mass- scale.

The: head of the

ANU Department

of | Bu Physics; - Professor
Stephen Kaneff, s the discovery
W ican experiments.

i aged on. 1o
exiraction the sun using

the. decor tion ' of ammonia D0
nitragen and hydrogen.

ENERGY EXPORTS

‘Ihe gases are transmitted o .d
central yecovery plant where they can
he resynthesised fo release energy In
the form of heat

The gases can aiso be  sicred of
“anned’” for future energy gebera~
tion; ‘especially when ihiere arg. flue=
tions in the .amount of sunshiie,
achas on cloudy days:

The head of the regearch team that
made the discovery, D Peteér Carden,

S

- predicted that in fubure decades It

R sihle {0 pipe saldr ener

ey

woul

could also be  possible
to sunshine’ by

ene.

lar-energy

s ANU believe that
1 Tive . yea; hey will"be. ready
zobuild ‘a2 prototype solar-energy col=
lectior id- stordge

The plant would be near. u
country - town, - probably in westerns
NSW, and would. produce’ continuous

The only
the. project. is 4 severe sho;

ine caught...and that puts us —
head in the solar energy stakes

i

. Mr Bob Whela:
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of solid - nesear
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money.; The scientists 1hey need
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power

- Australian scientists have discovered a way
to store huge quantities of solar energy for com-
mercial use which could eliminate the need for
nuclear power,

By GRAEME ATHERTON

id 2 &T energy
coliection and storage pian f this
The discovery means wh

2 > The
to?rjs could be powered by gohoo

Research
TFhe discovery was the
of more o

3 s to devels
storage system fully
Governiment spendi
and  professional

Y hezs etierzy
and m;sﬁesr have B fuiure wyedrs
ted 4 a srious . possible 1o pipe mala

ds. i from country storage
team does not - Ausiralian i
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Pushing intb the
solar energy age

IT IS NOW obvious that the develop-
ment of solar energy is something
which “Australia-must freat as an
urgent, major national project.
Stories this week, particularly today,
show that we are in a position to
produce a major benefit not only for
Australia but for the world,

This ts the fourth time this week
‘The Austraiian has referred editorial-
1y to the need for funds and staff for
solar energy research. ‘And we ob-
viously need to make no apology for
this; But little did we believe, when
we mentioned the matter first last
Monday, that by the end of ‘the week
we would have exciting evidence that
a breakthrough has been achieved and
man's old dream of tapping the
energy resources of. its very life

source is in the process of becoming’

reality.

Let there be no underestimation of
the value of such an achievement, The
ability to make use, on a large scale,
of solar energy will be probably the
biggest practical advance man has
ever made, It will do away with the
peed- 4o develop and use nuclear
energy; it will do away with the ever-
growing fear. of the world running out
of its natural fuel reserves, it will do
away with most major sources of

ollation and it will bring beneficial

v-products and side-effects on an
enormous scale.

But the way in which the solar
energy story has come out this week
indicates the need for national co-
ordination and funding of the work

which will be required fo put the'new

sdiscoveries to practical use. The first
mention which attracted public atten-
tion came in the debate on the vexed
question of uranium mining, when
Svdney University’s Professor Stuart
Butler said solar energy research was
making great strides but lacked
money and researchers.

hen we were told, almost bit by
it seemned, of advances that had

been made, breakthroughs that were
in the offing, prospects that presented
themselves. The Deputy Prime:
Minister and- Minister for National
Resources. Mr: Anthony, announced
that the Government would make
available “the money necessary to
press urgently ahead with the work.

Then, vesterday, scientists at the
Australian National University an-
nounced that they had made a
breakthrough; that they had dis-
covered a way to store huge quantities
of solar energy for commercial use,
that their method was different from,

and better than, the method being

researched at Sydney Univer-
sity. This is the immediate, exeiting
news. But the way in which it came to
light indicates that research has been
fragmented and unco-ordinated. And
absurdly short of money. Yesterday
the ANU scientists spoke of needing $2
million over the next five years to
develop their new storage system hut
had no idea where they would get it
from. :

We have torealise, the Government
has to realise, that we are in a unique
positionand we must takeadvantage of
it. Nothing less than a national effort,
nationally co-ordinated and nationally
tunded will do.

It is not going too far to suggest that
something along the lines of the
Manhattan Project, the all-in effort
which produced the first atomic
bomb, 15 needed so that the best
brains, the most experienced
researchers and the top engineers in
the field can be brought together to
work with the equipment and the
money they need.

And we should do it now, while we
can afford it — not wait until the
world’s dwindling resources force us
into panic action which we might find
hard to atford.

Certainly, the prize of useful solar
energy will be a greater baon to ali
mankind than the atom bomb.

- DrPeter Ca _eh. lef !.Aandy Professor Stephen Kanelf demonstrate

ot

f a sun




solar eners

CANBERRA. A
fack of funds is threaten-
ing the development of a
commercial solar energy
project at the Australian
National University,
Canberra,

- Sefentists al the ANU
believe © that within 10
vears they can produce a
solar. plant = that  would
supply - the energy ~needs
of a rémoie mining town-
ship.

But the univerf-..ity has

Aold - them - the for
_ cconomic

of funds for the
the' FEnergy
Groun, will
the end of -the

af
year,

The university has said

that money will be made
available to projects in
pure science - at the ex-
pense of applied science.
Dr PE‘E; Carden,  of
the university’s Research

School of Physical Scien-

pros.

experimental inve

ces, -and Proféssor Steph-
en- Kaneff. head of the
Department ol Enginecer-
ing  Sciences, said yester:
day that ~ $2 - million
would be needed in-the
next five vears if the ex-
periments were (0 come
ta fruition. :

Dr Carden said - that
provided no major - ob-
stacles were . encountered
the success of recent ex-
periments indicated - that
& prototype piant for ‘the
commercial generation of
solar - energy - could be

~produced w;‘thin five
_ yeats, . .
It ommet*f“ml mtezm g

tesearch, solar
erergy could powet

town in four to mt, more

V(’,al 5
“Our theoreu

1
1gations
S0 far lead ~ us  to
believe that &  success-

fut pramtype system can
be  built? Dr Carden

said, “hut until - this 15

and ;

plan

realised in au[u;xl Dractice
there 1§ gsn me
assurance of augvesq

The research has b
going on for Anuut mur
vears. About  $250.000
has been spent. oo

Dr Carden -said. the
university's .decision e
stop providing funds “for
the project’ would: nu
that $400.000 a year for
five . years  would” -be
needed 1o mmpte{e— the
project successfully. .

Professor  Kaneff - said
outside funds would be
necessary to keep tha e»

periment going.

The . research

I
svstem iz based on the

extraction of "heat from
the “sun’ - using - a  heat-
absorbing chemical
tion involving the deco

position of ammonia. . ..

The nitrogen *  and
hydrogen  produced “are
transmitted to a central
plant. There they can're-
lease energy in- ‘the form
of heax which can be
stored for future ‘energy
generation.

The export of~ Ausua—
lia’s sunshine could, bes
come  possible by «ship=
ping surplus ammonia to
countries  with  climates
less  suitable  for  solar
energy production.’ © 7

“We - arc. -now . oap-
proaching a serious situ-
ation  regarding wn{m»
uation - of  this
P Carden said
of ‘the economic s
physicists in the Re
School of Physicdl Scien?
ces have 1o reduce their
spending.

CIf our work is to cons
tinue it should be com-
pletely paid for from en
ternal sources, | miost
probably by an a fitional.
grani - from the Govern-
ment.” ; i

Dr Carden  said the
group had given details
of its work  last years to
the Senate standing com-
mittee  on nat'onal re-
sourges, but the Govern-
ment had not vyet been
asked for financial assist-

v Kaneff - amu’
dolar energy projects  in’
the - United - States  and:
some smaller  countriess
notably- Israel, were 1e-
cetving substantial
government finance.
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B for industr
By 2000, seven times as much
capital would be devoted to energy
. production compared with the first
By JOSEPH GLASCOTT, Environment Writer seenario. -
- ~ - The solar energy policy would re-
A major study of solar energy policies has ulie large investments and new atti-
: s . udes towards energy,
?OHC!H(!&(] that Au:stralla must 2r eaﬂy Increase Industrial growth would revive by
Its capital expenditure on the development of 2020. and mineral production would
2 X 7 oe even greater by that time than un-
solar energy lmmedlately. der existing policies.
The study has found that at least five times t} ¢ present rate of
spending is required to achieve any worthwhile energy and
economic benefits within the next 25 years.

Assuming that a solar energy de-
velppmient policy had been imple-
mented in 1975, some impact would
have been seen by the vear 2000 and
. . : . a much greater impact around 2065,

Failure to make the ncreased investment in solar energy would _ A marked reversal would oceur by
cost Australia less in the short term, but severe disadvantages would 2100,
emerge in the long term, especially if a fuel crisis developed. _ “Delays of this magnitude may be
intolerable to some people but the
very high costs of achieving even
this result may be equally intolerable

The study, into the economic implications of solar energy policies
for Australia, was carried out by the Foundation for Australian
Resources, an independent, non-profit research group.

The report; Solar Energy, Austra-
Ha at the Crossroads, will be pub-
lished as a book soon. '

The chief executive officer of the
foundation, Dr B. S ‘Thornton, head
of the School of Mathematical
Sciences at the NSW Institute of
Technology, said vesterday the re-
port had been submitted to ihe
Deputy Prime Minister and Minister
for National Resources, Mr An-
thony.

Dr Thornton said the study was
based on extensive computer simula-
tions of alternative energy policies,

It shows that in a fuel crisis, with
Australia unable to buy availabje
high-priced imported fuels, at least
10 times more than present expendi-

pected energy requirements.

But if Australia had a suecessful
solar-energy program. solar energy
in a crisis would be 10 times cheaper
than energy from fossil fuels and
uranium.

A policy of indifference fowards
alternative ENEray resources, particu-
arly solar energy; would result in a
staggeing 100-fold increase in capi-
tal investment being requiréd - to

T o2

Computer

ture would be required fo meet ex- :

analysis

maintain-energy supplies with fossil
fuels and nuclear cnergy,

The study evaluated four scena
rios;

The first was called the Standard
Run, which the report cailed an apa-
thy policy of continuing the present
system without change — a “she'l]
be right, mate” philosophy.

By the year 2050 and beyond, the
study showed that mining and the
export of minerals would become
almost the sole way Australia could
pay its way in world trade. ,

No major breakthrough would
have been made in solar energy.

With an energy consumption rate
nine times the 1975 level. sums equi-
valent to 10 per cent of industrial
production would have to be spent
on pollution control.

By 2100 Australia would be a
very rich nation compared with the
rest of the world, but it would be
forced to adopt an isolationist policy
and a drive for self-sufficiency.

In the second scenario the study
fooked at the development of an im-
mediate solar-energy policy.

Up to the year 2000 industrial
growth would be inhibited and the
massive export of fossil fuels and
uranium would not materialise,

- —

to others,” the study said.
The third scenario examined the
effect of a fuel crisis. .
Australia after the vyear 2000
would be in a peor state and would
not be able to cope if the crisis last
ed for 10 vears or more. :
The fourth scenario, tlowing on
is, showed-that in a crisis,
id: development of solar i
would be required and could be
achieved at reasonable cost if other
ergy  supplies - became  much
_More expensive. ,
- A crisisw help overcome the
_social, ec and technological
lar energy pro-

grams. at present. -
If solar energy were developed
rapidly it would be 10 times cheaper
than fossil fuels by the vear 2000
and 150 times cheaper by the year
2100, .
In terms of international trade,
the combination of a solar-energy
policy and a potential erisis would
produce a boom period for indus-
trialists and farmes ‘
The massive distortion of trade
by reliance on mineral fossil fuel
and uranium exports would not take
place. :
The study concluded that a solar-
energy policy was well within Aus-
tralia’s economic ability.
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-Solar energy or doomsday, says computer—

has a different outlook, mninly velated to the

puter read-ont whic
gling b0 feed - 26

while the country i5 almest at a standstilt
through lack of an exergy source,

Yet  according to the
despite its  hardships,

sufficient, except for' energy, and still a

“ueky country.”

According to the compuier the problems of
Australia and the world by then could he

solved if energy from thi
nessed.

In ihe year. 2100 miost
uranium and oil resources

The' computer read-ott “was compiled by
the: Foundation for Aunstralian Resources, a
non-profit. resesrch  foundation  which =

Just o completed & siud
implications of s exner;

Fhe ' report appeals’ f
money 1o be
ergy for Aun

i

Iy claibms: that if any werthwhile energy

and _economic  pay-offs
within the next 23 years
spent wew.

ists aided by a computer
etf & major eners isi
te year 2106 unles:

ut on- developing solar en-

S bl .W_A. VST AL LA

esied mainly -in - Awstealia's foture energy
problems- they alse received other informa-
tion on the country.
is for This s a compul,
solar en~ the future unless m
spent on solar energy research soon.

VERR 3000

rowing at an annual rate of 76,000
amilies. plus 13,64{ igrant famili

The scientists produced a doomsday com-

I has Austratin
miflion  inhabitants

computer Australia,.
will  still  be  seif-

eading for urban areas.
use towns need reom le grow agricul-
tural land is diminishing and rural produc-
tion has decreased & per ith wood and
i on compared
6 figure of $1.5 billion.

Industrial. exporis have fallen and cheap
imports eontinue to flood the coungry i
c Australisn surrounding himself
as many. material goosds as be did

e sun .couid be har-

of the world's. coal,
will have expired.

¥ of - the economic
gy policies. i
or five times: more A natiol
and is 1

1 labor shortage started in 1904
ming to make itself felt. But the

¢ is very sound because the worid .
4, amd. we  are  giving i, our natural

minerals.
25

are 1o be  achieyed
ihe meoney inust be

TE & way is fotnd {s storc the sun’s energy

selar power could then

Although the computer

and the country's nraniuu
rould fast much Jonger.

The population has ‘moved {o 24 million
erage tralian is pow buying
as many material goods as he did

be used with ofber

operators werce intei-

The age of retirement -has dropped dra-
matically and the school leaving age has in- stat

&
To epable the 24 million mouths to be fed
we  have stopped exporting food and the
country is importing a third of ifs comsump~ @ ned

The massive vise in imported industrial
goods continues and has reached $14,000 mil- ov
fion compared with the 1975 figure of $2000 is fa

Mineral cxports are 20 {imes greater than
in 1976, but for the first: time in 100 years,
mineral  exporting trade has stopped

as
that Australia. is’ exporting only second
ore because its prime stocks have been mi

The country is stili offering coal and ura-
niwm  as ‘3 trade-off  for overse:
Bbas  still . been  no
breakihrough in the use of solar en

s | The  brains  of . the ' natien are
L.’[}U threugh theic old files remembering tales of
work eunce done with the sun - “solar en-
The birth rate bas dropped dramatically fo iv. was called.. They decide that is the
3'per 1000 per year and the death rate has
slightly to nine per 1000 and the na-
tion’s population has only risen twe million
in the past 50 years
People are materially rvicher, buf are net
buping new ifems as often as they did in the

has changed very little,  but ' society

BApeth 25 1997

of Australia’s trade.

The labor shortage has become

very rapid growth.

anable.

In the five years before 2100, 2.5 million
more hectares of land have come under cul-
tivation accompanied by a slow trickle of

peaple back {0 the coun{ryside.

countries are becoming concernsd ‘the prot Am appears. to be .

