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Hello!
Welcome to the 50th issue of Soft Technology magazine! We’re celebrating
with 104 pages (if you’ve checked and you think we can’t add up; we do
count the covers) our biggest issue ever.

The first Soft Tech came out in June 1980, so we’re now into our fifteenth
year of existence. We can’t help feeling rather proud of ourselves - it’s not
a bad effort for a non-profit group staffed by volunteers and renewable
energy enthusiasts, even if we do say so.

Now that we’re 50, we’ve decided to look back through the old issues and
share some of our favourite articles with you. None of the original articles
has been reprinted -though we did consider ‘The solar chook house’ and
‘How to get it up and down without getting into trouble’ for their titles alone
- but we are sure you’ll enjoy our collections of favourite photos.

There’s far too much in this issue to go into detail about here, but one thing
we are very excited about is the Soft Technology index for the last ten issues
(40 to 49). From now on, we plan to include an index for the previous year
in each January to March issue. A ‘Complete Index’ covering every issue
of Soft Tech is also in the pipeline.

Now, this is the part where the editorial turns into something like a speech,
so if you don’t like speeches you’d better start reading the rest of the mag
now. However there are, as in all good (and bad) speeches many people
we must thank.

Thanks to everyone who has been involved with the production of Soft
Technology over the years - the contributors, editors and volunteers of all
kinds. Special thanks to those who had the vision to initiate it all - Mick
Harris, Alan Hutchinson and Noel Jeffery to name a few who were there at
the beginning and are still around today.

Thanks also to our advertisers, some of whom have been with us since our
early days (notably Going Solar who were the only advertisers in ST#1).
When I look back at the archive copies of those first issues I think that
placing an advertisement with Soft Tech then must have been more like an
act of faith compared with the worthwhile investment it is considered today.

Many readers also remain loyal after all these issues and we love those
letters telling us how far we’ve come since the days when Soft Tech was,
as one reader put it, a ‘limp and unprofessional little journal’. So biggest
thanks of all to our loyal readers for your support, helpful comments and
encouragement.

To us - and especially to you - Happy 50th!

Farewe l l  to  lme lda
Evans, former editor of
Soft Tech, who is flying
off to new adventures.



The truth about electric cars The ultimate recycle?
Regulations requiring car manufac-

turers to begin selling electric cars in
1988 have prompted a number of scare
advertising campaigns by United States
oil companies.

A Mobil ad quotes a study asserting
that cars could cost between
US$10,000 and US$27,000 more to
manufacture than comparable petrol-
fuelled cars. The advertisement main-
tains that car manufacturers will artifi-
cially reduce electric car prices to the
level of conventional cars, lose money
on every one, and recoup their losses by
raising the prices of all other cars. It
quotes some very dodgy figures to
‘prove’ the point, but anyone using a
pocket calculator could show that Mo-
bil’s assertions are not correct.

The city of Brighton in the UK has
opened a three-acre municipal eco-
cemetery with space for 3000 graves,
where trees will replace traditional
marble headstones and bodies will be
buried in coffins made of recycled card-
board. The site will eventually become
woodland, covered with winding trails
and stocked with wildlife.

Natural Life #39,
September/October 1994

Support for fuel cells

As we reported in Energy Flashes in
ST#49, Chrysler is also supporting the
anti-electric-car lobby with their claims
that electric vans will cost at least
US$21,000 more to build than the
standard version. A Ford representative
also claims that a decent electric vehi-
cle would cost $100,000 to build.

However, Jean-Yves Helmer, head of
Peugot’s car division in France begs to
differ, ‘The production cost of an elec-
tric car is lower than a standard car’.

Mr Helmer expects that Peugot will
be selling electric Peugots and Citroëns
in France next year for US$10,700 and
thinks the price in the United States will
be similar.

The State Electricity Commission of
Western Australia (SEC WA) has com-
mitted $1.2 million for the develop-
ment of ceramic fuel cell technology.
Ceramic fuel cells are electrochemical
devices for converting fuels such as
natural gas, methane, hydrogen and
gasified coal, into electricity.

SECWA has joined a major national
energy research consortium, Ceramic
Fuel Cells Ltd, which will invest $30
million on the research program over
the next five years.

Other Australian power utilities are
also involved in the consortium, as well
as CSIRO, BHP, the Strategic Research
Foundation and the Energy Research
and Development Corporation.

Energy Link, August '94

Spud power

Mr Helmer was questioned about the
scare-figures thrown around by Mobil
and Ford and Chrysler. ‘Their cost es-
timates seem to be highly inflated’, he
said politely.

And what about the quality of the
electric vehicles? When Popular Sci-
ence test-drove a prototype, General
Motors electric Impact, it reported that
the vehicle was ‘not so much a surpris-
ingly good electric car, but possibly the
best-handling and best-performing
small car that GM has ever turned out’!

New York Times, August 2, 1994
-reprinted in AEVA

Electric Vehicle News, October 1994

Don’t attempt to put potatoes in your
car -but environmentally friendly fuel
from potato peelings and other potato
waste could be a commercial reality
within a year.

The Tasmanian company Envirofuel,
which has an agreement with potato
processor Edgell-Bird’s Eye, expects to
start ethanol testing in the coming
months.

A mix of 10% to 15% of ethanol with
unleaded fuel could be used in both
leaded and unleaded fuel vehicles. En-
virofuel claim that using the fuel would
result in reduced vehicle emissions.

In Brazil, ethanol is produced from
sugar cane and provides more than 20%
of that country’s transport energy.

Auto Industry Australia, July '94

Fresh garden air
The typical petrol-powered lawn

mower produces as much air pollution
in one hour as a new car does in eleven
hours, according to the US Environ-
mental Protection Agency. The EPA
maintains that about five per cent of
that country’s air pollution is generated
by mowers and other petrol-powered
garden tools, and has announced ex-
haust emission standards for garden
equipment which manufacturers will
have to meet by 1996.

Natural Life #39, Sept/Oct 1994

Plastic, paper or china cups?
Some calculations indicate that less

energy is required to make throw-away
plastic coffee cups than is needed to
make, distribute and repeatedly wash a
ceramic cup during its typical life. This
does not take into account the environ-
mental impact of disposing of (say) 200
plastic cups for each broken china cup,
but recent experiments carried out in
Germany on the incineration of munici-
pal solid waste indicate that mixed
waste bums cleaner if there is a high
plastic content. So, if your local mu-
nicipal waste is incinerated, should you
switch to disposable plastics?

A separate German project showed
that the composting process works bet-
ter and with less odour if a relatively
high proportion of paper and card is
present. (The paper provides a carbon
source for the composting micro-or-
ganisms and its physical structure aids
aeration.)

But does this mean that we should be
using disposable paper cups?

Clean Slate #14, Autumn 1994

Currently, less than one per cent of
plastic used in Australia is recycled and
most plastic waste is ending up in land-
fill (tips). Matt Ruchel of Greenpeace
said, ‘People put their used plastic out
for recycling in good faith. Local coun-
cils go to the expense of collecting it,
but the plastics industry is not coming
to the recycling party.’

Greenpeace Australia News,
Spring 1994
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ENERGY FLASHES
More alcohol for US drivers

Alcohol made from fermented corn
will be added to the petrol sold in US
cities with high air pollution.