It 4

There - is
can. be self-
tence, except energy,

oil and
significant

solution and all attention focu
to harness the sun's energy ... .7

FOOTNOYE: Subsequent  re-runs

fia introdoced
showed that {
Iems with energ:

or the past 25 vears, iniernational trade
all seclors bas been declining and home
suption of energy frows fossil fuels has
been constant. We are Iearning e cope with
¢ stable sconomy following a century of.

sewe are not ablie fo trade goods for
food, the “return to the land™ policy

is still a very rich country but
how to stay

rs the only solution is fo adopt an
isolationist policy and a self-sufficiency drive.
ue thing wrong. Australia
ient in o all forms of evis-

the computer. using the premise that Austr
1 sound  selar ewergy policy,
e nation had very few prob-

Study urges
. 1mmediate

spending on

i

sgg_arenergy
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- SYDNEY:
policies has concluded that Australia must
greatly increase its capital expenditure on the
development of solar energy immediately.

The study into the economic implications of
solar-energy policies for Australia was carried out by
the Foundation' for Australia Resources, an
independent, non-profit research foundation.

The report, ‘Solar Energy, Australia at the
Crossroads’, will be published in book form soon.

Failure to make the increased investment in solar

energy would cost Australians less in the short term,
but severe disadvantages would emerge in the fong
;e:rmr(.j especially if a fuel crisis developed, the study
ound.
. In_a fuel crisis following a drastic cut in
imported energy and inability of Australia to buy
available high-priced imported fuels, at least 10 times
more expenditure than now would be required to
meet expected energy requirements.

But if Australia had a successful solar-ene
program in a crisis situation, solar energy would
10 times cheaper than energy from fossil fuels and
uranium. And capital cost per unit of energy would
be seven times cheaper, igeonid

_major stﬁﬁy of solar-energy 77

Indifference
Sy
A policy of ‘indifference towards salternative
energy resources, particularly solar energy, would
result in a 100-fold increase in capital investment
being required to maintain energy supplies with fossil
-fuels and nuclear energy. :
The study has found that at least five times the
present rate of expenditure is required to achieve any
worthwhile energy and economic benefits within the
next 25 years.
: The chief executive officer of the foundation, Dr
B. S. Thornton, head of the School of Mathematical
Sciences at the NSW Institute of Technology, said
%/)esterday that the report had been submitted to the
eputy Prime Minister and Minister for Nationa
Resources, Mr Anthony.
He said the study was based on extensivi
computer simulations of alternative energy policy,
if solar energy was developed rapidly it would be
10 times cheaper than fossil fuels by the year 2000
and 150 times cheaper by the year 2100, -




In Western ~Australia and
the “Northern - Territory,
where there has been  somie-
thing of a solar-beom over the
past few. years, solar units pay
their way  because - electricity
in remote areas can cost any-
thing between 10-and 20 cents
per kilowatt hour.

At those -prices the extra
cost of having @ solar unit in-
stalled-is recovered very soon.

But in “metropolitan - avess
like - Sydney, Melbournie ~and
Adelaide where -the. electricity
charge is between one and two
cents a kilowatt hour, solar is
UNECOnomic:

The: experts say that if the
Government ‘18- sincere in - its
promises 1o promote. -solar,
then there miust be incentives
1 tax concessions for home-
owners -~ or  depreciation :al-
lowances for industry.

If domestic users and indus-
iry can be persuaded to think
twice wheti it -comes to instal-
ling - newboiler or heater,
then it is estimated that with-
i1 the foreseeable Tuture 30 per
cent of © Australia's - energy
needs ‘could . be.coming from
solay sources,
what

S

about: the long
term?

Primary - energy needs are
expected  to double by 1885
and  guadruple - by -the “year
2000, with - the fossil fuels. —
like oil and coal — becoming
scarcer: all the time

One —man “with ~ a = vision
about the way we-should go is
Dr Peter Carden, Head of the
Energy. Conversion Group at
the -Ausiralian - National “Uni-
versity in Canberra.

Dr Carden’ thinks it would
be -possible for ‘the whole of
Australia to: be ruh by solar

AHIS is a model of Dr Peier Carden's solar
power station #€t the AN

In. frout are the 20 i diameter sheet
metal mirrers’ and at back . the chemical

changed fnfo a mixture of hydrogen and
nitrogen which goes inte another heat ex-
changer and eoeled. The gas then fiows
back down another pipe to andther set of
ant which would convert {he sun's rays heat exchangers where the energy is ex-
inio energy. iracted by a reverse process.
flows. i pipes 'zt “normal The energy .is ihen used {o boeil waier to
‘rom - ihe plaat io the dishes. rhine just 1
them it goes thretigh a heat conventional cily
and . is raised in temperafure to the reconstiluted ammonia s
ibrough the same process aga

recyeled

the hot ammeia s circulated

around small chambers where the energy is

irapped,

The ammuonia absorbs the energy and is

&

Surpius

ruergy i
rogen and nitrogen stage an

piped off at the
stored un+

derground for fulure use when (he spu is

an we real
make the s

not shining — or for export.

work for us?

IF ANYONE can develop
: solar energy it should
be Australia.” After all,
there’s a lot. of the raw
nraterial -around.

of - the - sbinniest
¢ thes world, solsy
energy Ad be the answer-io
the fast diminishing supplies.
of oil; gas and coal.

But even with todavs news
that resedre development
be . upped
233

From being & wo
in the field 3 few ve
Austratia s has
behing “dra

The Uy
Asp_cnd more: than €200 million
this vear.” Japan has allocated
$100 million a year for what i
calls Operation Swishine,

Even : the geographicaily

Unsuital on . the

Yi of - Burape,;
solar-en

expendiiy i

e ture to Dearly $30 mils
Hdon for 1976-77;
- Those sort -of cash Tegister
i‘zgure:; mean that at lonig-last
the {quckx nalighed ‘concept: of
Wishine power is beinig tak

seriously: Eaan

Bub just how feasible is it?

There is the short term do-
sdium term
In Use = and the
long-teim ¢ idea of
solar - power stations rugning
evervthing,

For domestic use the teoh-

guology is: already here, mainly
in the hot water-arss,
. Aboub . 25000 - Australian
families: now roin s water
by 4 UNS" L TAys
i ing special collectors ins
alled on ' the -roof of “the
Hiouse!

<5

£aieh

ted - States il

By CLIVE BOLTON

The industry: is growing at
something 30 per-cent 4
year as more and more people
are converted. But-still” solar
energy..only  provides: 0.1 per
C: of the couniry's: energy

also Ins
y.oas s
vimming

popula

Present ~systems —work  In
conjunction with normal elec~
tricity ‘supplies which ¢ut'in to
boost heat on cloudy days.

Users _reckon that 80 per
tent: of their needs are pro-

lation

mn

ngs- in

The development
will conditioning

as. much en-
ergy in the summer as heat=
ing does in the winter.

The great adyantage js that
there will virtually be no need
for. * up®as-the unit

be used when the
sun is at its hotiest

Even so0, if ¥y house  m
Australia went: to solar water
heaters, it would only save 6
per-cent of the totdl. energy

Al

S0 the obvious next move 1s
into industry - 4 big user of
heat which accounts for 50
per cent of ~all energy pro-
duced.

Transpori (40 per cent) and
electricity - with 0. per cent
texeluding heat) make up ihe
remainder-of the pércentage.

One - scheéme - sponsored - by
the CSIRO, at a . soft drinks
factory - in Queanbeyan, near
Canberrs; is.an ‘enlaiged ver~
sion of- the domestic unit and
i ‘saving 80 per-cent of the
total o1l that would -normally
nave been used.

It omeansc: each o factory
having its own individual heat
collectors and tanks:

But it also means there 15 8
short term future with solar
being used in ¢
with “conventional ‘supplies to
conserve “the precious depost

b fixe

just been solver
a major breakthrough at
y University.

up with' a new. method using
glass  collectors “sputfe;ed"
with layers of copper and iron
carbide, and which are capa-
bie of delivering heat at over
100 degrees C - and heat i3
where  Australia- uses  about
one-third of her energy.

Dr Brian Window, leader of
the university’s Solar Energy
Group, said: “We have found
a cheap way of collecting @lxe
energy. A lot. mote désign
work is necessary and we need
the answers to many practical
problems.”

And, of course, theres the
biggest advantage of all. Solar
energy is completely pollution
free and without any of ‘the
dangers surrounding the coal
and uranjum mining. indus-
tries.

But -there is a snag io the
system. And as usual it is cco-
nomic:

power stations -and claims the
first one could be operating. a
small town i 10 years time.
He says: “Ag far as I can
sec there is no alternative. We
have the technology, but need
more money to bulld a pilot

ly
un

eonjunction

e

.B’ research team has come

scheme  to carry on- develop~
ment work:

“The problem is that at the
moment: “solar  powsr would
cost- more n - conventional
power. Qhviou e all hew
developmer & expansive
bezin hountil better and
aper -techniques: Bring the
price: dowr,

“I have vet to be convinced
that industry could be coaxed
into using solar power while
there is still cheap electricity
available from £

o

i w
he doesn’t care”
Dr Carden’s idea ‘s to build

solar “farms® Ucoliecty the
sun's rays Tough 't arids
dishes

o1 - reflective * metal
eompy

ter 50 that

transporis it 1o
point, - and from there ..on it
drives & - power. station

like eletricity. of ~oil “does

the moment.

8% v wvaiting for ke ihie
energy 18 Stored inihe form
hydrogen . and . nitrogen
until the power is-needed.

Next.  con the- - probiem
which = bedevils - every’ solar
‘projects How do you-store the
hydrogen and ‘hitrogen: for a
‘rainy day?

> swer 15 1o
make: sure: that the “farm” is
buils in-an ares suitable for
underground -storage-—a porous
layer  of ‘rock c¢overed by a
hard ~layer - so that ‘the gas
cannot egcape.

Dr Carden ~says: “All ~you

doing” Teally-ds ‘creating

ting it in-a- storage spate 4
stead of just finding it there.

“On o any-day ‘when - the ¢li-
matic conditions are not right
you . simply’ live -om your re-
serves, Or exp it

“Therss ough - sunshine
over -Austtalia  torpower ihe

vorld - ifoniy it can be har-
nessed.

“givilisation - has heen lucky
to have had-a bonanza of fos-
sl fuels. But they “can't Keep
on being lucky forever and al-
‘es have 1o betried.”
ork 15 dlso ‘going on into

. AThe Hard-hedded’ business-
only in




Anthony to push
for $9m boost
1o solar energy

By CLiVE BOLT

THE Minister for National Resources, Mr Anthony. is
o press the Federal Govermnent to increase spending
on solar energy from the present $1 million a year to
at least $10 million. :

- He will put his proposals to Cabinet when he returns
from a tour of Europe and the U.S. on May 9, know-
ing that some other ministers support his view,
Hig decision o baek
solar energy is in line

with the findings ol a

Senate committee  on

national resources.

The commitiee, whose report
will be released at the end of
the moenth: . will - recommend
that spending on
ment of solar energy be in-
creased considerably.

It will also-call for the set-
Hng up of an energy commiss
stony o co-ordinate and plan
for Australia’s energy poten~
tial and needs.

The committes will urge the

- Croverniment {o- sponsor any
" research into the ereation of a
new fuel to replace oil, which
will ‘be the first conventional
energy source ‘to run.out:

If  predictions. are correct
Australia’ will -run “oui. of uil
within 15 years yd face a

g sl S1UM worth spending

Behind = My ~Anthoeny's
thinking is the. controv
surrounding uranium, with i
Tiaky i

The = NSW  Premier. Mr

- Wran, recently granted more

1 THE INDICATIONS from Canberra
- suggest that Mr Anthony may have his
work cut out in persuading Federal
“abinet to spend $10 million a year on

Fe

than $1 million to scientists at Sol.ar ‘“?f“ng.Y research, as the Dery
Sydrey University who have Prime Minister proposes to try to do
Just  announéed . w. major § on his return to Australia from his

rough- th solar energy
research,

EDITORIAL PAGE 8

overseas tour. Sorne of the most

- main unconvinced of the value of solar
e research in Australia.

There is not much room for doubt
that on this occasion it is Mr Anthony,
not his more cynical colleagues, who
correctly perceives the requirements
of the situation.

than any other natural commodity can
surely not afford to neglect the oppor-
tunities which that fortune will offer

be importing the bulk of our oil from
overseas and paying the current
OPEC price for that energy. While it
is true that our coal reserves will last
us for centuries and provide the major
part of our present non-transport

powerful figures in Cabinet still re-

A nation which has more sunshine

§ in the developing international oil
shortage. In less than 10 years we will

fossil fuel requirements, the Yonly
likely way to resolve transport
problems after the oil runs out looks
to be through the co-called “hydrogen
economy,’’ which depends on the
availability of cheap and abundant

electricity. -
~ Solar energy appears the best bet in

this direction, being not only ¢leaner

~ but cheaper than the various nuclear

options. It also offers the distinct
possibility of energy exports = in the
form either of conventional electrical
power transported by cable or of
electrically generated hydrogen fuel
shipped by tanker.

With those glowing opportunities
available - and with the proferred
hope of retaining energy in-
dependence for the future — Mr
Anthony’s $10 million a year is not an
unreasonable request. At the very
least it is the kind of investment
which a nation with a traditional pride
in not only its sporting instincts but
its ability to gauge the sporting odds,
ought to see as a good bet.
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Parliament told ANU solar
potential to fill an

The Senate Standing Committee on National
Resources has told Parliament that the ANU
solar ammonia process for harnessing solar
energy ‘appears to have the potential for filling
an important need in Australia’,

In a report on Solar Energy tabled in
Parliament last week, the Committee says that
if the process can be developed successfully, it
would have application for supplying the power
requirements of remote rural and mining town-
ships.

An article carried in AN Reporter on
25 March said experiments by the solar energy
research group in ANU's Department of
Engineeting Physics. Research School of
Physical Sciences, have indicated that & proto-
type plant for the generation of solar energy on
a commercial scale can be made to work.

In its submission to the Senate Standing
Committee, the solar energy group - called the
Energy Conversion Group - had said it needed
$1.4 million (at May 1976 prices) over the next
five years to compiete its rescarc| program if
ANU continued to provide the staff. materials
and equipment it did last year. If the University
could no longer support the project. 32 million
would be needed over the ensuing five years

The small prototype plant which the Group
says can now be made to work, would be
built for final experimentation in the five-year
period.

The Senate Committee has recommended
that until a long run energy strategy for Aust-
ralia is produced, ‘solar energy research at the
tertiary level should be maintained in real terms’

University research should be adaptive of
overseas technology or aimed at the develop-
ment of innovative ideas. It is necessary to
maintain a sufficient level of funding to enable
Australian scientists to participate in technical
exchange programs with other countries’, the
report says.

The Energy Conversion Group had also told
the Senate Standing Committee that is saw an
evolutionary process for the development of its
system, starting with the installation of solar
ammonia plants at remote rural and mining

of the Australian National Unive, ity

townships to provide their electricity needs
extending to larger cities fater with other.
plants,

The Senate Standing Committee has
reported that ‘It is unlikely. however, that
medium scale solar power plants to fill these
requirements (supplying the power for remote
rural and mining townships) could be functional
until the 19905,

A number of submissions urging the setting
up in Australia of solar power stations had been
made to it, the Committee reported. ‘The
Australian National University Department of
Engineering Physics is the only research group
in Australia that has brought the concept for-
ward to anexperimental stage, and is proceeding
with plans for a small scale prototype to be
built in the next decade. subject to funding’,
the Committee’s report says,

“The scheme proposed by the ANU research
group. described briefly as the solarammond
Process, attempts to overcome sompe of the
major problems associated with solar thermal
conversion, in particular, the storage and heat
transfer problems

¥ At this stage, estimates of the cost of
the electricity generated via the proposed solus-
ammonia system seem to be based principally
on United States system studies undertaken
since 1973, which indicate that solar power,

- would cost less than

using present technolog

five cents (.&USVIVX’AIAIAL’H)» pa; '1:\\ att }ln;ur.
Studies undertaken by the ANU research group
support this estimate’, the repart say

“On this estimate depends also the assertion
that solar electric power could already be
economic in remote localities where present
POWET Costs are above this figure, although it is
above current city prices by a factor of two or
three.”

The statement by the Standing Commitu
about the potential of the AN
TOCess comes in a report which recommenc
directions for solar energy research and
development in Australia.

} solar-ammonia
is

The report says ‘The only areas which the
Committee considers worthy of encouragement

for commercial (solar energy) development at
this stage are low grade heat applications for
industrial purposes, heating and cooling of
buildings, and small scale power generation for
remote and isolated areas. In all other areas
there is a need to maintain a watching brief on
overseas research and development’.

ANU Reporter today reprints, slightly
abridged, the recommendations contained in the
report on Solar Energy by the Senate Standing
Committee on National Resources:

The Committee is aware of the increasing
importance of energy resources for the future
and considers it to be important enough to
warrant a combined and co-ordinated approach
by the Commonwealth and State Governments
to energy conservation and to ensure the future
availability of energy supplies

The Committee recommends that

Energy Policy and Research.

® it is ne ’ to maintain a group ¢
scientists and technologists in Australia wo
on solar energy projects and that there is an
associated need {or the involvement of industry
to develop concepts into practical industria}
applications.

® the establishment of an energy policy for
Australia is an important priority.

# there should be no separate action taken to
increase the level of funding or secslerate the

9
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energy project has
important need in Aust.

important aspects of energy research and
development considered to require special
stimulus

Direct promotional activities to encourage
the conservation of energy and the use of
alternative energy resources.

Encourage the exchange of views between
State energy authorities,

Promote the exchange of technical inform-
ation between Australian and overseas
countries

Allocate funds for basic research into
energy matters in Government research
organisations and tertiary institutions.

Allocate funds for development and applied
research in energy matters including
expenditure on demonstration and proof of
concept projects either directly or on a
contract basis with Government and researc
orga iens and industrial firms. Provide
assistance to individuals and organisations to
enable monitoring of new projects incorpor-
ting alternative energy systems

Advise the Government on all matters

relating to the pricing and exploitation of

fossit fuel and uranium resources
® the Australian Energy Commission be
advised by an Australian Encrgy Advisory
Committee which would pro advice on
scientific and economic

B

mg toan

FuTeli)pmx‘:nt of solar energy until an overall
v policy is established
@ the Commonwealth Government establish a
statutory body to be called the Aun tralian
Energy Commission to have an averal}
responsibility for developing and co-ordinating
long term Australian energy policy. This
authority would be responsible to Parliament
through the Minister for National Resources.
@ funds be provided to the Australian Energy
nission to enable it to undertake the
following functions:

Determine priorities and aliocate funds for

research and development of afi energy

resourees.

Allocate funds for the development of

Co

membership of the
id  comprise

overall energy policy. Th
Advisory Committee  wo
represeniatives from  industry,
Commonwealth Government research b
Commonwealth and State Government energy
the Australian Science and Tech-
ities and tertiary

authority
notogy Council and unive
institutions.

Solar Energy.

@ the development
considered as part of an overall energy strategy
The evidence suggests that solar energy will not
make any significant contribution to Australia’s
energy needs before the end of the century
should take its place within gn

far energy needs to be

Solar ene

Continued on page two

Continued from page one

overall energy strategy. The only areas which
the Committee considers worthy of encourage-
ment for commercial development at this Stage
are low grade heat applications for industrial
purposes, heating and cooling of buildings, and
small scale power generation for remote and
isolated areas. In all other areas there is a need
to maintain a watching brief on overseas
research and development.

@ there is 4 need to maintain spending in real
terms on solar energy research at Australian
tertiary institutions until the priorities
energy research are established by the A
Energy Commission

@ the existence and operation of the proposed
Australian Science and Technology Council will
assist in overcoming and avoiding duplication
and unco-ordinated effore. The avoidance of

wasteful expenditure and duplication should be
considered by the Senate Standing Committee
nce and the Enviranment as part of its
‘Australian Science Policy Inquiry’.

The Senate Standing Committee also made
recommendations
for domestic purposes, industrial applications,
heating and cosling of buildings and research
into alternatives for liquid fuels.

bout low temperature heat




NERGY

Dr Peter Carden. head of the &y nergy
Cnmervmum Group at the Ausiralian ?\auonat
imxcrszz s Research School of Physical

ciences, Canberra. will be guest speaker at the
rarhes Promotion Council meeting mmght

from the Sun absorhed by i
The meetmg will be & number of mirrors which L"’}‘U
M at 8 pm, 1 turnouses ammonia {o. | sted :
Stary of the o0 steam - generated energy for -
fon- Couneil. . My electricity. Dt Carden sa
d ;g‘dh’?\ke “[33; The ammonia is converted  of setting up a
av

as' the Council’s

he reeveling eliminates  million while 1

i
tonitrogen and hydrogen ~ Station for a POpuk :
and then back into ammonia. 3.000 people won he ‘E\

the cost
hower
on of

poitution and the use of il tional station weuld

and aloas generating  million,

fuels: However. the fuel costs

The mirrars are con (Continued on

age i3)

Energy

(Continued from page |
of a conventior
over 10 vyea
about the the
station while a solar power
station would be the
reverse. with ammoma which
can be sold as hy -product.

Promotion Council Sec.
retary. Mr John Clarke.
said - it g expected
representatives of both
Forbes Municipal Council
and Jemalong Shire Coun.
cil will attend the meeting,

He said an interested
persons are ome. es-
pecially schom students.

{.’;




Threat to
: major

! solar
energy g
\ project §
|

, i
From DAVID BROADBENT }
CANBERRA. — a major

Solar study
WE welcomed your featuring
 (236/3) our work over the past

four years in the Department
of Engineering Physics on the
mass ytilisation of solar en-
ergy. Unfortunately, as a mis-
understanding appears to have
arisen during the inapection
and infermation session on
the project, probably as a re-
sult of the complexity of the
issties and ideas introduced on
this occasion, we would valye
the opportunity to correct any
such misunderstanding in case
it might harm the cause of
solar energy research.

In presenting our work, we
made comparison with the
USA Central Tower project,
but not with any Australian
research.. In response to g
great number of interesting,
informed, intelligent questions
from the press on the many
involved scientific, tech-
nological and economic aspects
of our project, we discussed
how our system could produce,
store or export hydrogen as
well g5 ammonia and other
products, apart from being
able to -penerate  electricity.
This seems to have been in-

terpreted as claiming
superiority, but we ourselves
do neot view the situation in
this way. Indeed, we stressed
specifically that our work is
complementary to and not in
competition with work being
cartied on in Sydney Univer-
sity (which we respect and
admire).

Rather than consider the
present . situation as a race
(the ‘Solar Stakes), we look
on it as a fight for survival of
solar energy research: no one
is in the luxurious position of
being a competitor in a race,
with the support which this
condition usually implies. We
still stand by our view put to
the Senate Standing Commit-
tee on National Resources in
June, 1976, that because solar
energy research is still in its
infancy, all valid approaches
and ideas should be supported
to allow them to demonstrate
feasibility and provide
sufficlent  information  on
which to base proper decisions
for future utilisation. We be-
lieve that eventually solar en-
ergy will be used in many
ways, all complementary.

Finally, may we thank you
for your strong support for
solar energy and offer our
contratulations on your
editorjal *“Pushing into the
Solar Energy Age’ in the
same i{ssue of The Australian.
We support your call for Aus-
tralia to develop solar energy
as a major national project.
This seems the only practica-
ble way in which solar energy
can be developed in time to
have a significant impact as a

truly  alternative  energy

source.
STEPHEN KANEFF
Professor and Head
PETER CARDEN
Head, energy = conversion
group, Dept of Engineering
Physics, Australian  National
University.

Grotesque

PICKERING's cartoon of
Sir Robert Menzies (24/3)
depicting him as a fat, senile
cripple shoved off his wheel-
chair info the mud, with a

solar energy project
which could make it
possible to ‘‘export”
Australia’s sunshine is
threatened by lack of
funds.

Scientists at the Australian

National University have
been told the project is
“too practical” for a uni-
versity.

ANU officials believe scarce

funds should be reserved
for more pure science re-
search, such as nuc

cs and diffusion re- |
search. -

The head Qf ‘the ANU ' en-

gineering physics depart-
ment, Professor: Stephen
Kaneff, said vesterday his
research team needed $1.4
million over the next five
vears to perfect the re-
volutionary system.

But a spokesman for the

vice-chancellor,
Nes! Dunbar,
confirmed that no money
would be provided for the
project after the end of
the year. Professor Dun-
bar is a nuclear physi-
cist. - :

Professor  Kanefl said he.

was confidenf the ANU
team could soon develop
a  prototype  machine
which- would fill  the
power needs of a small,
remote town.

i On a large scale, the solar

energy system being de-
veloped could generate
enough heat energy fo
serve a city the aize of |
Adelaide. Bui this was
“many years’ away.

Professor - Kanefl’s project

involves a new method of
storing heat which would
allow energy to be col-
lected and exported to
foreign countries.

The system uses the sun’s

rays to break ammonia
down into nitrogen and
hydrogen gas.

When the itwo  gases are

resynthesised  they  re-
lease heat energy.

[THE URANIUM DEBATE |

WikL 1T BE USED
FOR NUCLEAR WAR?) |

THE URANIUM DEBATE
WL IT 52@%%0
\ FOR NUCLEAR WARZ]

THE Sa,qg DEBATE

Wikl [TCOME UP

TR
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ack of funds cuts
solar energ

CANBERRA, - A
lack of funds is threaten-
ing the devclopme‘}t of a
commercial solar encrgy

project at the Australian

ces. and Professor Steph-
en Kanefl, head of the
Department of Engmce:—
ing Sciences, said yester-
day  that fo" million
would be needed in the

National University, next five years if the ex-
Canberra. periments were to come
Gy L : - “to fruition.
beg"f”’“ﬁf’{“ ’f‘_i‘ ANI% Dr  Carden said  that
e e Wit provided no major ob-
years they can produce a stacles were  encountered
solar plant that would . success of vecent ex-
supply the ene rgy needs pm*in;cms indicated - that
of & remote mining town- 4 prototype piant for the
ship. commercial generation of
But the university has.  solar energy - could  be
told = them  that,” for produced . within -~ five
€CONOMIC  reasons.  pro- years.
vision of funds for the IT" commercial interests
project by the Energy then developed the results
Research  Group, will of the research. solar
Ccease at the end of  the cuergy  could power a
vear, town in four to five more
The Ln‘\C]SJT" has said -~ years.
that money will be' made “Our theoretical and
a\d”dbk to  projects in c\pcnmenml investigations
pure science  at the ex- so far ead us - f{o
pense of applied science. belisve lhd( a  sutcess-
Dr  Peter Caxdrzm of ful prototype system can
the university’s Research  be bmlt Dr  Carden
School of Physical Scien- said, “but until ‘this is
1
Ny L

university's

plan

realised in actual practice
there is no absolute
assurance of success.”

The research has been
going on for about four
years. About - $250,000
has been spent.

Dr Carden said the
decision to
stop providing funds for
the project would mean
that 3400.000 a vear for

five vears  would  be

needed  to  complete the-

project successfully.
Professor  Kaneff said

outside funds would be
necessary to keep the ex-
periment going.

The research - group’s
svstemm is based on the
extraction of heat from
the sun using a heat-
absorbing chemical reac-
tion involving the decom-
position of ammonia,

The nitrogen and
hydrogen produced are
transmitted to. a central
plant. There they can re-
lease energy in the form
of ‘heat which can be
stored for future energy
generation.

The export of Ausira-
lia’s  sunshine could be-
come possible by ship-
ping surplus ammonia to
countries with - climates
less - suitable for  solar
energy production.

"We  are  now ap-
proaching a serious situ-
ation  regarding mntm—
uation of  this pmjcu
Dr Carden sau:i “Because
of the cconomic situation
physicists in the Research
School of Physical Scien-
ces have to reduce their
spending.

“If our work is to con-
tinue it should be com-

pletely paid for from ex-

ternal sources, most
probably by an additional
grant from the Govern-
ment.”

Dr - Carden said the
group had - given details
of its work last vear to
the Senate htandmg com-
mittee on = national re-
sources. but the Govern-
ment had not vet been
asked for financial - assist-
ance.

Professor Kaneff said
solar energy projects in
the = United States and
some  smaller countries,
notably Israel, were re-
ceiving substantic
government finance.




From The Canberra Times of July 1, 1975

‘ANU work on solar
energy threatened

A research . team. at the
Australian National University
that has experimenta
developed an  international
breakthrough with & system of
chemically - ““canned”  solar
energy might be forced to close
down because of financial cuts.

The team has been working at
ihe Research School of Physical
Sciences at the ANLU, However,
its continied work there was now
threatened by a policy of the

ol “that it ~should {imit “its
funding to ‘pure” research related
io the nature of the universe, two
salar researchers said yesterday:

Another ANU solas-energy
initiative threatened by financial
ciits is the proposed constry
of 2 sun-heated house in Kambah

e sola pressech setear fuels

ANU study brings solar power nearer

By ROSS ANDREWS

by Jennings Industsies Ltd which
is floundering for want of $25.000.

The ANU team’s system is
revolutionary . because it - links
chemical ~reactions  with  solar
energy:

This closed, “perpetual-energy’”
system involves the decomposition
of ammonia into nitrogen and
hydrogen. At the same time, solar
heat is absorbed.

The nitrogen and hydrogen are
later rc;ymhcsised 10 release
energy in - the form of heal

“Alternatively, the chemicals may

be “‘canned”. for- future energy
generation. This gets over the
hurdle of cloudy days that proved
to be a bugbear in . earlier
solar-energy methods.

BY JTACQUELINE RTES

wig. i miich ymalier. 9]

coliection o ‘solar - energy
hreaking down the ammonia
“stecrable” array of parabolic |
mirrors, managed by a s’haredi
computer-controlier. Cheap
pressed steel, plated with rellective
filin. can be used to make the |
collection mirrors: ]

The solar-ammonia system was
outlined last year in a submission
to the Senate Standing Committee
on National Resources by Dr P.
Q. Carden, head of the
energy-conversion  group at the
university's department of
engineering physics, and Professor
S. Kaneff, head of the department
of engineering physics.

Thke scientists
believed that - after a
five-year - experimental
program - they could
gain:enough - “sound”
knowledge to start a
solar-ammonia pilot
scheme to prove the
systeny.

Aol of 82 million
would be needed over the
five . years: - Additional
funds " could  ‘speed the
development ol -~ the
process:

However, - the "ANU
scientists -are funded only
o the end of this year.

Meanwhile, in the
United States; the nearest
comparative advanced

research - — ioto
‘‘central-tower” solar
energy o 15 receiving

funds to the tune of more

. than $5 miltion for each of
| at least three feasibility
studies.

P Re———

Dr Carden says the final
proof of the ANU concept
would - come with - the
building of: 2 10-million
watt “solar-ammonia
“stand-alone” system 10
run & remote town.
possibly 2 mining town,

The ~Austrahan - study
started four years ago, in
the university's
department of cngineering
physics; to determine the
feasibility of “‘mass
atilisanon”™ - of - solar
energy.

Gathering
energy

Three years 2go. it was
found - that - “thermo-
chemical energy transfer”,
using ammonia, seemed to
be the best solution to the
probiem of gathering
enefgy . from ecach solar
collector.