Adding ethanol to petrol adds oxygen
to the petrol’s molecular structure,
helping it to burn more efficiently and
reducing carbon monoxide emissions.

New Scientist, 9 July '94

Creating diesel from waste
The Melbourne laboratories of BHP

Research have developed a procedure
in which waste products produced by
the petroleum refining process - aro-
matics such as benzene and toluene -
are converted into a diesel fuel blend-
stock.

Aromatics are contained in emissions
from petrol-driven vehicles and are
claimed to be responsible for a number
of adverse health effects.

The process still needs further testing
both in the laboratory and on a larger
scale before it becomes a commercial
reality.

ERDC press release, October 12 '94

Killer diesel fumes
A New Scientist article claims that a

UK government adviser on air pollu-
tion has estimated (off the record) that
diesel fumes are responsible for 3000
deaths a year in England and Wales.

According to the article, people with
asthma, the elderly and others with
weak lungs are ‘probably’ most at
risk.

Car makers have begun producing
new diesel models to sell to the public
on the basis of their supposedly ‘green’
reputation. The strategy has been so
successful that around one in five new
cars in the UK now runs on diesel.

But apparently Friends of the Earth is
telling people that ‘no one in their right
mind would recommend diesel’.

New Scientist, June 4, '94

Green hotels
Big hotels, with their little bottles of

shampoo and plastic-engulfed laundry,
can force environmentalists to compro-
mise their principles when they stay.
However, the Saunders Hotel Group in
the US have spent US$l.8 million on
environmental improvements such as
low-flush toilets, compact fluorescent

lighting, biodegradable cleaners, di-
oxin-free recycled stationery, and refil-
lable dispensers for shampoo, condi-
tioner, mouthwash and soap. The hotel
group also participates in a program
called Second Helping, in which excess
food from its restaurants is used in the
employee canteen or given to shelters
for homeless people.

The group estimates that it has saved
18.5 million gallons of water, 32,500
gallons of fuel oil, and kept 246
dumpsters of rubbish out of landfills
each year since the program was insti-
gated.

Many European hotels now give their
guests the option of not having their
linen and towels changed daily - even
that small detail can mean a sizeable
energy saving in the hotel business.

The Utne Reader,
September/October 1994

Industry to take back
worn-out products

European industry will take back all
worn-out and broken products, if a pro-
posal now before the German Environ-
mental Ministry is accepted.

German legislation has already
adopted a ‘polluter pays’ principle for

packaging materi-
als. Manufacturers
- rather than local
councils - are re-
sponsible for dis-
posal of unused
containers and packaging which must
be returned to them. And manufactur-
ers - rather than taxpayers - are respon-
sible for the cost of disposing of their
own waste.

As a result, products are designed
both to make recycling easier and to
reduce packaging as much as possible.

Some companies are already prepar-
ing for the inevitable, and have their
design teams working in conjunction
with disassembly specialists.

Tranet #89, July '94
& press release,

Austrian Research Centre, July '94
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The Blue Heeler bike trailer.

Heelers

Heelers are a range of bicycle trailers
produced by Wayne Kotzur. The trail-
ers are made in various models for dif-
ferent uses.

The Red Heeler is a plastic box on
wheels meant for carrying a morning’s
shopping, while the Blue Heeler has
two chairs suitable for two children, as
well as space for extra luggage. The
Pod can carry one child of up to 40kg
and the Ute provides a carrying capac-
ity of up to 100kg.

These nifty bike trailers are solidly
constructed with tubular steel frames,
and because of the high standard of
finish, look great behind any bike.

Using the Heelers is not only better
for the environment, but can be as good
for you as aerobics!
rrp Red Heeler $260, Blue Heeler $680,
Ute $465
For more information contact Wayne
Kotzur on ph: (06)241 7966.

New greywater
systems

In the past, the only option for compost-
ing toilet owners who lived in environ-
mentally sensitive areas was to have a
septic tank installed, with miles of field
trenching, just for domestic greywater.

This was not only expensive, but it
also defeated the purpose for those not
wanting to spoil the environment above
or below ground.

Environment Equipment (manufac-
turers of the Rota Loo) are now using

two systems - the Niimi Ab-
sorption Trench and Rock
Plant Filter Systems - both of
which were developed by En-
vironmental Management (the
NSW distributor for Environ-
ment Equipment) and are ap-
proved by the EPA.

The Niimi Absorption
Trench System delivers the
greywater to a layered gravel
and soil absorption trench via
a perforated pipe.

The Rock Plant Filter System
feeds the greywater from a pre-
treatment tank to a series of

filters containing aquatic plants.
Because of EPA requirements, vari-

ations in soil type, proximity of water-
ways and the ecological sensitivity of
some areas, each system supplied is
specifically designed for the site con-
sidered and is thus separately priced.
For further information contact Environ-
ment Equipment Pty Ltd
ph:(03)587 2447 fax:(03)587 5622.

Selectronic sine wave
inverter

Selectronics has introduced a new
sine wave inverter, the SA30. The in-
verter is microprocessor controlled and
has an LCD display on the front panel
that can display such things as battery
voltage, autostart load setting and AC
output voltage and current. This dis-
play also allows you to set parameters
such as demand start sensitivity, DC
over-voltage cut-out and DC under-
voltage cut-out and cut-in,

It has a continuous rating of 1800 watts
at 30°C and a surge rating of 6000 watts,
and operates from a nominal input of 24
volts DC, in the range of 20 to 34 volts.

The new Selectronic sine wave inverter. ph: (03)459 7222 fax:(03)458 3237

The SA30 has an efficiency of around
92% at 500 watts, voltage regulation of
±4% and total harmonic distortion of
less than 4%. It also comes with a two
year warranty.
rrp $2,990
For further information contact Selectron-
ics ph: (03) 762 4822 fax: (03) 762 9646.

PC energy savers

The Green Machine
The Green Machine is an energy saver

for IBM and compatible PCs. With the
Green Machine connected, whenever the
PC is not in use, the monitor is turned off
and power consumption from the mouse
and keyboard are reduced. In turning off
the monitor, the Green Machine also pro-
longs the life of the monitor,

The inactivity period can be adjusted
from one to 60 minutes. The Green Ma-
chine is easy to install and uses the same
connections as your existing keyboard,
mouse and monitor. No additional soft-
ware drivers are required. For networks
using screen saver programs, the Green
Machine reduces traffic on the network.
The reduction in power consumption re-
duces heat input to the environment.
rrp $129 for IBMs and compatibles using
standard plugs, $174.15 for IBM PS1/2
excluding sales tax (21%) and freight.
For more information contact 123 Vision
Solutions ph:(02)554 3771 fax:(02)507 043.

Energuard
Energuard by Zitech Electronics is

another energy saver for PCs, which is
designed and manufactured in Austra-
lia. When the mouse and keyboard are
not in use, the Energuard automatically
switches off the monitor and printer,
reactivating them when either is
touched. The time taken for Energuard
to respond is adjustable.

The Energuard thus saves energy and
costs, as well as prolonging the life of
the monitor. It works under DOS or
Windows and only takes minutes to
install.
rrp $99
For further information contact Zitech
Electronics

Page 8 Soft Technology Number 50



The Nature-Loo cornposting toilet.