“Then  cvervthing else
started to fall into place™,
Dr Carden’ commented
vesterday:

The “invoivement of
chemical energy in the
process mieani that the
iong-stapding problem
with -solar “systems
(extreme - difficulty ~in
storing energy) had “been
theoreticaily solved. Only
the basic themical
reactants had 1o be stored.

The nitrogen-hydrogen
mixture 10 be stored
sinder. pressure below:ihe
sround, possibly ‘using
natural or man-made

reservoirs, Disused oil or
gas wells, or existing water
bores, arc possibilities.

The initial “bootstraps”
staff of one person in the
first year of research, and
two more in the sccond,
was boosted 1wo years ago
10 @ total of six.

Since  The Canberfa
Times published 2 report
(above) on the system on
July 1, 1973, the team’s
research ‘has dramaticaily
advanced.

Work has -advanced in
experiments on the
breakdown of ammonia at
high temperatiires and
pressures, and improved
on the “original
mirror-array system.

The conclusion -of -the
team; couched in the
normally reticent
language of scientists, was,
“It seems that a prototype
system can be made i¢
work”

‘Way ahead’
of US

In spite of “their small
grantiihe ANU
rescarchers  believe  they
are- tway o akead’
experimentally of the US,

v

which has not yet reached “corradiative” networ

the ‘experimental ~stage,
Professor Kaneff said,

fn- their Senate
submission, . the ANU
scientists said of their US
counterparts, “We can
invoke their —results —as
being relevant to our
system as regards
economic aspects and can
point 1o technological
features which are at least
as favourable as those of
the centrai-tower
concept™:

A major -advantage of
the ANU solar-ammonia
system ©over the “US
method -is “that it cap
provide practicablg
storage to cope with daily
fluctuations, with
variations due to weather,
and “even- with seasonal
fluctuations in insolation™.

Present cevidence

i s1s the ANU
ystem's - mass utilisation
of solar energy might be
achieved, using present
technology. at a cost of S¢
a kilowatt  hour. US
estimates range down to
about 3¢ a kilowatt hour.

The “figure s {wo or
threefold ~ above . current
ity prices, but “there are,
SVEN HOW, Temote owhs in
Australia ~where the

W : |

2 | ®

present ‘power cosis are
greater than 5S¢ a kilowait
hour™.

The Senate submission

oints out that
development of specialised
manufacturing  industry,
assisted by increasing
demand and economies of
scale; should lead to cost
reduction “so reducing the
price of this form of solar
power”

Solar energy can
produce large-scale
electricity, nitrogenous
fertilisers from air, water
and energy. refined metals
{through reduction of ore
by solar-powered
hydrogen, or electrolytic
refrningy and
transportabie fuels like
hydrogen, -tngthanol and
ammonia.

The submission called
for “generous” funding of
fundamental  studies and
applied research in
Australia comparable ona
per capita basis with that
mthe tS

Basically, . a future
solar-ammonia plant
would consist of collectors,
an energy-gathering

converging on a central
station, an energy storg,
" means for recovering soiar
energy {as in heat)
means for converting the

fecovered cnergy into &
usable form (like a steam

generator couplsd with 2
conventional turbe-
alternator;.

Apart  from - power-
generating  industries,
major . manufaciurers  in
steel pipes, tubes and

automobile - bodies  (their |

methods can be used to
press - steel plates for
collector ~mirrors), could
benefit from the
solar-ammonia process.

The submission said, -

“For exaraple, in order lo
feed a growth over 50
vears to_10.000 million
watts ~of solar-power
generation, approximately
1.5 mitlion  pressed-steel
collectors ‘would be
required per year, valhued
at perhaps 8500 million.
This is-comparable to the
present Australian
miotor-vehicle-body in-
dustry.

“The pipe - and - tube
manufacturers wonld be
stmilarly stimulated as
would, of course, the steel
industry. Moreover,
Australia’s balance-
of~payments position

k would be improved over
the period by an average |
of $650 million per year |

through the sale, at world
market prices, of the
steaming coal thus saved”.

i
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Official
stop
to solar
funds

The ANU' officially
announced yesterday
' that it would stand by
the decision to financial-
ly abandon its unique
solar-ammonia  project
at the end of this year
unless outside funds
were invested.

i
§

If “appropriate bodies”
were negotiating for an in-
volvement in the project at
the end of 1977, and if
their interest could take
the project to the stage of
proving the feasibility of
building a 10-megawatt
electricity-generating sta-
tion, the ANU would con-
| sider a “further extension
of support”,

‘Matter for other

organisations’

The decision was re-
ported by The Canberra
Times last week.

In yesterday’s press
statement (the first of-
ficial statement on the
" issue by the University),
the Vice-Chancellor,
Professor D. A. Low,
said:

“It must, however,
now be for organisa-
tions, which are geared
(as a university research
school is not) to consider
whether it is feasible to
take the project for-
ward, to determine
whether they should
ta§c an interest in doing
s0’.

The Member for
Fraser, Mr Fry (Lab),
said last night he was

“extremely disap-|

pointed” with university
authorities who gave
him an undertaking on
Wednesday that they
would give sympathetic
| consideration to keeping
iI'the solar-ammonia

project research going

for the first six months
| of next year.

et

BRSO B

One of Australia’s leading
solar energy research projects
will be abandoned by the
ANU at the end of this year.

The project at the university's
Research School of Physical Sci-
ences had developed an interna-
tional breakthrough by chemically
“canning” solar energy. By the
1980s, the system could have pow-
ered a remote Australian town with
a 10 million watt solar-ammonia

1| “stand-alone” plant.

The system (it is the most ad-
vanced project on a self-contained

| solar power-generating process in

the country) has an Australian pat-
ent pending. It attracted inquiries
from State and municipal author-
itics and leading firms around the
country and has had queries from
as far afield as Saudi Arabja, India,
Indonesia and the Philippings.

Over five years, it would nced 82 ) :
~ believe the system could ultimately

million. .

Some of the greatest interest
shown in the project so far has been
from a State government energy
authority — but it found it could
not aid the project financially be-
cause of complaints this would have

brought from solar researchers

working in its own universities.

The Senate Standing Committee
on National Resources said in its
solar energy report that “the ANU
solar ammonia process appears to
have the potential for Eg?ng an
important need in Australia”, and
it would have “application for sup-
plying the power requirements of
remote rural and mining town-
ships”. .

ANU to

solar proj

By ROSS ANDREWS

But it is not yet far enough ad-
vanced to be supported by invest-
ment from private sources.

The university and the head of
the Research School of Physical
Sciences, Professor Robert Street,
have decided the project should
receive no more funds past the end
of this year, university sources said
yesterday.

The project is already winding
down and its technicians are seeking
jobs elsewhere.

The Canberra Times reported
four months ago on the possibility
that the project could be closed
down because of financial stringen-
cies and because of a policy in the
research school that it should limit
its funds to work on “pure” research
into the nature of the uniyerse.

The project is headed by £r Peter -

Carden, and Professor Stephen

Dr Carden and Professor Kaneff

supply large population centres
(like Adelaide) with electricity.

The ANU solar system is revo-
lutionary because it links chemical
reactions with solar energy.

This closed, “perpetual-cnergy”
system involves the decomposition
of ammonia into nitrogen and
hydrogen. At the same time solar
heat is absorbed. The nitrogen and
hydrogen are later resynthesised to
release energy in the form of heat.

Ahcmative!y, the chemicals may

be “canned” for future energy gen-
eration. This gets over the hurdle of
cloudly days that proved to be a

axe top

is

Kaneff, who is head of the research
school’s department of engineering
physics and intimately connected
with the energy-conversion group.

The project was the ANU’s only
commitment to solar energy. lis
fate was sealed by the rescarch
school’s regular review committee
late in 1976 — which has kept its
findings confidential.

The ANU Students Association
newspaper, Woroni, quoted yester-
day Professor Street, who chaired
the review committee, as saying the
solar project had entered its “de-
velopment stage” of researchand he
expected costs to multiply tenfold.

Dr Carden and Professor Kaneff
disagree, saying they want only
$200,000 next year or the main-
tenance of the same level of spend-
ing the project is getting at the
moment.

bugbear in ecarlier solar-energy
methods.

The total system involves the col
lection of solar energy for breaking
down the ammonia by a “stecrable’
array of parabolic mirrors, man:
aged by a shared computer-con
trolier. Cheap pressed steel, platec
with reflective film can be used t
make the collection mirrors.

The ANU team has worked on it
process for four years and the sys
tem is now widely-regarded as th
world’s leading thermo-chemical so
lar power system.

A university spokesman said las

- night that he could not comment o

the situation.

Safe storage of N-waste seen, an
two energy reports. — Page 3.

i



SOLAR ENERGY |g

In the Foyer of the Oliphant Buildin.
Sciences there is 3 model of a solar ene:

g of the Research School of Physical
gy based power station. A small

working station was to be the culmination of the research by the Energy

Conversion Group of the Engineering Physics Department within the Research

School. However the University and the Head of the Research School have
refused to fund the project past the end of this year. Since then the Univers-
ity has attempted to keep the decision under wraps.

The project headed by Dr Peter Carden

1ses concentrated solar energy {0 induce
a chemical reaction in ammonia that ¢an
later be reversed, yielding energy for the
production of electricity. Because the
solar energy is concentrated, and the
energy product can be stored and trans.
ported the process developed by the
ANU Solar Energy Project seems to have
the poteatial for overcoming most of
the inherent difficulties associated with
solar power. The Senate Standing Comm-
ittee on National Resources stated in a
report on Solar Energy that ‘The ANE
Solar ammonia process appears to have
the potential for Filling an imporsant
need in Australia’ and that it would
‘have appiication for Supplying the power
requirements of remote rural and min-
ing townships’ Br Stephen Kaneff,
Head of the Department of Enginsering
Physics says the Senate Committee un-
derestimated the potential of the projeot
in relation to large scale systems. Project
head Dr Peter Carden predicts that uit.
i Iy large populati tres could
also be supplied with electricity. The
head of the Sydney University Solar
Energy project described the ANU
Solar Energy Project as ‘the only one
in Australic working on large scale power
generation and storage’. A number of
private companies, including uranium
and chemical firms have expressed in-
terest and potential support — so has
the Victorian Government. Australim
patents have been taken out for the
process. - :

Yet, despite all this Professor Street
Head of the Research School since late
1974, backed up strongly by Vice
Chancellor Professor D.A. Low, has
decided that the project should pot be
funded past the end of this year. This
makes it almost certain that the project
will finish at the end of this year.

The project is already winding down with
members aiready seeking alternative employ-

ment. Professor Street has said that all the

staff of the Eneray Conversion Group could

be redeployed elsewhere in the School.
But Vice-Chancellor Professor D.A. Low
has given no such guarantee of redeploy-
ment to staff generally and some group
me mbers have expressed an unwillingness
to stay within the School after the project
s killed.

The decision to end ANU’s only comm-
itment to solar — or any non nuclear
energy followed a review of the Research
School late last year, The review, which
has remained confidential, apparently
recommended that although the social
value’ of research: projects should be con-

- sidered, those projects that verged on
applied science should not be funded.

Allied by some academic politicking
the Review Committee’s attitude to
applied research has been adopted by
the Research School Faculty Board as
its policy.

‘Faculty Board believes work of an

applied nature may properly have

a place in the School. Such research

can however, be ' supported by the

School only during an initial

expioratory phase and on the
understanding that separate
funding must be obtained for
any extension of the project
beyond this phase . . ."

The Review’s concession to ‘social re-
levance’ is also enshrined in Faculty
Board’s policy statement. However,
Faculty Beard is forced to note the
obvious contradiction between ifs
lukewarm commitment to ‘social
bevance’ and its ¢ itted ion
to ‘applied research’.
‘.. . a diffioulty asises in that
{socially relevant) researsh is
often of an appkied or develep-
mental nature .. .’
Some have said “Fhe Roview was a
very peor decument’ ©thers say
that the Review Committee did not
have the expertise to make a worth-
while evaluation of the Solar Energy
preject and that their comments also
showed a back of awareness of the
roject’s unigueness.
. e%iulty Board's guidetines for
resource allocation 1977-9 show that
the Department of Engineering 5
Physics has been cut back to the
benefit of other Departments within
the School, and that the Review has
been used to justify this process,
Solar Energy Research has been the
principal victim.

Professor R. Street who both chaired
the Review Committee and acted on its
recommendations, says that the Solar
Energy Project had entered the
‘development stage’ of research
where he expected cost to multiply
by a factor of 10. According to Depart-
ment of Engineering Physics proposals
this charge is nonsense. They want
only $2 million over the next five
years and about$2060,000 next year or
the maintenance of the same level of
spending the project already receives.
The maintenance of spending in real
terms incidentally one of the recomm-
endations of the Senate Committee
Report on Solar Energy. Dr Carden
says that the project wants only to
continue until the ‘proof of concept’
stage is reached. Professor Street told
me that in his opinion the proof of
concept stage had already been reached
and that the team now wanted to engage
in research and development work.

Dr Kaneff says that proof on paper
is not ‘proof of concept’ but a smalt
working prototype will be. According
to Dr Kaneff other universities do
accept a responsibility to demonstrate
the feasibility of research concepts.
Many within the School feel that
Professor Street — a solid state
~physicist — has a distinct bias against
any applied science beyond ‘applied
mathematics’. This aversion to
applied science or ‘research and dev-
elopment’ seems to have affected
both the Review and the allocation
of funds within the Research School.

THE ANU SOLAR AMMONIA SYSTEM
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Above the model in the foyer and Jdiagramatically, how electricity can be preduced.

The project has now been thrown onto
its own resources and Dr Kaneff and
Dr Carden are working towards find-
ing alternative funding, ~As stated
before, a number of large and well
known firms with interests in uranium
chemicals and engineering have studied
and expressed interest in the project.
The assessment of economic viability
has also been confirmed by these
groups.

A widow with three children and
‘two young kids from Berrima’ have been
amongst members of the public who
have made unsolicited donations to the
project. The project is probably the
only research within the Research School
that is an attractive proposition to
potential outside interests. The question
in the current economic climate is
whether money will be forthcoming
before the end of the year. Professor
Street’s claim that it is not for the unj-
versities to fund applied research may
have left a situation where the univers-
ities won’t fund it, the government won't
and it’s not far enough advanced for
private corporations to enter the field.
There are some indications that Profess.
or Street has not been pulling his
weight on attempts to obtain outside
funding.

For instance, Faculty Board states
‘oL it would be appropriate for the
School to seck University support and

endorsement (o obtain external funds
for (applied research) . . . However,
despite this ‘policy” Professor Street
told me that it would not be approp
riate to approach either the University
or the Universities Commission, Jt
would not be appropriate, he said,
because of the method of University
funding, and in any case, what could
the University do. It seems that
Professor Street is policy bound to
approach the University without pre-
suming in advance that the University
can do nothing

The ANU seems determined to ab-
andon its very limited commitment
to any non-nuclear future — because
a Review Committee and the Head of
a Research School with no real expertise
in the area decided that the purity of
a scientific project must outweigh iis
Social Relevance.

To quote Dr Carden from The Canberra
Times ‘Without breeding, uranium will
probably take us only another 15 to 20
years beyond the lifetime of the world’s
coal reserves assuming world economic
growth will continue as it has so far this
century. . .." and Dr Edward Teller
‘Father of the H Bomb® “after one
billion dollars and 20 years of work the
breeder reactor does not work.”

The University can without too much
pain undo this decision. If they do,
Woroni will then be as congratulatory
as it is now derisive.

Phil Dickie.
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meeswr Street at the ANU yegterd.ay .+ . not necessary to discover

the wheel again.