Nature-Loo
Nature-Loo is billed as ‘The perfect

place to sit and solve the problems of
the world’. It is a composting toilet
system which doesn’t use water,
doesn’t smell and is completely non-
polluting.

Nature-Loo operates on a ‘batch’
composting system. A compact col-
lection chamber/composting bin di-
rectly beneath the toilet pedestal
collects the waste. A low powered
electric fan draws warm air into the
bin, accelerating the composting
process.

When the first bin is full (nine to
twelve months use for a family of
four) it is moved aside and replaced
with the second bin. By the time the
second bin is full, the composting
process is completed in the first. The
resulting rich earth can then be put
into your garden.

Nature-Loo has full Queensland
Health Department approval with the
approval process underway in other
states. The $35 fan uses less than two
watts of power and lasts an average of
five years.
rrp $2,250
For more information contact Nature-Loo
ph:(07)367 0601 fax:(07)367 0603.

Jura Sol
Jura Sol Industries manufactures the

Jura Sol Oven based on a European
design initially meant for developing
countries.

The oven is made of wood with an
aluminium cooking mould. The food
is placed inside the oven and the
glass window is lowered into place
to cover the food. A reflector lid can
be adjusted to reflect sunlight into
the oven. The food is left to cook on
its own without any necessity for the
cook’s presence. The oven measures
75cm x 53cm x 40cm and weighs 18kg.

The Jura Sol oven is now available as
a flat top model suitable for areas
above 23° south latitude. There are
also smaller versions of both ovens
(about two-thirds of the size), with the
option of polycarbonate covers instead
of glass.
rrp $280 for standard oven, including
postage and handling.
For further information contact Jura Sol
ph: (063)37 4104.

Solar storage shed
Shed Domes produces domed sheds

which have a variety of uses as sheds
for gardens, firewood or builders’
sites. They have released a top-venti-
lated shed which is ideal for use in
solar energy applications for storage of
battery banks.

The sheds are made of Colorbond
steel over a strong galvanised steel
frame. The ventilated ridge on top
allows hydrogen gas from the batteries

The solar storage shed.

The Jura Sol solar oven - cooking with
the sun.

or fumes from a generator, to escape
and prevent their accumulation. An ad-
justable sliding wall divider is available
as an optional extra to separate the gen-
erator from the batteries. The ridge is
also flyscreened to keep out insects
and vermin.

Standard sizes are from 1.8m x 1.8m to
1.8m x 3.6m, with other sizes available
on request.
rrp for 1.8m x 2.4m is $1,200 ex-Bega.
For further information contact Shed
Domes, Peter Whiting
ph:(064)94 0176 fax:(064)94 0245 or
Richard Moffatt ph:(064)94 0131.

Friendly fridges
It is well known that CFCs and other

halogenated hydrocarbons affect the
ozone layer. Australia has legislation
phasing out the use of CFCs in both
refrigerant and insulating foam for re-
frigerators and freezers by the end of
1994. This legislation affects both
manufacturers and importers. HCFCs
are less damaging to the ozone layer
and their use is allowed well past the
year 2000.

The Westinghouse Aurora range of
refrigerators are not only CFC free, they
are also HCFC free, meaning they cause
no damage to the ozone layer. They
also have a four star low energy rating.

The Aurora range goes beyond pre-
sent legislation in protection of the
environment.
rrp $1,529 for the 410 litre model
For more information contact
Westinghouse ph: (02) 717 2230

fax:(02) 717 2234.
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Recycling

PET Cokes
When you buy Coke in PET bottles,

you are helping to recycle the bottle!
Coca-Cola has introduced a new bot-

tle made from three layers of PET. The
outer and inner layers are made of vir-
gin food-grade plastic, with a third
layer of recycled PET sandwiched be-
tween them.

The recycled content of the bottles
is currently at least 25 per cent, but
there are plans to increase this con-
tent gradually. Bottles made from
this Multilayer Repete System can be
recycled again to make the same
product.
For further information contact
Coca-Cola Amatil on ph:(1800)025 123
fax: (02)259 6630.

Transparencies
Dimension Audio Visuals has come

up with an overhead projector tran-
parency made from 25% recycled
PET soft drink bottles. The Environ-
trans tranparencies are tinged green
to reduce eye fatigue when projected.
Environtrans comes 100 sheets to a
box and ten boxes to a carton, with
both box and carton recyclable.

Environtrans is suitable for use in
85% of all photocopiers, and the coat-
ings are aqueous based, not petro-
chemical based. A4 sized sheets are
available now, with A3 sheets pro-
jected to be in the shops soon.
rrp $50 for a box of 100, $350 for a carton
of ten boxes.
For further information contact Arthur
Katsaros ph:(03)762 2100
fax:(03)761 0462.

Ribbons and toner
The Technology Group in Inverell,

NSW, has come up with a machine to
re-ink and re-load dot-matrix printer
ribbons more cheaply and up to ten
times faster than currently available
units. While current machines, includ-
ing those from the US, re-ink at a mini-
mum cost of $6 to $7 a ribbon, the
Group's minimum charge is $4.50. The
machine can handle all sizes of printer
ribbon, and will also re-ink single col-
our ribbons. The cost, on average, of
having a ribbon re-inked by this new

The Zapper - killing cockroaches the
friendly way.

The happy hunting
ground

For cockroaches, that is! Moon Prod-
ucts is marketing an electronic cock-
roach-killing device called the Zapper,
which uses no poisons or pesticides.
When a cockroach is attracted into the
device (by a vegetable protein food
bait) a voltage of 6000 volts kills not
only the cockroach, but also any eggs it
may be carrying.

The Zapper, which is manufactured in
Australia, won the Australian 1991 In-
vention of the Year Award.

The device has been tested at the Uni-
versity of Queensland and British Cen-
tral Science Laboratory. The Zapper
has also been tested by Choice maga-
zine, who found that it consistantly
killed about 30 per cent of cockroaches
during every seven day period, and
killed up to 50 per cent of the cockroach
population in some seven day test peri-
ods. However, while it may not be as
effective as its chemical counterparts, it
is far less likely to cause health side-ef-
fects.

machine is about 40% of the cost of a
new ribbon.

The Group is looking for franchisees
for both re-inking ribbons and re-
charging toner cartridges for laser
printers and photocopiers. They can
also refill ink and bubble-jet cartridges
or supply refill kits.
rrp for re-inking $4.50 to $9.50,
very large ribbons up to $30
For further information contact Ann Coo-
per-Southam, ph: or fax:(067)210 200

The Zapper can be powered by either
mains power (using the supplied 12
volt DC plugpack) or by using an op-
tional rechargeable battery pack. As
this device runs from 12 volts DC, it
can also be run directly from your home
12 volt system.
rrp $89
For further information contact Moon
Products
ph:(07)207 9758 or fax:(07)207 6088.

Tinting films
High Performance Films, a wholly

Australian owned and operated com-
pany, provides a window-tinting serv-
ice using micro-thin polyester films.
The films block out 80% of the sun’s
heat, 99.94% of UV rays and 70% of
the glare. A range of films with differ-
ent properties are available eg reflec-
tive, coloured or clear.