S interest in ANU

wmpan} 1s comsidering

interest m one of Austr
leading solar eneray project
which will be financially
doned by the ANU at the en
of this year.

Involvement of the US in-
terest may mean the departure
of the research tsam from its
cramped qu&r(c: satthe

Am%i\ head

School 01’ 1

\\Cn ad\am,cd m sukw
outside funds for the roject,
which combined several solar a
chemital processes 1o “car
encrgy.

As for. the univers
devote much ol its phys
search money from: next
pursiing plasma physi
hope  that - Australian - re ‘m_n
eminence witl involve the country
in the global “fusion club”™. One
school of thoughtin the alternative

become the world’s virtua
Kaustible energy source next ¢
tury.

Professor. Street hoped
farger imjection of external
would - accelerate: -the  solar
monia’ project to carly (ruition.

It was reported yesterday that
the ANY researchers, headed by
Dr Peter Carden, believe the sall

By RQSS ANDREWS

generating. &
Teml

tratian toy
of clectricity
External support could also pro-
vide the ANU team with a wide
range of expertise in the half dozen
fields of technology that its sell-
contained process would require.
Detailed research is needed in the
ew‘og\ of aquifers, mechanical
. chemistry and the

company - was interested “in the
promising. solar-ammonia project
becanse of fears of enormous costs
ini the advanced American “power-
tower” solar system. (This in-
volved mirrors ruﬂauing sunlight
up to the top of a sky-scraper size
concrete tower in a desert rcglan)

Another expensive American
schieme wonld involve solar collec-
fors sent inte orbit.

lgmwmtv sources say the Aku
ia process is widely

rdud as the world’s leading
thermo-chemical solar power sys-
tem.

Professor omet said if external
fing
upon, the nultcr of royalties and
the prescrvation . of Australian
equity in the process would be

deatt with from the outset.

“You have got to have a high
fevel of funding to get qualjly™ he

“would have to go

_solar prOJect

said “There < nio use scratching at
for

essential to get a lot of
technical expertise into the
project. I don’t think it is necessary
for mc team to discover the wheel
again”.

¥ negotiations wnh the US
company . fell through, Professor
Street believed a- special fund
might have to come into existence
in Australia and the ANU process

assessment process before receivs
ing future finance:

Senator  Ryan (Lab, ACT)
called on the Minister for Science,
Senator Webster, vesterday to
make special funds available tothe
ANU solar project.

“If the university can no Yonger
fund the project, then it is the
responsibility of the. Federal Gav-
ernment o step in”, he said.

“With conventional fuel sources
running out and uranium too haz-
ardous to develop, the develop-
ment of a safe alternative ensrgy
soufce is crucial.

““The project, if continued, could
result in a solar energy system for
which there would be a ready
market throughout Australia and
among our Asian neighbours,

“The Minister for Science has
repeatedly committed himself to
solar energy research. By securing
funds for the ANU project, he
would be giving substance to these
commitments'.

- =
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rough an

Head of
ANU,
school

leaving

By ROSS ANDREWS

Uncertainty about the future of
the solar-ammonia project at the
ANU increased yesterday when it
was learnt that the head of the
Research Schoot of Physical Sci-
ences, Professor Robert Street, was
lca“ing the university.
ed Vice-Chan-
v of Western

b

Australia,
Professor Street told The Canberra
Times last night that he would take up

the position “early in the new year’.

A spokesman for University of
Woestern Australia said at 6.30pm
{eastern time) that the identity of the
new Vice-Chancellor was not known
there yei. Pressed on the matter, he
admitted there had been a rumour
earlicr in the day that Professor Street
would take the position.

The Canberra Times reported late
Fast week that Proft Street and the
ANU had decided < a b
don the solar-ammg
next year.

The project’s fundi ould be re-
directed to the research school's larger
project connected with nuclear fusion.

The solar-ammonia project was the
ANU’s only commitment to solar
energy.-The rot sei in for it several
months ago when 2 review committes
chaired by Professor Street récom:
mended it sh
proof-of-concept stags.

The  solar-ammonia _process is re-
sarded as the world’s most experimen-
tally advanced solar-power system. Ttis
certainly Australia’s most advanced
self-contained solar-power project.
1y nt {he w!ap
b “cans’ solar
attracted cons
om -~ the United

it

Sm;m, where
financially ~ expensive
systems are being expcrumnud with,

Polic;

However, the solar-ammonia project
finally feli foul of the rescarch school’s
po% 10 h'nu its funds to work on

“pure” research

Professor Street told The Canberra
Times last week that much of the
university’s - physical-research  money
would be dirccted to pursuing plasma
physics, in the ‘hope that Auvstralian
research eminence would mw;u. thc

Scicntific _opinion ¥
the power-generating rolc nuclea
fusion would achieve next cc,mur ;

insome quarters i it \:ml“
expensive - pigsin-the ¢ other
schools of thought will ‘e«
come an aimost U and
virtually tnexhaus «,ncrgy S0Urce
based on K(‘ni)ph won from the raw
materials of water and lithium.

{Lithium has been known to science
since (1817 ‘but never occurs in a pure
state. The soft, metallic element is
usually depasited other metals in
poamatite orel]

The industrial nationsin ¢
club” are spending 3
million of dollars cach year ofi hvgm\
complex nuclear-fusion “research.

At present;

pl
t greater than th
solar-ammonia pr
The  maore mode:
project would re
around $200,000
years it would need
However, Profess
the project needs far greater finance
than the umwr\m cgn manage.
ratching at the
low funds”, he

i saiaf-nn\.mania
funds of only

process for 40 year:
said on Friday.
The leader of the ANU solaram-
monia team, Dr Peter Carden, said
yesterday that if his team had to leave
the university it would lose the re-
sources of specialists in a wide variety
of fickds that it could call on'at present.

the stalf working on
ma physics at the ANU is several |
at-working on the |

year. Over five

Knowledge
The solar-ammonia process tnvolves
specialised ‘knowledge in fields as di-
wverse “as - the “geology of - aguifers,
chemistry, and mechnaical engineer-
ing. i
But the project is winding down now.

University sourtes
terday whether Professor St
parture would mean a cha
for the research s
possibility that several \‘c'n‘s could pass i
before a successor is found. i

Professor Street has been head of the |
research school for three years. He was |
preceded in the position by Sir Ernes
Titterton.

Professor Street said last night he |
thought the future of the solar-
momta project at ANU would de- |
pend on the availabifity of outside |
Sfunds, ;

He was “very much” pleased by the
appoiniment to Perth and was “looking
forward to gom” there”,

“ think the uni

sity of We qun Aust
'%"Qﬁ!d have te find out what the local
situation was. He had heard of a Staie

~funding scheme for solar research.
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After a lot of adverse publicity in

the national press-following the Solar
Energy story in the last WORON/ and
some annoyance at Chancelry and
the Research School of Physical Sciences,
the University has publicly gone some
way to extending funding for the ANU's
solar energy research. The Australian
Capital Territory’s. two Labor members
of Parliament expressed immediate  con-
cern at the impending funding cut off.
Senator Susan Ryan immediately issued
a statement saying thai she would take
the matter up with Minister for Scienee
John Webster, Mr Ken Fry took the
matter up with Professor R. Street,

the Director of the Research School

of Physical Sciences and received a
verbal undertaking of six months

extra funding for the project — “sub-
ject to Faculty Board confirmation™,
which Ker. Fry understood was largely
a Ymmalit}'. But 1o the best of
WORON/ s knowledged the matter was
never raised before the Faculty Board,
Instead, Ken Fry, Professor Street and
Kaneff met with the Vice Chancellor
Professor D.A. Low. Subsequent to
this meeting the Vice-Chancellor iss-

ued a press Statement which conceded
that “if discussions were in hand with
some appropriate bodies which showed
promise of leading to a program for
determining the feasibility of a first
production stage, further extension

of support by the University could be
provided”. Ken Fry tackled the Dep-
uty Vice-Chancellor Professor lan
Ross i

The translation according to Prof-
essor Ross is that if negotiations are
proceeding at the end of this year,
an interim extension of funding will
be considered. 1t certainly did not
mean the respite of six months for the
Solar Engrgy Group that would prob-
ably be forthcoming, according to what
Professor Street told Ken Fry.

Professor Low is stressing the recom-
mendations of the Review Committee
of the Research Schoo! of Physical
Sciences. This review was the first of
any school or department within the
AN.U. and it was received with con-
siderable opposition and was, to quote
Professor Street, quite a traumatic ex-
perience. At the moment, several such
reviews lave just been completed and
others are proceeding. Comprehensive
reviews of the ANU’s schools and dep-
artments are known to be one of the
most deepfelt policy ambitions of the
Vice Chancellor and the latest and
current reviews are a lot less secretive
than that at the Research School.
Professor Low probably overuled
Professor Street’s six months exten-
sion of funding to uphold the recomm-
endations of that first Review Committ-
ee.

The ANU has changed its public
stance on the issue. Previously the

University had maintained that with-
out outside funding the Solar Energy
Project would be terminated at the
end of the year. The Vice-Chancellor's
press release now says that funding
‘may be extended past the end of the

"SOLAR ENERGY
‘“not even 6 months extra

year — if negotiations for outside
funding are proceeding. However in
reality the University’s attitude re-
mains the same. Research School
Faculty Board Guidelines state
“Depending on the actual stage of neg-
otiations for external funding consid-
eration may be given to the extension
of support for a specific extra period
as deemed appropriate”. The ANU
has not given anything away and is
still not willing to make any ¢ it
ment to Solar Energy Research, «
even act according to the recommend-
ations of the Senate Standing Committ.
ee on Solar Energy.

plasma physics?

While the University was on the
receiving end of so much adverse pub-
licity the red herring of “plasma’
research was brought up and a couple
of newspapers (notably The Australian,
mentioned it. 1t is hoped that research
into plasma physics will contribute to
the eventual utilization of nuclear
fusion as an energy source. However
the ANU’s Plasma Research (also with-
in the Department of Engineering
Physics) has been going for more than
ten years without a great deal having
been achieved. Feasible nuclear fusion
energy is a lot further off thar ib}
solar energy. Nuclear fusion r
also one of the areas where Aus
¢ nnot compeie on egqual te

search into solar energy is equal to, or
above world standard.

The ANU’s suddenly vaunted Plagma .

_Research project uses expensive mach-
inery and emiploys about 25 people and
according 10 Professor Street quoted in

The Australian the energy payoff may be

30 years away.

The ANU still has some questions to
answer. Why is there an all or nothing
proposition applying to the funding of
Solar Energy Research.

There is nothing intrinsicaily WIong
with seeking to obtain outside funding,
but why not support the project and
it’s hard to gather research teams unti
such external funding as can be obtained
in a difficult economic climate comes

through. What wiit happen to the approx-

tmately $200,000 used to fund the
“Director’s Unit” when Professor
Street leaves to become Vice-
Chancellor of the University of
Western Australia at the end of
this year. (The Directors Unit
specializes in Solid State Physies -
there was already and still is.a
Department of Solid State Physics
within the Schoal).

One fast plug for the nationalists
amongst us — il Australjan funding
for the project cannot be obtained
the fruits of an Australian research
breakthrough in that most valaghble
commodity, energy; will acerue to
the USA, or pozsibly, the Arabs,

Phil Dickie.

—

The Australian National
University is putting “a good
deal of effort” into attempts to
interest companies in the con-
struction of a prototype of its
solar-ammonia . power plant,
the university’s' Vice-Chan-

ety

By ROSS ANDREWS

‘Effort’ on solar project ... |

this you will see that the position
s not as it kas been publicly repre-
sented. After protracted con-
sideration the conclusion was
reached, if I may be brief, that the
prime necessity now was to have

cellor, Professor Anthony Low,
has told members of his staff,

Professor Low was replying to a
fetter sighed by Dr Bob
Brissenden, a reader in the
university's English department,
and 12 other members of the ANU
academic staff, calling for the uni-
versity to find a way to keep fi-
nancing the threatened  solar-
power research project.

The letter, and Professor Low's
reply, ‘were tabled at the latest
University’s Council meeting,
yesterday's edition of the ANU

Reporter said.

he solar-ammonia project, in
the university’s' Research Schoof
of Physical Sciences, is considered

' Australia’s most advanced re-

search toward the creation of a
self-contained solar-power plant.
_ Although the project is the
university’s only solar-power re-

- scarch, the ANU has not provided

for its funding next year. It will not
provide financial support, accord-

ing to past statements, unless it
¢an win the interest of companies
who want an involvement with a
prototype power plant,

There are doubts, however, that
corporate finance could be won at
present because the project is only
m its laboratory stages.

In recent months, scientists in-
voived in the project stressed that
another 10 years” work may be
needed before a large prototype
power station could be built,

In a statement on July 29, Pro-
fessor Low said the university had
decided that if a company was
interested in involvement in g
feasibility program for a first
production stage of a 10-megawatt

power station by the end of this ’

year, then the university might
consider a “further extension of
support™.

No mention was made of the
fate of the project if outside in-
terests were pot found.

The scientists involved in the
project have said in past sub-

missions that only $200.000 would
be needed to keep the project going
next year.

The “laboratory stage” could be
continued for another five years at
a cost of $2 million, and could
culminate in the construction of a
small pilot power plant. After 10
years, they envisaged the building
of a 10-megawatt plant at a cost
of some $10 million to power a
remote town — if the solar-am-
monia system proved economic.

Yesterday's ANU Reporter said
that in their letter tabled in the
University Council meeting, the 13
academics. called on' the Vice-
Chancellor to give some special
consideration to continued univer-
sity support for the project because
it “appears to be of such national
and international importance as to
warrant some special considera~

if’ Professor. Low,
ed by a committee,
ZALE WO IsSugs,

They
possibly a
could  invest

How the university could continue
supporting the project without
threatening its ability to pursue
pure research work {(inthe light
of its financial pressures).

1f 2 way to continue its support for
the project was found, how the
research could be funded “and
in particular the question of
what sources of finance the
upiversity should tura to if jt
needs to seek special assistance
from outside”,

The academics ' said, “There
would appear to be a growing
volume of authoritative opinion to
support the belief that the solar-
energy project being developed by
the group is potentially of con-
siderable valuc and significance,

“It therefore seems — at least
on the face of it — regrettable that
this university is apparently unable
1o continue supporting ‘the
project”.

Professor Low sent the
academics copies of his statement

the feasibility 'of moving towards
2 production stage on the basis of
the work already done considered
by those with the technological
and industrial expertise which this
would require”.

Considering that the
university's solar researchers be-
fieved a successful prototype of the
system could eventually be built —
but therc was no absolute as-
surance of success until this was
done — Professor Low said it
seemed to him that:

“We are moving on the right
lines in seeking to interest in tak-
ing the matter forward substan-
tially those who would be better
geared to contemplate construct-
ing an actual prototype system
than a university can be.

““A good deal of effort is current-
Iy going on in this direction, and,
I would hope, as you would, 1
think, too. that before very long
some response of real promise
along these lines will be forths
coming™,
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« University could continue solar
- energy research in RSPhyssS if.. ..

SOLAR POWEI
10 YEARS

Electricity from the sun could be powering a
- NSW town within 10 years if university research |

i

S ised o
[ monia info. n

£ofor the p

The University could extend its support of the
solar energy project in the Department of
Engineering Physics, RSPhysS, if discussions
with appropriate outside bodies, such as private
sector firms, show promise of leading to a
program for determining the feasibility of a first
production stage of the project — a 10 million
watt solar power station.

media last week. He was
commenting on recent media reports about
solar energy research in the University's
Research School of Physical Sciences. The
reports have said that ANU funding of the solar
energy project will cease at the end of this year.
‘Research into new sources of energy is of
considerable national and international import-
ance, and it is natural that there should be keen
public interest in the solar energy research at
AN, Professor Low said in the Information

Release

‘Lately the University has instituted a
number of formally-constituted reviews of the
work of various of its Departments and
Research Schools. One of the first of these was
he Research School of Physical Sciences’.