Use of the films reduces energy con-
sumption for air conditioning and pro-
tects furnishings from fading and sun
damage. The company claims that
compared to blinds and curtains, tinting
has advantages such as higher energy
savings, a shorter payback period,
equivalent installation costs, lower
maintenance costs, minimal change to
building aesthetics and overcomes the
difficulty of co-ordinating one colour
with varying tenancy fit-outs.
For more information contact High Per-
formance Films
ph:(03)699 3122 fax:(03)696 8067.

High Perfomance Films can tint almost
any size window.
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Rainbow Sine 300VA
sinewave inverter

Review by Lance Turner

The Rainbow Power Company has a
reputation for building reliable and robust
renewable energy equipment, and their
Rainbow Sine 300VA sinewave inverter
is no exception. The first thing I noticed
about the unit was its weight; at over
12kg, this thing is not light. The second
thing was the thickness of the input
leads. These could easily carry 100
amps or so, which means very little
voltage drop, and hence power loss,
across them.

Being a tinkerer, I immediately
opened the unit to see what was inside.
After removing the twelve self-tapping
screws that hold the cover in place, I was
pleasantly surprised to find how ruggedly
this unit has been built.

The circuit board is mounted vertically,
and is firmly fixed at all four comers.
Some inverters I have seen in the past
have as little as one fixing point, relying
on such things as LEDs to help hold the
board firmly. This, of course, is ridiculous,
and can result in failure of the unit if it is
being used in a mobile installation. So, ten
out of ten for that one RPC.

I was most impressed to find that all of
the integrated circuits, and virtually every
other component as well, were available
from most electronics hobby shops. No
horrible and hard to find specialty chips
here. This is part of RPC’s philosophy,
and a very important part it is too. It makes
for easy-to-repair equipment in the event
of failure, with less downtime.

The transformer is the most unusual part,
being made from two E-I transformers that
have been welded together to form one
large core. Although perfectly sound in
practice, this results in the transformer
having considerable weight. The trans-

former is well
mounted to the chas-
sis with two angle iron
brackets and ¼”
bolts.

Another unusual
part of the design was
the use of high effi-
ciency fluoro ballasts
as output chokes. In the
unlikely event of a fail-
ure of one of these de-
vices, you don’t have to
pay for some specially
made unit, you just go
to your local electrical The Rainbow Sine 300VA sinewave inverter.
wholesaler for a re-
placement.

Testing it
Anyway, enough about the internals,

what can this thing really do? Firstly, as
there is a 47,00uF capacitor connected
across the input leads, you should re-
move the fuse from the unit before con-
necting to the batteries. The fuse is a
standard plug-in unit as used in 240
volt switchboards, another simple and
reliable component.

Once connected, I turned the rotary
mode-selection switch to ‘standby’ and
was pleased to see the neon power indi-
cator pulsing once a second. Not only
does this mean that the inverter is work-
ing properly, but also that it uses the
high-voltage-pulse load-detection
method of auto-starting. This system
should allow the inverter to start with
virtually any type of load, including
compact fluoros, and indeed it did, on
the first pulse every time. I used various
different loads to test the unit, including
compact fluoros, fans and televisions. Af-
ter confirming that the regulation was
okay, I decided to give it something a bit
harder to deal with, so I hooked up a 1100
watt iron to see what would happen. The
result was surprising to say the least. The
inverter did not go Arrgghhh and shut
down, but simply limited its output power
to what it could safely deliver. The iron
heated up to full temperature, albeit slowly,
and was reasonably usable, although
the steam setting was out of the question.

The only thing this inverter seems to
lack is a decent surge rating. This
doesn’t mean that it won’t run things
such as induction motors, but the start-
ing torque is much lower because of the
power limiting of the inverter. I tried it

with a ¼ horsepower unit on my drill
press, and while it took a bit longer to
come up to speed, the power when
maximum speed was reached was
good. This lack of surge capability
would be the limit of this unit as far as
induction motors are concerned, and
some of the heavy older-style motors
may not start very well.

The inverter will not start induction
motors that have a load already applied,
such as fridge motors, but I suppose
you can’t have everything. It should be
noted here that universal brush-type
motors in drills and the like pose no
problem, so long as they are not rated a
great deal over 300 watts.

Overall impressions
Available in both 12 and 24 volt ver-

sions, this inverter is a well thought out,
well made and very robust unit, capable
of doing any task within its rating, and
many that are not. For small to medium
power systems, this unit would make
an ideal first inverter, or a great backup
unit in larger systems.

However, there are a couple of things
that need to be addressed. Firstly, the
surge rating could be improved, for start-
ing things like fridges and such. 400 watts
surge is just not enough for some loads.
Secondly, the input capacitor (the
47,000uF job) could be better mounted
using bolts instead of pop-rivets, as rivets
tend to stretch with movement.

Apart from these two gripes, I liked
this inverter very much. I feel that it is
definitely worth considering if you are
in the market for a new one.

The Rainbow Sine is priced at $749
(excluding sales tax) for both the 12 and
24 volt versions. R
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SAVING WATER OVER SUMMER
Catherine Thorn

I HAD always liked to think of
myself as an environmentally
friendly human being...that was

until I read about water conserva-
tion. I am the sort of person who
loves a deep hot bath or a really
long, steaming shower, I always
water my darling little plants till
they’re soaked...and the list goes
on.

But don’t worry, even though I feel
like I’ve received divine inspiration, I
won’t be hitting you with a long list of
‘Thou shalt not’s - through my re-
search I have also discovered that sav-
ing water is quite painless, even for a
‘water sponge’ like me.

Inside the house
Showers
S Try to take shorter showers -long hot

showers waste 10 to 20 litres of water
every single minute! A 20 minute
shower would use up to about 400
litres of water!)
S Install water-saving shower heads or

flow restrictors. You needn’t envis-
age your shower being reduced to a
pathetic little dribble - as a shower-
lover, I can truthfully tell you that
you won’t even notice the difference.
A flow rate of 10 litres per minute is
more than enough and this will not
only cut your water bills but the water
heating costs as well.
S A cheaper alternative to low-flow

shower heads - and a great option for
those who want to keep a colour-
co-ordinated water-spewing monster -
are the new shower flow control de-
vices which can be installed into an

‘Every Australian family is wasting
the equivalent of an Olympic swim-
ming pool of water every year.’

- National Water Week
press release

existing shower head. Available from
plumbing supply shops, they will
limit the water flow to 6, 9 or 12 litres
per minute and cost around $5. These
flow controls can only be used on
mains pressure systems; don’t try
them with gravity fed systems.

Dishwashers
&washing machines
S Running a washing machine uses

about 120 litres of water. A dish-
washer can use up to 40 litres. So try
to ignore those urges to wash every

little thing when you need it - only
use your dishwasher or washing ma-
chine when there’s a full load.
S If you are buying a new dishwasher

or washing machine, choose one that
is energy-efficient. The amount of
water used is one of the key factors
influencing the energy efficiency rat-
ing.
S The most water-efficient washing

machines are front-loading models.
If you are buying a top-loading ma-
chine, look for a model with variable
level settings and a ‘suds saver’ op-
tion.
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S Consider using a greywater diversion
valve of the type shown in Products,
ST#49. They are available by mail or-
der, but also in some plumbing sup-
ply shops.

Toilets
S Single flush toilets can use up to 16

litres of water per flush. You can save
water without converting to a dual
flush system by putting a weighted
plastic bottle full of water in the cis-
tern. Even (gently!) lowering the cis-
tern float arm will save a lot of water.
S All new toilets are now dual flush,

but if you are installing a new one,
look for one of the newer type which
uses 3 or 6 litres per flush.

Leaks & drips
S Replace washers on any leaking taps.

As innocent as they may seem, those
sneaky little drips can waste thou-
sands of litres a year.
S Check the toilet for leaks (it could be

wasting up to 16,000 litres of water
per year. All you need to do is put
some food colouring in the cistern
and see if any colour starts seeping
into the bowl without flushing.

Outside the house

Gardens
S Water your garden only once or twice

a week (even in summer). Make sure
to give it a good soak. This encour-
ages the roots to go deeper into the
soil to seek out moisture, making the
plants hardier and less dependent on
hand watering.

S A drip system is the most effective
means of watering because it gets the
water where it is needed at a rate the
soil can absorb. A bonus is that it is
cheap and easy to install.
S Remove all those incorrigible weeds

- they compete with your plants for
water and nutrients in the garden.
S Mulch will substantially reduce the

need to water your garden. And as
well as keeping moisture in and
weeds out, a good mulch will also
improve the structure of the soil.
See Sandra Clayton’s fantastic new
book, The Reverse Garbage Mulch
Book (Hyland House, $16.95) to find
out what you can use (everything
from paper to peanut shells!), and
how to use it.
S Digging small trenches around trees

will help to stop water run-off
S Placing a timer on your sprinkler or

micro-spray can save up to 1000 li-
tres of water an hour (if you’re the
sort of person who might forget the
sprinkler is still on when you go out).
S If your garden has a north or westerly

facing aspect it will need more water
during summer. Try to choose low
water-use plants; Australian natives

Giving your plants a quick watering
every night makes them shallow

rooted. Most of the water you give
them is lost to evaporation.
S Water the roots of the plant. Water-

ing the leaves increases water loss
through evaporation.
S Try letting your lawn go brown over

summer. It will recover like magic at
the first autumn rain. If you can’t bear
the thought, water twice a week, aer-
ate the soil, and don’t mow to less
than two centimetres.
S Use a ‘trigger hose’ to prevent wast-

ing water when you are moving
about.

are often the best. Once they are es-
tablished, they are hardy and require
little water.
S If possible, reduce the garden area

covered by lawn (lawns use far more
water than other plants).
S Try placing plants with similar needs

together, don’t mix them.

Swimming pools
S If you have a pool, use a pool cover

(this stops evaporation, keeps out
children, leaves and dirt and keeps
heat in).

Paths
S Use a broom instead of the hose to

clean paths - it is quicker and more
efficient (1000 litres of water per
hour are wasted by hosing down a
path).

Washing the car
S Park the car on the lawn, give it a

quick spray to loosen the dirt, turn off
the hose and wipe away dirt with a
soapy sponge, give a quick spray to
each section. A trigger hose is a real
boon when you are washing the car.

Other ways to save
water

Of course there are a lot more ways
to save water, many of which will relate
to your own house and personal habits.

Conserving water is a personal thing.
It means thinking before you act and
then reflecting on where you can im-
prove. But the first step is awareness,
so pat yourself on the back, because
that’s what you’ve developed by read-
ing this article.

science can tap you on the shoulder
saying ‘Think of the environment!’.
And if that doesn’t work, the words,

Once you have that awareness, con-

‘Think of all that money you could
save!’ are sure to win you over.

So, to all...a happy, low water con-
sumption summer! R
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Powercor
AUSTRALIA

68 PAGE RAPS BOOK
REMOTE AREA POWER SUPPLIES

This publication gives details of alternative
methods of generating electricity for homes
not connected to the electricity grid.

Copies of the
REMOTE AREA POWER SUPPLIES book

may be purchased from:

Powercor Australia Ltd
Graeme Kitney

Locked Bag 14090
Melbourne City Mail Centre

Melbourne 3001

Make cheques or money order for
$18.00 (includes postage) payable to Powercor.

SOMA

“The answer my friend is blowing in the wind”
- Ideal complement to PVs

- Simple installation

- 1kw in 10 m/s of wind

- Brushless permanent magnet alternator

- Durable fibreglass blade

- Tapered charge regulator

- RAPAS approved in N. S. W.

Available from:
Sunrise Solar, N.S.W., Ph (43) 811 531 Fax (43) 821 880

Soma Power, N.Z., Ph/Fax (64-9) 424 2303
Windturbine manufacturers since 1978
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Mudbricks and Duck Puddles

a cosy owner-built home running on renewables
Lance A. Turner and Suelette Dreyfus

IT all began innocently enough.
Anne  and  Rob in  Hughes
thought they would build a nice

little weekend house in the old gold-
mining area of Central Victoria.
They envisaged a cozy mudbrick
holiday cottage - a restful haven to
escape the frantic pace of their lives
in Melbourne

Halfway through construction of their
holiday cottage, Anne and Robin de-
cided that they were actually more in-
terested in living in their country home
permanently. They quit their city jobs,

packed their bags and moved into their
half-built home.

The Hughes have done things a little
differently in more ways than one.
While neighbours run four-legged
stock such as sheep or cattle, the
Hughes run ducks. About 1000 head.
And the one-time city dwellers who
used to be dependent on grid power
opted for a stand-alone renewable en-
ergy system for their new home. More
than 75% of their farm’s energy needs
are met by a combination of solar and
wind powered systems, although they

have to rely on a petrol-powered gener-

The choice of a renewable energy sys-
tem was born partly of necessity. The

ator occasionally.

Hughes’ 100 acre property is very iso-
lated. Flanked by a state forest on one
side and open paddocks on the other,
the duck farm is eleven kilometres from
the nearest town, St Arnaud.
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Life in the country
isn’t sleepy. The
Hughes work seven
days a week running
their farm but they en-
joy the beauty of the
Australian bush. While
the couple have a few
stud sheep on the prop-
erty and sell the wool,
their main source of in-
come is their ducks,
which they raise for
egg laying. Being
vegetarians, the
Hughes choose not to
sell the ducks for meat.

The house
The exposed mud-

brick walls, exposed
timber beams and up-
rights, along with an
excellent choice of lay-
out and design provide
a warm, earthy feel to
the Hughes’ home.
They have furnished
the one-story house
with old country-style

fittings and furniture to give the place a
relaxed atmosphere.

The building’s open plan design in-
corporates post and beam construction
to take the load off of the walls. This
allowed the roof to be put on first to
give a dry sheltered space for Anne and
Robin to work while building the walls
and the rest of the structure. The house
also employs cathedral ceiling design,
making the interior feel more spacious
than it already is. The high ceilings also
enabled the couple to build an unobtru-
sive mezzanine room where Robin, an
electrical engineer by training, can play
with his electronics equipment in
peace.

The mezzanine floor is suspended be-
tween uprights and is also used as the
household library. There is no stair-
case to this upper area, and access is via
a metal ladder, although a permanent
set of steps ranks highly on Anne’s
priority list.