Professor Low continued.

ey et

e

t was begun in 1975, and was conducted
by a distinguished team of 11 scientists
nominated by the Faculty Board of the

Research School, halt of whom came from out-
side the University. This Committee consulted
very widely with a large number of Australian
and overseas referees and assessors, some of
whom were nominated by the Departments
concerned. The Committee reported to the
Iaculty Board of the Research School of
Physical Sciences in July 1976 on the varied
aspects of the work of the School. Its findings
were extensively considered by the Faculty
Board during the latter part of last year, and in
December 1976 the I'aculty Board agreed on a
series of guidelines for the determination of
resource allocation in the Research School of
Physical Sciences during 1977-79.

‘One of the many research activities
considered in the course of this protracted
investigation was the solar energy project of the
Department of Engineering Physics.

‘The prime conclusion reached about this
was that the point had now come when it was
necessary to determine the feasibility of achiev-
ing a first production stage (a 10 MW electrical
generating station) based on the scientific
research which had been done. It seemed clear
that this would entail investigation of the
scientific and economic viability of the pro-
cesses. It was also apparent that this would
require technological and industrial expertise,
and financial resources, of 4 kind which are not
presently available to a School concerned with
and funded for basic research.

‘It was at the ¢ time agreed that the
project should be continued in its present form
for the current year whilst these matters were
actively explored. It was also agreed that if
discussions were in hand with some appropriate
bodies which showed promise of leading to a

first production stage, further extension of
support by the University could be provided’,
Professor Low said.

“These arrangemen

¢ added.

stand’,

‘By now, the potentialities of the Univer-
sity’s research in energy have been
expounded by the specialists in the School’s
Department of Engineering Physics to the
Senate Standing Committee on National
Resources as part of their i
energy, to Govern I
interested industrial concerns. It can be made
available to other appropriate bodies for their
consideration as well.

‘It must, however, now be for
which are red (a: 1
School is not) to consider whether it i feasible
to take the project forward, to determine
whether they should take an interest in doing
50.

‘The Department
the Research School of
the University, stand r
than end’, Professor Low said.

isations,
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fuels, since it operated by
recycling ammonia:

Dr Carden said ' fhe
researchy which had been
in progress for two years,
had been recelving smp-
port fronu: the usiversity,
hut  there' were . doubts
that the support wouild
continue next yeunr,
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He said: "We couldn’t
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fuel. costs would add to
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it. would “be possible to
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solar plant, he said.

Ammonia  could  he
prodoced at & solar plant
as 2 by-product of elec-
tricity . and  sold '%Qr the
manufaciufe of nitrogen-
ous fertiliser.

Dr Carter: said  because
the' price . of  ammonia
was. Hinked to coal-and oil
prices, any increases
which - would add to bills
from a conventional sta-
tion. would: reduce  bills
from a solar plant by the
same factor.

Howc\'cp depreciation
and . maintenance of
equipment - would be

more expensive at a solar
plant,




Academic staff members ask VC to
investigate solar energy funding

Thirteen members of the University's academic
staff have asked the Vice-Chancellor, Professor
Anthony Low, to investigate ways of continu-
ing ANU support of the solar energy project in
the Department of FEngineering Physics,
RSPhyss.

Professor Low has replied that ‘a good deal
of effort’ is going towards interesting outside
companies in contemplating the construction of
a prototype solar energy power plant and he
hopes ‘that before very long some response of
real promise along these lines will be forth-
coming’.

Both letters were before the University
Council at its fast meeting.

The letter to the Vice-Chancellor was signed
by R.F. Brissenden, Reader. Department of
English; Stephen V. Boyden, Professorial
Fellow, Centre for Resource and Environmental
Studies; H.C. Coombs, Visiting Fellow, Centre
for Resource and Environmental Studies; lan
Cowan, Professorial Fellow, Department of
Environmental Biology; Keith Crook, Reader,
Department of Geology; Jeremy Evans, Senior
Lecturer, Human Sciences Program; Robin
Gollan, Professor, Department of History:
Stuart Harris, Professor, Centre for Resource
and Environmental Studies; J.N. Jennings,
Professorial Fellow, Department of Bio-
geography and Geomorphology, Yohn Molony,
Professor, Department of History; R.O. Slatyer,
Professor, Department of Environmental
Biology; P.N. Troy, Fellow, Urban Research
Unit, and Donald Walker, Professor, Depart-
ment of Biogeography and Geomorphology.

Dear Vice-Chancellor,

In recent months, as you know, considerable
interest both within and without the university
has been aroused by the work of the Energy
Conversion Group in the Department of
Engineering Physics. There would appear to be
a growing volume of authoritative opinion to
support the belief that the solar energy project
being developed by the group it potentially of
considerable value and significance.

It therefore seems - at least on the face of
it —regrettable that this University is apparently
unable to continue supporting the project. We
are aware that those involved in reaching a
decision concerning the future of the project
have had to take into account a number of
things — the present econcomic straits in which
the University finds itself, the necessity of
maintaining certain areas of the University as
places for pure rather than applied research and
the importance of preserving the independence
and integrity of Schools within the general
University structure. The right of a School to
determine its own programmes and activities
with as much freedom as possible is, we
acknowledge, essential to the academic life of
this institution.

Nonetheless, the solar energy project appears
to be of such national and international
mmportance as to warrant some special consider-
ation. We ask therefore, whether it would he
possible for vou, perhaps assisted by a
committee, to look into the matter. If such an
investigation could be carried out we should
hope that it would be directed towards two
main issues: (1) the question of how the
University, without abrogating the general
academic principles to which we have already
alluded, can find a way of continuing to
support the work of the Energy Conversion
Group; (2) if such a way can be found, the
question of how the operation is to be funded,
and in particular the question of what sources
of finance the University should turn to if it

before the Council at its next meeting,.
The Vice-Chan

Dear Dr Brissendon,

Thank you for the letter of 1 August, signed
by a number of our colleagues, on the work of
the Energy Conservation Group.

From the date of your letter 1 would
imagine that it may have been p
remarkably misleadi ¢ i
Times of a stateme
29 July. At all event
of that statement in
co-signatories.

From this you will see that the position is
not as it has been publicly represented. After
protracted consideration the conclusion was
reached, if I may be brief, t the prime
necessity now was to have the feasibility of
moving towards a production stage on the basis
of the work already done considered by those
with the technological and industrial expertise
which this would require,

The University’s Energy Conservation Group
stated to the Senate Standing Committee on
National Resources that
factors have heen resolved’, its leader, Dr
Carden, has said that he believes ‘a successful
prototype system’ can be built, but that until
this is done there can be no absolute assurance
of success,

Given these convictions on the part of those
directly involved, it would seem to me that we
are moving on the right lines in seeking to
interest in taking the matter forward substan-
tially those who would be better greared to
contemplate constructing an actual prototype
system than a university can be. A good deal of
effort is currently on in s direction,
and [ weuld hope, as you would, I think, too,
that before very long some response of real
promise along these lines will be forthcoming.

I shall be glad to lay your letter before
Council, along with a copy of this reply —

1

Ior replied:

ypic on
rteen copies

m

Their letter read:

TP

needs to seek special.assistance from outside.

If you think it appropriate we should greatly

appreciate it if this letter could be brought

which please feel free to show to vour co-

signatories,
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Large-scale use of solar

IN APRIL Western Australia’s
State Energy Commissioner, Mr
J. B. Kirkwood, went abroad to
make a study of nuclear power
development, including methods
of waste disposal, in Germany,
France, Britain and Sweden.

He came back convinced that
Western Australia, with its limited
coal reserves, would eventually need
nuclear power — and the Premier,
Sir Charles Court, has forecast the
building of a nuclear power station
in the 1990s.

But Mr Kirkwood had documents
in his briefcase relative to another
power source, the sun.

And so Western Australia will
soon take a major step in solar
energy development by installing
commercial-scale solar energy
plants at Meekatharra, in the near-
north and Perth. Meckatharra will
get about 20 per cent of its power
needs from an 80-kilowatt plant de-
signed in West Germany by the
MAN organisation. It is expected to
be completed in two years.

A 35-kilowatt solar plant designed
in Haly by Ansaldo will be installed
at the State Energy Commission’s
northern pas depot in Perth, where
it will be evaluated. The instaliations
are expected to cost about $3.5 mil-
lion. According to the Minister for
Fuels and Energy, Mr Mensaros,
contracts will be signed almost im-
mediately,

Mr Mensaros regards the MAN

energy remote

project as a milestone in co-operative
energy research with West Ger-
many. That country, through its
Ministry of Fuel and Technology.
will contribute half the total cost of
$2.8 million. The rest will be pro-
vided by the SEC, which has been
given a $56,000 contribution by the
Western Australia Solar Energy Re-
search Institute. The SEC has also
sought a grant of $105,000 from the
National Energy Research Develop-
ment and Demonstration Council.
It has not been lost on critics of
the State Government's nuclear
policy that the proposed solar power
stations may be a public relations
exercise designed to show that Sir
Charles has not closed his options on
sources of future power. In fact, Sir
Charles indicated soon after the
Harrisburg disaster that, at any time

in the immediate future, his Govern-
ment could turn to another option if
it proved better.

But he mentioned the only “signif-
icant certainties” as being oil, gas
and coal. Clearly he regards the
widespread use of solar energy as
being well into the future.

The harnessing of the sun on a big
scale may well be as remote as
harnessing tidal power. At present,
the. commercial use of solar energy
will be only to augment, on a small
scale, conventional power.

At the Perth installation, the
Ansaido solar plant will 2lso feed on
waste heat from diesel-engine ex-
hausts. If it operates successfully, it
will be moved to a country site to be
used as a fuel-saver associated with
a diesel power station,

The Ansaldo plant will cost
$693,000. Ansaldo will contribute
30 per cent of the cost, with the SEC
paying $397,000  and the Solar
Energy Research Institute $63,000.
The NERDDC is being asked for a
support grant of $35,000,

No one can quibble at attempts to
use the sun to eke out dimishing
fossil fuels, if only for outback areas
with limited power demands.

Nevertheless Dr Everingham

{(Lab, Qld) whose State is almost as
sunny as Western Australia, has
accused the Western Australian
Government of “‘commercial
treason” in spending $3.5 million on
outdated solar power plants for an
output of 115 kilowatts of electricity,

He said that Western Australia
had turned down the advanced tech-
nology of the ANU, which would
provide 25 kilowatts for only
$220,000 in western NSW. The
ANU system would run a conven-
tional steam engine — as easy to
maintain as a tractor engine — to
provide most of the power for an
outback township.

“Either the Court Government is
flirting with foreign interésts to gain
trade advantage over other States or
less legitimate political benefits or
they are trying to kil the ANU
project, which promises an alter-
native to nuclear fuel”, he said.

He pointed out that the Italians
had taken more than 15 years de-
veloping their solar technology, and
that they would charge double the
price of the ANU system per kilo-
watt of electricity. Their plant could
have the added disadvantage of more
specialised and costly maintenance
of a turbine motor.

The West German plant included
in the Western Australian program
would cost four times as much per
kilowatt as the ANU system, he
said. The ANU system could get
more engine efficiency because it
used a cheap manufacturing break-
through to form its aluminium re-
flector as a paraboloid dish —
shaped like the reflector of a light-
house light. -

The technicalities of Dr Ever-
ingham’s arguments are well beyond
the grasp of the average outback
consumer. He could well be right.

But Mr Mensaros has retaliated

by saying that the West German and

ltalian companies suppling the
equipment were world leaders in
solar development. Similar equip-
ment was being installed elsewhere.

Both companies were involved in
a major demonstration project now
in progress under the auspices of the
European Community in southern
Spain.

Mr Mensaros said that it was
important to distinguish between
fundamental tesearch, the develop-
ment of equipment and devices and
demonstration - projects  involving
complete systems.

He said that Western Australia
saluted the efforts of solar re-
searchers at the ANU, and looked
forward to the time when they would
be in 4 position to provide firm offers
in terms of cost and delivery times.

Which, T suppose, is a way of

saying that we should all look to the
sun without wearing blinkers.
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BIRIESTVNE sun merer

AFTER almost two vears of

uncertainty and official indif-
ference the ANU's solar am-
nionia project has finally won the
support of the Federal Govern-
- ment.

The research team has received
two grants totalling $104,760 over
the next six months to develop the

- process, with the prospect of further
substantial funding for at least the
next three years.

Dr Peter Carden, head of the
ANU's energy conversion  group
within the department of engincer-
ing physics of the Rescarch School
of Physical Sciences, is delighted at
the size of the grant considering the
effort to promote’ interest and the
struggle to keep the project afloat
during recent years,

The grant will give the team a
chance to almost double its rescarch
strength, move into a larger labora-
tory, and develop two main aspects
of the process — the mirror collec-
tors and the chemical heat pipes,
which are an integral part of the
solar-ammonia process.

It also will provide funds for an

industrial feasibility study which
will determine if it is economic and
practical to continue with the project
in its present form.

The original process conceived by
Dr Carden nearly six years ago in-
volves a unique method of using and
storing solar energy on a mass scale
which could be particularly useful in
remote arcas.

The team believes it could lead to
the development of a power system
which could provide clectricity for
small outback towns and eventually
supply a surplus of energy for export
as solar fuels and fertilisers to coun-
tries less well endowed with stn-
shine.

The basic system involves using
the sun's energy to decompose am-
monia into nitrogen and hydrogen.
This is a heat-absorbing chemical
reaction and the hydrogen and ni-
trogen can be transmitted through
cold pipes to a central arca where
they can be resynthesisied to am-
monia to release energy. This is
called a chemical heat pipe.

This can then be used to make
steam to power a generator and
produce electricity in the same way

as oil and coal does at present.

Power from the sun would be
harnessed with paraboloidal mirrors,
computer-controiled  to follow the
sun and mass produced cheaply from
sheet metal.

The government grant, through
the National Energy Research, De-
velopment and Demonstration
Councit (NERDDC), has come in
two parts. The first of $53,200, is
earmarked particularly for the de-
velopment of inexpensive mirror col-
lectors with the specific aim that

~ Solar research: into

pany, Uncle Ben's of Australia —
incidently one of their few sup-
porters during the recent lean years
— to provide a collection system to
heat air in a food-drying process at
its factory in Bathurst.

So far Uncle Ben’s has allocated
$19,000, with the promise of a
further $25,000, and the collectors
will be used to produce hot air well
above 200 C through presurised
water,

This says Dr Carden, will give the
team 2 good chance to try out the

By our Science Correspondent

they could be used for the production
of heat energy of more than 200°C
for industrial uses and steam gener-
ation.

The team plans to use the grant
to build a prototype press for the
mass production of the 3%m
diameter collectors. These, Dr
Carden believes, could be used quite
independently of the solar i
process to provide heat energy, such
as the power to drive a steam engine,

At present the group is working in
conjunction with the pet food com-

mirror collectors and adapt the de-
sign if necessary.

“The company has been quite
magnificent. They don't expect any
return at all. Their aim has been to
invest in what they considered a
worthwhile research project which,
if successful, could possibly be useful
to them”, he said.

In support of the project the NSW
Government has promised $11,000
for the monitoring of the food-drying
process.

Another of the team’s plans is to

the light

collaborate with Tom Pritchard, the
Melbourne inventor of a steam car,
and use the collectors in conjunction
with his engine to produce power,
The Western Australian Govern-
ment had also shown interest in co-
pperating in these projects,

The second half of the grant —
%S 1,500 — is for the development of
the chemical heat pipes for the solar-
ammonia process.

The grant will aliow the hiring of
team of consultants to carry out
Eﬂfcasability study to look at the

sts, practicality or production and
[other problems that might arise in

ian industrial production situation.
£

« During the next two years the
group plans to build a prototype
ichemical heat pipe as a demonstra-
tion project in the laboratory. It will
‘generate Skw or possibly 10kw of
eat. energy.

. This year will be taken up with the
design of the heat pipe which the
_group hopes to build next year after
taking into consideration the find-
ings of the feasibility study and
-making any necessary adaptations to
‘the design.

Dr Carden believes that is is
to plan too far ahead but hopes
if :the mirror_collector produ
and the chemical heat pipes i
viable, they can be combined toy
er as 4 solar-ammonia plant w
could eventually power a smal
mote outback town.

Dr Carden said US scientists
now  become interested in |
chemical heat pipes to generate
tricity and had so far done work
sulphur trioxide as an alternati
ammonia.

However; one group had be
interested in the use of ammonia
wanted to co-operate with the A
so that they could build a pilot |
in the States,

“We've been the pioneers of
pressure and two-phase chen
heat pipes and we've probably g
Iead on the US in many ways
fact, we have the patents on the:
the US and several other countr
he said.

The Director of the Schoo
Physical Sciences, Professor J
Carver, hopes that the governn
funding will continue for the
three years. :
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Sun shines
| on energy
empire

%§‘~Solar energy
\group formed

¥ A national solar-energy in-
dustries association has been estab-
lished in Canberra, according to the
Metal Trades Industry Associ-
ation’s latest bulletin.

The association would promote and
encourage the advancement and de-
velopmqm of solar-energy industries in
Australia and make representations to
the Federal and State Governments on
éf:gxslanan and policy matters affecting
the industry.

“It will maintain and encourage a
respectable public image for the in.

TH E sun might have been just
shining in Canberra yesterday but
the energy gloom was thick at the
Australian National University,

dustry and foster close working rela- . . Professor  Stephen ~Kaneff, pro-
tionships and flow of information be- ' . fessor of engineering physics in the
tween members and promote business . I ANU Research School of Physical
tterests”, the bulletin said. , Sciences, was giving a lunchtime

speech at the uni.
L i - Bigger and “better” petrol short-
ages and continued price rises for
energy would be with us unless we
switched from non-renewable energy
sources to rencwable, he said.
The clouds parted and the gloom
lifted. Solar energy was the answer,
Professor Kaneff said.

Professor - Kaneff, whose depart-
ment at the ANU was recently
awarded $800,000 by the NSW Gov-
ernment to build a prototype solar
power station in outback NSW, said
that a national energy policy, prefer:
ably based on solar power, would be
a recipe for a new society.

While the sun shone rather feebly
outside, Professor Kaneff said an
energy policy was a plan for life.

“Many people have said why worry
e . about the next generation and the one
I S after when we can’t solve our own
1

ssor- Kaneff . . . solar solu-
tion

un power study goéd’dn| i idiie

Ideally, he would like to see the

'QtsThe i:,\NU will continue tofund  Dr Peter Carden, head of Vthe:énemy Federal and State Governments spend
; hilzﬂ !_‘ ﬁ‘iﬁi{)ﬁ?m?{}:?}'ﬂmf cenversieafgm&p_in th‘e ﬂniﬁersity*s de- $2,000 m;iﬁfmi a year for the next 40
cntal backers contnge, " Yaemsnt, o ehgnecring physics, ed I s e
-KCI5 continue, ‘ sterday that the project had received - e
et f;etgidpr?;fm were to have another reprieve until negotiations e§§§gy was that it \ccmf_ci be ax_;:lgx:tid
ceased . of last year but the  which were pending with several gov- without a highly sophisticated tech-
university agreed to continue its fund-  emment and private organisations, in- nology.

Australian industry could easily.
handle solar-energy projects, whereas

[ s el it did not have the expertise to become

involved in nuclear cnergy.

ing until yesterday. cluding overseas bodies, were finalised.
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MOST people concerned about energy,
! pollution and the environment will by now
! have heard of the proposed “hydrogen
; economy” and the benefits it has to offer
| mankind. But how close is this paniacea, and
i who is working for its realisation?
|
i
|

I have just attended the third in a series of
biannual World Hydrogen Energy Conferences.
This one was held in Tokyo. Living for five days
in ‘the murky soup that passes for Tokyo’s at-
mosphere [ thought how apt was the choice of
venue on this occasion.

At 'the conf 600 scientist i
from 30 nations exchanged views and i mlpressmns
and reported on their research work. Most went
away with new knowledge and resolve, and a
better understanding of how far we have come,

The great snag is that hydrogen i not an
encrey source in itself, Hydrogen must be gener-
ated as fast as it is consumed. This means that
primary encfgy sources, such as the sun or.
nuclear power, have to be harnessed to the
hydrogen production: process.

The primary motivation is {0 provide 2 clean
fuel system: that is, one which eliminates or at
least controls air pollution. As the president of
the sponsoring International = Assocation for
Hydrogen Energy, Dr T. N. Vezirogiu, declared
in his keynote address, “The hydrogen system is
the natural system, It is compatible with nature
and the 2nvi ", This is because the source
of hydrogen is water and the combustion of
hydrogen leads merely to the reconstitution of
water va apour as the exhaust gas,

Ths versaumv of hydrogen is immense. 1t can
be used for home heating and cooking, for ca
aireraft, ore-reduction, manufacture of basic
chemicals and for generating electricity.

Hydrogen is far more fe than clectricity

The great snag about gettmg
from hydrogen

By PETER CARDEN*

had: advanced to the stage of a Henche-sca
demonstration. .
Another route to hydrogen producsion is

in those applications which now need urgent

emission were considerably lower than from its

attention: those related to transportation. il
Germany described ‘a larger car and also an

automatic liquid-hydrogen service station which
was suocessfully operating in Stuttpart, Refuell-
ing takes eight minutes, but further modifications
are planned to halve this time. .

But the snag remains. The proponents of the
hydrogen economy desperately need a primary
energy source that is economical and is itself
“clean”, Embarrassingly, the cheapest primary
source at present is coal. Hydrogen is produced
by “burning” coal in steam -~ but so, un-
fortunately, are the usual pollutants associated
with coal burning. It rather defeats the purpose
of the hydrogen concept.

One speaker summarised ~the experience
gained so far with hydrogen engines: they are
generally 40 per cent more efficient than gasoline
engines and are, of course, much cleaner.
. ; 4 Hydrogen also has the advantage in energy-to-
thezgics£§Z§g;?e§Zieﬁ?\iyo;i?si;itco;gai?:ét;:: weight ratio- and this has stimulated several

P Rt .- aireraft manufacturers to look inmh\drogen fuel.
were the subjects for discussion in the convention ¢ rep prmenes
rooms. of the fashionable Kio Plaza Hotel, situ-
ated in the throbbing Shinjuku district of Tokyo.
The defegates presented more than 200 technical
papers in four parallel sessions lasting four days.
Despite very individualistic interpretations of
English (the official conference language) by
many delcgates, the majority — including Indi-
ans, Arabs, Japanese, Germans, French, Italians
and Russians — managed to get the gist of what
the others were saying. Comprehension was less
a problem for the iargc contingent of north
American delegates, the few British and three
Australian.

have a hydrogen aircraft flying by about 1985,
An additional benefit is that the cold ﬁqmd

surfaces and thus dramatically reducing draz.
A development that was seen as particularly

megawatt fuel cell to be installed in the heart of
New York. This plant will run on hydrogen

gasoline counterpart. Dr Peschka from West

kheed described plans to

hydrogen may also be used for cooling the wing

significant for the hydrogen system is a 4.5

extracted or the spot from natural gas, Fuel cells
are silent, safe, clean, and apparently economical
as suppliers of the short bursts of power which
would otherwise overload the large base-load |

electrolysis of water, This is a satisfactory metho
if cheap electricity is available, for example of
peak {night time} electricity from a lrarge powe
station. It may also be'an attractive method fc
utilising small hydroglectric sources..

But sofar energy is the most favoulred sourc
in the long run and in this respect Tr Rone
{USA) presented an’ encouraging seeport . o
OTECs. OTEC stands for Ocear Therm:
Energy Conversion. It is envisaged ‘that larg
floating platforms “graze” the tropacal ocear
converting the heat of the warm surface wate
to hydrogen encrgy via a heat engiie, electri
generator and electrolysis. A supply of coolin
water is drawn from the ocean depth s, which ar
up to 24 degrees C cooler than - fhe surface
Tankers would call at the platforms jto transpor
the liquified hydrogen (or a prodmct such a
ammonia) to centres of consumptiory. The cost o
OTECs seems ta be compafab te-nluclear powe
stations {excluding o provision for | reprocessing
nuclear fuel and waste disposal} sind have ih
important - advantage over other solar-encrg
technologies in that both the solar collectors an
energy storage are provided by r,a,nure

The process of electrolysis is now in a ven
advanced state. Very compact amﬁ economica

Filling with hydrogen fuel: The lines from the bowser are insulated by vacuum.

The conference benefited from excellent or-
ganisation provided by our Japanese hosts and
any difficulties that might have arisen were
quickly smoothed over by their courtesy and
hospitality.

close to the point of consumption.

In the vestibule outside the conference rooms
there was exhibited a small sedan car fuelled by
tiquid hyrogen. It had an 1100cc two-stroke
engine adapted for direct hydrogen injection. The
car could travel at 135 km/h and had a range
of 400km on its 65L tank. The oxides of nitrogen

plants. Fuel cells can deliver this peaking power

The main production methods for hydrogen
that were reported included the direct use of heat
from nuclear and solar-energy systems in order
to split water into oxygen and hydrogen. Severa
of these thermochemical systems that were d
scribed obviated the need for extreme icm-
peratures. But they did appear to be rather
complicated. However, each one was said to be
capable of converting heat to hydrogen encrgy
with an efficiency of at least 50 per cent. Some

cells are available which contain aoivd polymes
electrolytes faced with spcm catalypsts, a far ery
from the two wires dipping in a Uwr,v“!{mﬂ"r of salty
water which many of us remem'ber, from: our
student days.

8 The storage of h}dmgen receivigd: less a
@ at previous conferencis, ind
s that storage s 00 longer regarded as a
pmbicrn Storage methods include. absorption in
metal hydrides and containment, in liquid form,

in large “vacuum flasks™. Storage of the gas itself

in high-pressure containers is mot economical
unless farge natural containers can be brought
into use. This was the subject of the two papers
presented by myself and Lincoln Paterson, also
of the ANU. We showed that it was reasonable
Lo expect that large-scale underground storage of
hydrogen in aquifers was 2 very practical and
cconomical method but in order to make sure a
substantial research cffort was required.

Perhaps the most valuable observation from
this conference was that the hydrogen economy
is rapidly gaining status and that the Hindenburg
syndrome (an unreasonable fear for the safety of
hydrogen systems) has almost disappeared.

The search for methods of water- splitling is
a rtespectable goal and the search is gaining
intensity.

Given an economical source of hydrogen, the
technology now exists for its widespread adop-
tion, The necessary consumer goods such as cars,
cookers and room heaters would be priced well
within our pocket (a complete demonstration
hydrogen village is being fitted out in the USA)
and in most cases would resnit'in a cost benefit
as well as a health benefit. But the present oil-
based distribution infrastructure would have to
be dismantled and replaced, a‘task which-cannot
be' done overnight.

The best that can be hoped for is that a
hydrogen system will evalve as the inadequacies

f fﬁe present system force changes wuhm it A
likely cvo!utzonary process might arise from the
present growing use of natural gas followed by
its supplementation with hydrogun Consequent-
ly, shortages in the supply of natural gas would
eventually force an increase in the percentage of
hydrogen and a final change to the hydrogen
economy. In this evolutionay process the sources
of hydrogen are whatever is cconomical at the
time. Elcctrolysis using off-peak power seems to
be a prime candidate and solar energy is the
natural ultimate source.

In the meantime hydrogen advocates must
reluctantly accept that hydrogen from coal will
be a necessary and indeed vital step. This is
because the alternative to hydrogen from coal is
oif from coal and this is perceived as being a
disastrous path for mankind. For one thing the
capital required for the oil-from:-coal conversion
plants is enormous and this is capital that could
be better spent building a hydrogen infrastruc-
ture,

Most importantly, and this is stressed over and
over by the hydrogen advocates, hydrogen from
coal is cheaper than oil from coal, and we are oo
talking abaut now, not seme time in the. d:smm
future:

¥ Peter Carden is head of the Energy
Conversion Group, Department of Engineer-
ing Physics, Australian National Univer-
sity.
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. A prototype solar-energy power
station is to be built by ANU
scientists in far-western NSW, the
NSW Government announced
yesterday.

The announcement will mean that a
small far-western NSW. town will, in
about two years, be using electricity de-
tived entirely from the sun’s Tays.

Professor Stephen Kaneff, of the Aus~
tralian  National University's Research
School of Physical Sciences, who will
head the team, said yesterday, “It’s the
first time in the world this type of system
has been used.

“lt’s an economic approach to using
solar collectors to produce power”,

The $800,000 projeet is being funded
by the NSW Government,

Professor Kaneff said the station was
being developed to provide a “cheap alter-
native in those areas where clectricity is
SEpensIve o generate now using oil .

“This project became practicable as a
result of the research in the department
of engineering physics over the past six

Cheaper

Professor Kaneff described the
possible developments from this
initial - project as “having the
potential to satisfy the needs, more
cheaply, of those who now rely on
| oil-produced electricity”,

Asked if it was possible that solar
energy could be produced in large quan-
tities in central Australia and the elec-
tricity supplied to coastal cities and fowns
in the future, he said that “if our dreams
come true, that's what will happen”.

Describing a thermo-chemical method
of transporting superheated steam over
i xa‘%g distances, Professor Kaneff said,

“When our  solar-ammonia 4 proach

reaches fruition, the possibility will be for

building really large power stations, and
in about 10 fo 15 vears time we could

have a station capable of producing 18
- Mmegawatts; enough power to power a

town of about 109,000 to 20,000 people:

“Perhaps by the turn of the century
these solar stations are going to become
more economical than other power sta-

tions
Lo

POWER F

years-by our energy conversion group led
by Dr Peter Cardin”, he said.

Fourteen
trating collectors” would supply super-
cated steam to an engine driving an
a}tctzmator capable of producing 25 kilo-
watts.

The clectricity generated would be
sufficient for about 10 houses, and would
later be able to provide hotwater, space
heating, possible airconditioning, “but
certainly the desalination of water, which
could be used to irrigate arid regions”,
Professor Kaneff said.

Although the development and re-
search would cost $800,000 — the station
itself costing $220,000 — & commercial
production run of about 500 systems
would cost about $30,000 a unit.

Ina commercial form electricity would
cost about 7c a kilowatt hour.

The entire development was being “ap-
proacked from the point of view of
economics”.

One of the breakthroughs was the
development by Dr Cardin of a collecior-
dish made from very thin metal.

electricity

In the next 20 years there could be a
“significant”number of solar power sta-
tions. /

“The technology is not easy, but it's
straight-forward”, he said, “It’s going to
make a difference to inland Australia,

“This industry is pretty labour in-
tensive; uranium and coal and oil are very
low users of manpower, and it’s the one
chance the Government has of solving its
unemployment problem”,

The Premier of NSW, Mr Wran, said
at a press conference in Sydney yesterday
that a site for the initial power station
would be decided in the next few weeks.
Sites being considered included Poon.
carie, on the Darling River, Tilpa and
Wanaaring, on the Paroo River.