Lots of hard work
All of the mudbricks for the house

were made on-site, using the tradi-
tional blood, sweat and tears method -
one at a time. The bricks are of conven-
tional size and weight - about 38 x 25
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 13 centimetres. They don’t contain
any added cement or straw for strength.
Anne and Robin made the bricks them-
selves from mud and left them to bake
for a few weeks in the sun.

A bit of passive solar design
The floor of the house is made of one

large reinforced concrete slab which,
by adding significant thermal mass to
the building, makes for cooler inside
temperatures in summer.

The Hughes are covering this slab floor
with large square slate tiles. So far, only
about two-thirds of the floor has been
completed with the rest to be done, as
Anne puts it, ‘when we get time’. To help
control temperatures inside the house, the
roof was lined with 13cm of insulation,
giving a fairly high resistance to the
scorching summer heat that can prevail
in this region.

Surrounding the house is a wide veran-
dah that keeps the sun off the walls and
windows during summer, but lets light
and warmth in during the cooler months.

The house is set in wonderful gardens,
with a large variety of different trees,
shrubs, and other plants. The diverse
gardens attract almost 100 different

species of bird life over the course of
the year. The verandah, while offering
practical design advantages for cooling
the house, also provides a perfect spot
for watching the bird life as the sun sets
on a warm summer evening.

As with many owner-built homes, the
construction took quite some time.
Robin and Anne spent about four or
five years getting it to the point where
they considered it 98% complete. But
of course there will always be some-
thing else to do.

So were there any major problems in
building the house? Well, not really.
Apart from living in a house still under
construction, the Hughes said that
everything went reasonably well, with
no terrible disasters.

Ducks everywhere

If you visit the Hughes, you won’t
find them sipping tea daintily in the
parlour. I found Anne hauling a huge
basket of freshly-washed duck eggs
into the house.

The couple collect the duck eggs
every day, wash and dry them, and then
send them off to be distributed. As the

ducks are the Hughes’ main source of
income, the ducks must be kept happy
so they don’t go ‘off the lay’. To the
Hughes, this means keeping the ducks
as stress-free as possible.

There are ducks everywhere, kept in
their large yards with very low fences.
The birds are free to wander wherever
they like within the fenced boundaries-
They seemed very happy ducks indeed.
In order for them to continue to lay eggs
for the whole year, rather than just in
spring time, they must have fourteen and
a half hours of light every day. This is
done by fitting the ducks’ sheds with
several incandescent lights which make
up the extra lighting time during the win-
ter months. While incandescants are by
no means the most efficient form of light-
ing, they produce a light closer to that of
natural light than most fluoros.

Why did Robin and Anne decide to
run ducks in the first place? The couple
decided that they needed to have ani-
mals that they could not only make a
living from, but could do so on a hold-
ing of land as small as 100 acres. They
had owned ducks for many years before
the couple went into the commercial
egg production business. Both Anne
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and Robin enjoyed the birds and knew
how to look after them. Anne said, ‘We
decided ducks were the way to go’.

They had also researched the possible
demand for duck eggs by going to local
markets and asking the stall owners.
Then they began taking orders for the
eggs, and realised that they would have

to increase the number of birds on the
farm from the twenty or so that they had
at the time. Within the next twelve
months, the number of ducks had in-
creased to around 200, and has since
increased to the current 1000 or so.

No chemicals

The battery bank and control gear. Note the old style meters
compared to the new WEA inverter

The Hughes have a
strong belief in organic
farming and their prop-
erty has been certified
Grade A with Biologi-
cal Farmers, an organic
ratings association. This
means that the Hughes’
products, both eggs and
wool, are produced
without chemicals.

Water usage

Living on a bush
block with no services
except the phone

chemicals used because they could af-
fect the trees.

Water for the house is supplied from
two 32000 litre tanks that are filled
from the rainwater run-off from the
house roof.

Hot water is supplied by the wet-back
slow combustion wood stove, which is
also used for all of the couple’s cooking
and heating needs. This stove provides
more than enough hot water each day,
and can boil the contents of the 250 litre
hot water storage tank.

Stock water
Water for the stock is provided from

the four dams on the property. There is
also an almost permanent spring, and a
creek that flows occasionally.

The power system

However, water supplies sometimes
run out. The current drought has left
dam levels low even before summer is
fully underway. Supplemental water is
provided by two 4500 litre rainwater
tanks which are filled from the run-off
from the shearing shed.

means the Hughes

also their own water. In

have to supply not only

addition, they must

their own power, but

dispose of greywater
and sewerage.

The house runs a con-
ventional septic tank
system that rarely needs
pumping. The greywa-
ter from the bathroom is
fed out to the orchard.
Recycling the waste
water means less water
usage overall, but there
must be no toxic

Living away from the mains grid
meant that Anne and Robin had to in-
stall their own power system. Fortu-
nately, the couple was able to install a
stand-alone system cheaply because
they could rely on Robin’s expertise as
an electrical engineer and qualified
electrician.

The power system consists of six rows
of ALCAD NiCad cells, arranged on tiers
for easy access. These give a nominal
output voltage of 36 volts, and have a
capacity of around 500 amp hours.
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What happens if the sun doesn’t shine,
and the wind doesn’t blow? The Hughes
say that they have about five days worth
of electricity supply in reserve if required.

The batteries are charged from three
42 watt Solarex solar panels connected
in series, mounted on the north-facing
side of the house roof. Although these
panels provide some of the power re-
quired, Anne and Robin found it neces-
sary to install a windgenerator to meet
a large portion of their power needs.

The unit they chose was a 1kW Soma
machine, and has been in operation for
several months now without any prob-
lems. The windgenerator is mounted
atop a sixty foot tower, which rises
above the surrounding trees to the
smooth-flowing air.

The Soma machine seems to be a
good performer. Although there was
little air movement at ground level
when I visited the farm, the windgen-
erator was putting out between four
and five amps continuously.

Master and slave at work
The power from the battery bank is

converted into 240 volts AC by a pair
of 1000 watt WEA inverters, one of
which is slaved to the other. This setup
provides enough power to run the 330
litre refrigerator (Hoover brand, with a
five star energy rating), all of the light-
ing, vacuum cleaner, iron, washing ma-
chine TV, stereo, the farm workshop
and virtually all of the other appliances.

The control gear for monitoring the
battery voltage and current, as well as
power from the panels and windgenera-
tor is all ‘pre-loved.’ The Hughes re-
trieved the used items from various
places and put them to work. Now the

monitoring system in-
stalled by Robin tells
the couple almost
everything they need
to know about their
renewable power sys-
tem.

While this system
can power the entire
house, sheds and duck
roosting sheds, there is
a backup petrol gener-
ator if needed. This
generator is used to
charge the batteries
and provide supple-
mental power for the
cutting bench which,
while only used for
short periods to cut up
fire wood, requires a
great deal of power for
that time.

Anne and Robin’s
house has been chosen
as a display house under
the Renewable Energy
Promotion Program run
by the Commonwealth
Department of Primary
Industries and En-
ergy. R

Anyone planning to live with
a renewable energy system
or interested in finding out
more about RAPS systems
can visit the house by making
an appointment through En-
ergy Victoria’s Energy In-
formation Centre. Contact
Bruce McKenzie  on
ph:(03)412 6886 or 1800
136 322 for country callers,
or contact the owners on
ph. (054)963 268.