The project should be completed by
December, 1980.

Mr Wran announced also that the
Government was considering incentives
to encourage people to make greater use
of solar energy, including rebates on rates
and cash subsidics to offset the cost of
home solar-energy units.

pairs of “tracking concen- -

ANU team to
big solar station

uild

'Y TOWN

SWITCH-ON WELCOMED

Pooncarie, 208km uwp river from
Victorian

the

border, boasis one general store, a
police siation. a post effict, a Bush
Nursing Service and a few houses,
Most of the men are shearers or
work for the Taresola Shire Uoun-

10 o mod

outlook

IF THERE is one thing Au'strali3
has in abundance, it is sunshine,
So where beller to pioneer {he conver-
sionof atownto solar power? .
The White Cliffs project, in which an
enlire outback town will be powered by

 here in NSW we are

act) doing something about it. .

Imlv of course, a small start. White

Cliffs was a cautious choice because it is a

n with a regular population of only 45,
iek 98

But it stmuldnt‘tge long before we
if the experiment L sticcess. IRt is
the benxe’ﬁts'should quickly flow to o
towns and cities, : -

The important thing, now that White
CEifs has been chosen as the pioneer fown
for this project, is that there be no delays.
The NSW Governmment must insist that
ihe results of the experiment are known as
quickly as possible go that, if it is feasible,
work can begin on more solar power
slations, It is encouraging e know that re-

s I3

Al the same {ime, more should be done
1o encourage the use of solar energy. Whil
it may not be the complete answi

fulure energy needs L

must allel

power -~ tgsre are hopeful signs
4re many areas in which the sun can pro
vide us with an economical power source.

Already, many people are using solar
energy as an economical source of hot
water and others, more ambitious, have
their whole homes powered by the sun. .

‘The State Government has ,?hown its
inferest by initiating the White Cliffs
scheme. It (and the Federal Government)
could now do more hy seeing that compa-
nies manufaciuring solar-power equipment
are given the necessary incentives to make
it worlh their while,

Mr Michael Whelan, MP, has suggested
4 solar energy commitiee o promote the
use of solar power, and low-interest loans.
and {ax incentives for manufacturers, His
Suggestions are worth considering.

Let us hope White Cliffs is, as yester-‘
day’s announcement indicated, just the
{irst of many such projects,




w mary sarhieen
for sale —

JOHN WESTACOTT

'ﬂae ESV‘; far #as? town of Wh;ie . - éwre mig]lt
_even run
, | , to two
s - - ﬁ}bs now’

caniiia, My oabout 18

il statlon to serve the fowits 45 per-
nanent residents and  fioallng poptidalion ‘of
boui 300 miners: .

USEE. Aschool hioshital 2 Y ZYprE s ST o B
SICCENCiy o sm}'erm - - White Clilfs went wild a3
. The bush hamlet, destined to b
pairs of salar cols 5 & ¥ 3
e , the world’s mt't bcﬂa? vowered
ator with a town, turned it on for young
Sy
d ihe prototype and old.
be ihe worldy Wiih an offichal popi
contentration - wearer 3% he
the divt
kicked up s ﬁeck A% it w-i??mucu
{he adveniof the 215t century
Graham Welllags, piblican,
shearer; - ISherift” and
auj;phed ﬂw ETog -

;:.zve. sthiion o be

Hall of W LI
in dugenis e ssoipe
I laim e
clivnbed 1o 45 degrees
average 14.a day,

. Founded In 1902 on an opal boom; |
6 prn..m : : s o Wihite Cliffs has not changed much
W b e S £t 5 5 since the Scott family St iheu}
and gmm iient e : i on Coona-Coon siationt -— named i
heating. e e - after the white rid sich doml- |
ANU colentisis Leshinicians from the nates the place: |
2 and: Techinolosy Wil iy St sl 3 Pockmarked with the diggings of the |
] White 5 profert closely tor et . e UDEN SWITCH-
dut 13 months. : Continued Page 5

ativacts g *OH:‘
ang fhe s
Humber of

| 19 (delails, map 1118); TV P26, Lotteries: Jackpot 1885 P42, Special 3169 P49. TA




- o ) -~
THE AUSTRALIAR Monday May 8 1983~ §

Professor Kaneff at the White Cliffs

- The

" By TERRY BRANSDON

AUSTRALIAS first
mujor seidr power station —
vutll by tesearchers from
e Australian National Unis
versity at a cost of $1 million
~ sils unused in the sun-
parched desert 850km north-
west of Sydney
Strangely. the Energy
i NSW appears re-
take it over and
gl slaung  the first
i power to Australian con-

Those consumers — 175 resi-
dents of the remote opal min-
g town of White Cliffs — are
pazzled wnd annoyed at the
deluy They were promised

ohur power by the end of 1981,

All they have so far is &
juturistiesiooking tourist
waon,  the novelty  of
o1 hines running thro
the heart of the town, street
figdits that are not switched on
4t maght and the reassurances
At the scientists that despite
fhe  TUMOors the prototype
wlar power station does wo
ann Government in-
the project in 1979
t  allocated $800.500
increased to $1,025.000)
o the ANU to build the plant.
At the Ume it must have
seemed a goed public relations

mystery

solar power station .

Solar power technology in detail

THERE are 14 paraboloidal refiectors Sm in
diameter at White Cliffs, each concentrating the
sun’s rays from their 20sq.m. collector surface
onto an absorber at the focus of each dish. The
dishes are controlisd by computer and track the
sun as it moves across the sky.

The dishes must face the sun squarely at all
times so that the energy is focused properly on the
absorber. A slmple sensor has been developed 1o
provide signais to the two drive motors which
move the dishes on bath the horizontal and vertical
axes.

Water, desalinated and pumped from a bore sunk
at the White Cliffs site, is fed through each of the
stainiess steel absorbers where the sun’s heat
converts it to steam.

This genarated steam with a temperature of
558C and a pressurs of 7 megapascals is
tr itted along insulated stai steel pipes
to drive a speclaliy-designed, high performance
steam engine, This has heen developed to give

twice the efficiency ot a comimercial steam turbine
of the same power, -
The steam engine drives an aiternator which

_ provides 50hz electric power at 240
as generating 25kw of electricity the system

generates an additionat 14Ckw of thermal power
which can be used to provide hot water, to
desalinate bore water, and in other industrial
applications.

The solar colfectors were buiit in Canberra and
transported by road to White Cliffs. The origianl
pian was to construct them from atuminium
shesting, but this failed and a tibregiass mould
was made tor each dish with thousands ot
carefully-cut mirrors then heing ghued into place.

Construction of the steam engine proved one of
the most difficult tasks as there has been little
advancement over the centuries. But steam car
enthusiast, Mr Graham Vagg, eventually managed
to modify an ordinary diesel engine to operate on
staany power.

exercise as NSW was having
more than a few problems
1 power generation.

evilled by strikes, the the authority
dilemma of growing convern- near f{rom ti
tional plant breakdowns and who had to

intlated world ol prices it was
good for the government to be
seen to be doing something in-
novative
So what went wrong?
The Energy Authority con-
ned last week that it sull

required

he said.

had no ideaw when the solar  efi,
power station would be com-  he
missioned. A spokestian said
ing Lo
=urchers”

w

e re
show
nder
eperation had been achieved.
»So the ball's still very much
tn their park av the moment.”

But the leader oi the
team, Professor Stephen Kan-

hours

yd at White Clitts that

been  waiting  since
Mureh tor the evaluativa and

tumndover,

Phe last Prof. Kanetl heard
wp the authority was that
would seng o bean aul

right atler Baster”

I Lhe solar power projuct

s initiated, it appears that

the

the State's electricity prob-
ANU  lems have diminish some-

whiat. In fact, alter NSW spent

volts. As well

little enthusiasm generated for his dream

1 nuthon telling consumers to
Use luss power, supply  ime
proved and 4 new advertising
caitpaign became nocessary Lo
try to change the vlectricity
eotservation  habits  theitily
wrented,

Another problem would seem
be that the autho /
and expects the alternafe
criergy plant to be fully auto-
auitic pnd 100 - cent
ent.

hitg

any pow
than none.
i matter i
cakdowns, Mo W id.
But it ail boils down to the
fact that according to the

atiun
Teoeun

mised 108 thie towin
hile the stalemiie vens
tinges, the power being ger

fLoas bet
Lo ran nehiticuer
and cispliays ab the s

ooy atd desatinald

i used
Hplits

trrof. Kanetl poimts out

l-up systems have L
rd at White
of breakdowns. T
banks of batteries that can
store up to one day's energy

reserves, a tlash b

Experimenting

an exumple ot what
is being done over Brol.
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Team engineer Mr Keith Thomas with his drawings of |
a vacuum press of the type that might be used to manufac-
ture inexpensive mirror collectors.

3 &
Head technical officer; Mr Robert Whelan, left; Professor Stephen Kaneff, in charge of
the engineering physics department, Dr Owen Williams, a member of the team, and Dr
Peter Carden with an experimenta! mirror collector on the roof of the Research School
of ‘Physical Sciences.

Dr Peter Carden conducting a chemical heat pi

pe experiment,
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Organic farming is an
issue worth living for

] By PETER CARDEN®

ONSIDERING that this month’s dirty
isn't it paradox-

word is “organc-chloride”,
hithnoneuuningol'mkh“pm
withontlnymn—mde chemicals™?
is persistent
in my 5‘;%:4 Dictio . Besides
above substances, growers
cerned with two other issues of our
energy conservation. Their ultims

u-nte & stable and perpetual agricultural system
based on natursl ecosystems.

agriculture and the organic
movement.
Here in our capital dty, the Canberrs Organic
Growers Soclety ( } has

|'leue|3i hobby farmers and a few brave prof
als, all drawn together because of a and
often grave concern for the deleterions effects of
conventional

COGS is a corporzte member of & regional
council representing NSW and the ACT which in
turn is a member of a fledgling nationwide body.

Elsewhere the movement is particalarly prominent

the
dme.aoﬂmd
te goal s to

mn_ghmbemrdedi
8

~ hormones, dips and

costs sssocisted with chemo-agriculture that muost
be pmperiy sssessed and sccounted for C

mical contamination, testin,
mblehnd due to

"ulexpensu,budhmnhukhmdlife

these are just some of the hidden costs of chemo-

contrels on grder to reduce
ﬂ:ehidden costa. At the same time, this sction will
yB.

: Hmﬂy,lwon!dlikcmtxke to a 2000-acre
property located in mid-NSW nnd relate s regl-life
case lustory professionsi organic
farmer, This shonld remove any linge increds-
lity that you may still possess, This farmer
c:;m:ve in 1962, noppin the nse of artificial
f es and fungicides

DT, dieldrin, :ldrin, malathion, arsen-

2.4-!) 2,4-DB, 2,4,5-T), stubble burning, pickle
ungicide onseuls,ullmﬁ totics and artificial sex
drenches. He changed to 2
:ystembasedonthedﬂig:mmwdﬁeedonef

soil asing o
© pure”, lhne and mineral B?M(q rock pl:no;
- ph.ltz. dest),

in the US and UK as well as many non-English -

speaking countries. Two international bodies are
the Heary Doubleday Research Association and

IFOAM. The main activities of all these bodies -

are the dissemination of informatioa thromgh
conferences and publications and the creation of
standards for organic produce.

Evidently the movement is widespread
and W a visionary movement
with far eoneems. Perhaps &t
should be listened to at time when the nation

hbeginning»thanouolthem—damk:ny

contaminated food
Sowh;thtbemwuﬁvetocbemlal

and herbicides?

heads when ssked neadon. Itlllﬂu u

“how should I pat wheeh on my horse?”

answer is that you must first dnm your horse

fornm.Touentren% ui.l.lhm,tbeorpn—

ic approach is holistic. Its attack

pests, for ex:-kgle, is mnlﬂ-pronged (1) replace

monocultare

ate plant varieties; md!

impro soil health; (4) encourage natural

uors, loy ph sical barriers, nd. {6)
loy non-polgonon usts and sprays.

enough space to elaborate on these
factors er to point out relevant interrelations
between them. For those that are interested,
COGS will be eonduding a seminar and workshop
on November 6 and 7 of
COGS on 821706).

What sbout an dﬁ;mdve to berb!ddea;:’hrny
organic growers wo not recognise a or
berbidées of any form. Weeds may be a nuisance

ut they also cover the soil, protecting life and
lnhibiﬁng evaporation. Wecds recycle leached
putrients which they store in thelr leaves, Weeds
are therefore prized ingredients of compost.

To those who may doubt the practicability of
themethodxadmtedheu.ktmepointmthat

gku}mn h.r:e 8
revinl of nb ming
the pre-chemical era — methﬁ

witnessed in countries such as China,

Modern organic growers derive great strength
from the certain knowledge that their methods
work, that these once fed the world and still do ts
a si t extent.

The gquestion is not will these ways work but
bow cheaply can they be made to work. It is only
because che ture is, on the face of it,
more profitable that it has supplanted the organic
methods. {Chins gives the lie to the criticism that
organic ture Is not sufficiently productive.)
The challenge to meodern growers is tfo
spply new knowledge to exis otglnk mchno-

movement fs

logy so s to lower its cost.
At the same time, the
bringing to (he potice of the community the hidden

~

Today he writes that while the Anstralian
Wheat Board has great difficolty seiling any
wheat to Europe, he just soid 40 tonnes of his
wheat to Norway at a rate of 23 per cent sbove the
Whesat Board price. Of the flour millers’ tests on
his wheat, he Is informed that his wheat is scoring
:ﬁr h results in all tests. Both his hard wheat

wheat registered 15.3 per cent protein
compared with 8 to 10 per cent for the district

sverage.
Twenty-three years sgo when he stopped using
superphosphate, his yields fell dramatically to
around three to four bags per acre. But, slowly, as
soil fertility built wp over the years, yields in-
creased four-fold untll now iney are equal to or

Just below those of the crop competition winners.

‘So what Is the altsmative to chemical
pesticides and herblcides? Organic

"~ growers scratch their heads when

asked this gquestion. It is like saying

~“how should | put wheels on my

. horse? The answer Is that you must
- first change your horse for & car.’

The stock Is also much healthier now. There lre
m few deaths from bloat or pulpy kidney,
fever, and fly-strike in sheep Is muc! re-
duced. an ing and calving percentages have in-
tly. There is mext to no skin cancer
mmp:rer“two to four per year. (It may be noted
that sheep dips are based on poisons soch ss
arsenic or diazinon which are carcinogenic.)
“Once, when deliv stock to the abatto ?r
writes, “I belped the semi-trailer in front o{
me. Fully one-third, ma kzﬂbe half the sheep were
suffering from obvicus s
Just sfter the changeover, thb farmer and his
family began a :tmgﬁle for financia! sorvival, If )t
had pot been for thelr iron faith, they would have
given up many times. But today things are differ-
ent. They sell theit organic wheat at a premiom,
& and costs are rockbottom. They
ve o beef and lamb available for sale (by
the truck losd). For them and the inheritors of
their farm, things can only get better whilst all
around them the opposite is troe.

These brave sozls and = few others like them

duerve t honour for their ploneering achieve-

growers believe that the sconer the

mt o! the farming community take heed and

follow, the better it will be for ail of us sad for the
generations to follow.

* Dr Carden, of the ANU Department of Engineer
ics, i3 treasurer of the Canberra Organic Growers
&
Counci

Phys-

ty
te to the Regional Council, Organic Groups
NSW and the ACT.