The new 1 kilowatt Soma windgenerator - a good performer
so far.
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S A V E  M O R E  T H A N

S U N S H I N E
Recycle your sunshine and

save about 20% on the cost of the container!

Suncycle batteries for remote area power systems are designed &
built in Australia for Australian sunshine.

Careful design provides the best features for solar systems with
excellent cycling & very high 100 Hour performance for extended

battery capability and reliability. Ultra strong construction gives
reliability, long life & safety.

All Suncycle products are manufactured to AS3902 (IS0 9002) so you
can rely on the quality. We guarantee it - with a 5 year limited warranty.

Best of all, recycling sunshine won’t cost you the earth. In fact Suncycle costs

up to 20% less than its competitors. Save more than sunshine with Suncycle!
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A solar-powered trike

Maggie McCue

S
MALL-SCALE production of
a solar-powered electric trike
is about to begin in northern

New South Wales.
The recent test trials of a prototype

vehicle developed and built by Sapoty
Brook and Peter Connell of Bundagen,
near Coffs Harbour, attracted consider-
able interest among members of the
alternative community.

Two tentative orders have been
placed for the vehicle which costs
$5000. The vehicle’s battery can be
charged from either the sun or mains
power.

Sapoty, who instigated the project,
believes the development of alternative
transport is being hampered both by the
200 watt ¼hp limit that is placed on
electric motor-powered vehicles not re-
quiring registration and by insufficient
bicycle tracks.

‘It would make a difference if we
could use a 400 watt motor which
would allow the trike to reach a speed
of up to 30kmh on the flat’, Sapoty said.

‘We chose the 200 watt [limit] be-
cause any vehicle powered by a ¼hp
motor does not have to be crash tested
and conform to other specifications.

This limit was set in place because peo-
ple have been attaching little internal
combustion engines to pushbikes that
run with a little friction drive on the
wheel for many years.

‘But the restrictions should be altered
for vehicles that are bigger than a bicy-
cle. The body design on our solar-pow-
ered trike weighs twice as much as a
bike. So this motor is a little bit small
for the weight of this machine. It gives
about the same power as one human
being pedalling. This limits the speed
to not much more than 20km per hour.
After that you just hit a wall of air and
you need more power to break through
the air’, he said.

‘To get uphill you put it down into
low gear on the motor and you put it
down into low gear on the pedal and
just go chug, chug. It is low RPM. You
just chew up more power basically as
you chug your way up the hill. It still
needs a bit of leg power. You’ve got to
be careful that you don’t overheat the
motor. It will chug its way up some
pretty good hills’, said Sapoty.

The trike is encased in a UV-treated
clear plastic shield, and is powered by
three Solarex panels placed on the roof
and the front of the plastic casing gen-
erating a total of 75 watts.

The Solarex panels were chosen for
this particular application because they

are light and rugged and don’t come
with a frame.

Sapoty said he conceived the idea for
the solar-powered trike in his late teens.
The budding inventors thought that
they would have enough difficulty
solving all of the electrical drive prob-
lems without having to design a frame
as well.

They spent several months looking
around at different designs of recum-
bent trikes. Most of their searching was
done by mail, and after a while they
bought one from the United States.
However, they have now found a
manufacturer in Melbourne whose
frames look as though they will meet
their requirements.

Sapoty says there are one or two as-
pects of the machine that may be pat-
entable. These are being kept secret for
the time being.

The machine has a luggage compart-
ment at the back accessed by a flap, so
shopping or other luggage can be hung
on a bike rack and side of the wheels.

Mr Trevor Pike, the spokesperson for
the Northcoast Environment Council
on transport issues, praised the devel-
opment and said that apart from giving
added power it also turned the bicycle
into a convenient all-weather vehicle.

‘Now’, he said, ‘the safety issues for
cyclists and users of other forms of
alternative transport have to be ad-
dressed. To do this, everyone interested
in the development of alternative trans-
port should campaign heavily for bicy-
cle tracks.’ He pointed out that in some
Asian cities a dual road system exists -
one for cyclists and one for motor ve-
hicles.

For further information about the solar-
powered trike, Peter Connell can be
contacted on (066)53 4150. R
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SUSTAINABLE LIVING IN THE CITY
The Halifax Project

Kieran Dell

The Halifax EcoCity Project
is an exciting venture into
the field of ecologically sus-

tainable housing and living. The
project was conceived by the com-
munity group Urban Ecology Aus-
tralia Inc, and Ecocity Pty Ltd,
which are making progress - both
in their meticulous planning, and in

their efforts to secure the property
and government funding needed -
to make this a working model for
cities in the future.

The plan is to develop a 2.4 hectare
section of Adelaide’s inner city, using
environmentally friendly materials and
technology. The residential housing
and other buildings, including shops
and community centres, are to be high
density, so that some of the land may
be used for revegetation, parks, and
gardens, all of which should attract a
variety of wildlife. Much of the water

used in the project will be rainwater or
recycled waste water. Such measures
will ensure the EcoCity’s long-term
ecological and economic viability.

Having recently been given a one-
year option on a site in Halifax Street
(the former council works depot) Ur-
ban Ecology Australia is working over-
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The ‘Photovoltaic Pergola’ roof garden module demonstrates this principle

The ‘Photovoltaic Pergola’ roof garden module demonstrates the Ecopolis design
philosophy - although individual elements may not be 100% effective, all together
they create a rich, organic integrity.

time to submit an economic feasibility
plan for the EcoCity Project. Apart

People before profit
from initial funding, the project should
be able to remain financially viable, as
the key concept governing the plan is
sustainability. Recycling measures and
the harnessing of a natural, reusable
energy (most electricity will be pro-
vided by solar energy) means that while
the expense at first is fairly sizeable -
around 60 million dollars - the cost of
running the project should prove to be
minimal. The cost saved environmen-
tally is considerably more important.

A new concept in city
living

The significance of this project, and
others like it, is to challenge the notion
that our cities must necessarily be the
way they are; overpolluted, over-
crowded, and wasteful of finite re-
sources. The EcoCity may become a
working alternative to industrialised
cities that people can see in action, not
in theory, and in doing so, will high-
light many of the pitfalls involved in
high-profit urban development. In fact,
an onsite Ecology Centre is planned, to
provide education and also to promote
tourism, providing sightseers with an
understanding of how the city works,
and helping the project to fund itself.

The people behind the project have a
strong belief in putting people’s needs, and
the needs of the existing ecosystems, before
profit. The development of the EcoCity is
planned as a consultative process. The
Ecopolis design team is committed to mak-
ing the residential housing in the EcoCity
something that the occupants feel is home.
The housing itself will have to meet strict
safety guidelines, and there will be no toxic
materials used in the construction.

Paul Downton, founder of Urban
Ecology Australia and architect of the
project, sees the development of the
city as an organic process. Well aware
of the danger in crowding people into
depressingly similar, drab housing
tracts, he and the other members of the
Halifax group are determined that none
of the houses in the city will look like
any other, because each house will re-
fleet the people who live there. This
form of architecture, referred to as
‘barefoot’, ensures the individuality of
the residents and will make for a far
more interesting looking EcoCity.

Being an inner city development, the
Halifax project would be amenable to
public transport, and so encourage peo-
ple to use a train or bus instead of the
car. The location of the Halifax Street
site is important for a number of rea-
sons. Firstly because as a possible tour-

ist destination in times to come, the
EcoCity would be easily located. Per-
haps more importantly, it would set a
precedent in inner city housing - the
fact that housing in inner suburban
Adelaide could be affordable and
pleasant to live and work in may have
one or two contractors wringing their
hands, but would be an encouraging
development in terms of halting the
urban sprawl.

The Halifax EcoCity Project logo
represents humanity learning to juggle
the elements in an attempt to place
human settlement in a position of dy-
namic balance with the biosphere.

Community life

Accommodation ranges from low-cost
to ‘top dollar’ apartments and town-
houses. Community facilities are central
to the project and a community atmos-
phere would be encouraged in the Eco-
City. Housing options include co-hous-
ing arrangements, in which people share
facilities and common resources. Cook-
ing, laundry, day care for children and
other common needs will be included in
the community centre. The concept of
co-housing is one which allows people
the opportunity to work together, such as
in cooking meals, which means the work
done individually is less. This type of
arrangement should mean that people
who live alone or who spend more time
at home will not feel isolated, but part of
the goings on in the community.

The Halifax EcoCity Project has not
yet been formally approved, and no
work has yet taken place on the site
save from cleaning up the area after the
council vacated it. Let’s hope that the
power of a good idea can get the project
off the ground, and that Adelaide City
Council recognises the importance of
such a venture. R

Page 28 Soft Technology Number 50



l OUTPUTS RANGING FROM 100VA TO 120kVA
l EFFICENT BATTERY CHARGING

l HIGH SURGE CAPABILITY

l GENERATOR START/STOP CONTROLS

l ABILITY TO PARALLEL WITH A GENERATOR

l ULTRA RELIABLE PERFORMANCE

AES DOES!
LEADING EDGE TECHNOLOGY HAS MADE OUR SINEMAX RANGE OF INVERTERS MOST WIDELY USED IN

OUTBACK AUSTRALIA AND IN THE USA, JAPAN, MALAYSIA , MEXICO AND 15 OTHER COUNTRIES

ADVANCED ENERGY SYSTEMS LTD
ACN 066 908 530

14 BRODIE HALL DRIVE PHONE: (09)470 4633
TECHNOLOGY PARK FAX: (09)470 4504
BENTLEY WA 6102

AGENTS IN
ALL STATES

Southeastern  Renewable  Energy
proudly announces its appointment as national and international distributors for

MICRO-HYDRO TURBINES
High efficiency generators
by Platypus Power

Models to suit from as little as 1 metre head or
1 litre flow. 20 watts to 2000 watts

A business unit of Illawarra Electricity
Free call 1800 64 4550 Fax 042 28 2890
Factory 057 55 2383
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MONEY and MORALS
an ethical investment buying guide

Suelette Dreyfus

Researched by
Algernon Sucharov
& Suelette Dreyfus

‘Responsible investing is building a
better grade of economics. Instead of
an economy that produces toxic wastes,
junk food, junk products, and junk
bonds . . . for the benefit of corporate
management, . . . responsible investing
works to build a safe and sane world ’

- Investing With Your Conscience
by John C. Harrington

AMID the clutter of main-
stream investment bro-
chures promising ‘solid

performance’ and ‘tax effective-
ness’ which were collected for this
story, one pamphlet arrived in the
mail and stood out from the rest. Its
front cover screamed, ‘Do you
know that your savings are being
used to build weapons, mine ura-
nium, support discriminatory em-
ployment practices, pollute the en-
vironment and inflict cruelty on
animals?’

Well, no. Most people probably don’t
consider exactly how their savings or
superannuation money is being in-
vested by the big companies. An invest-
ment fund might report that 25 per cent
of its money is invested in ‘shares’ -but
which shares? It hardly seems logical
to buy phosphorus-free laundry deter-
gent to reduce the blue-green algae
problem while your chosen superannu-
ation group is funding a company
which dumps toxic chemicals into the
sea every day.

What is ethical investment?
There are no simple definitions of an

ethical investment, but Ritchie Lowry,
author of Good money, describes it as
the inclusion of a ‘moral principle’ in
investing and business practices. For
example, you might want to avoid in-
vesting in a company which sells to-
bacco or weapons. Or you might want
to make sure the company has an equal
opportunity employment policy. The
possibilities are endless - more about
that later.

The ethical investment industry has
been working hard to overcome its past
image problems. It used to conjure up
images of lending money to the local
vegetarian hippie nudist colony with a
dubious record on loan repayments.

These days, business suits and com-
merce degrees are more likely to greet
you in most ethical investment busi-
nesses.

It is interesting to note that some big
financial services companies are plung-
ing into this market. Legal & General,
one of Australia’s six largest life com-
panies, is expected to open a wholesale
Green Superannuation Fund by the be-
ginning of 1995. It hopes to add a retail
Green Fund by the beginning of 1996.
CS First Boston, a leading Wall Street
investment house with operations in
Australia, is expected to follow suit
with its own Green Fund. Such moves
are a big vote of confidence by the
mainstream investment industry in the
future of ethical investment.
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Can you make as much
money with ethical
investments?

Author John C Harrington wrote in
Investing with your conscience, ‘Re-
sponsible investing is...creating a more
ethical capitalism...but it is still capital-
ism and one of the objectives is to turn
a profit’.

So, can you make as much money by
investing ethically? There is very little
research in how the Australian ethical
investment options have fared beside
their mainstream counterparts. This is
largely because the Australian industry
is small and relatively new. However,
anecdotal evidence from industry ob-
servers and representatives suggests
that if you pursue tried-and-true invest-
ment strategies, such as developing a
balanced portfolio and monitoring your
investments (or paying someone else
to), you can do just as well with ethical
investments as a mainstream portfolio.

While there is scant data on Austra-
lian ethical investment performance,
there is plenty of information from the
US and the UK. It suggests that ethical
investors make as much - if not more -
money than standard investors. Both
countries have large and well devel-
oped ethical investment sectors. For ex-
ample, The Guardian reported in July
of this year that, ‘The majority of UK
ethical and green unit trusts have out-
performed the average conventional
trust over the past...three years’. Fur-
ther, the UK’s largest ethical unit trust,
run by Friend’s Provident, outper-
formed nearly three-quarters of all
other trusts in the UK’s growth sector
over the past decade, according to the
paper.

The US figures bring similar good
news for ethical investors. According
to author John C. Harrington, Calvert
Social Investment Funds’ stock and
bond portfolios ‘have consistently
earned higher returns than a portfolio
consisting of stock indexes such as the
S&P 500 by an average annual return
ranging from 2 to 11 per cent since their
inception’. Although Calvert is one of
the largest ethical funds with more than
$1 billion in assets, it is not alone in this
performance. At least five other major
social funds and portfolio managers
have regularly outperformed both the

indexes and
non-socia l
funds ,  ac-
cording to
Harrington.

Independent
observers of
the Australian
industry such
as Ted
Brooks, who
is writing a re-
search thesis
on ethical in-
vestment in
Australia at
t he  Roya l
Melbourne
Institute of
Technology,
suggests that
people don’t
earn less
money just
because they
choose to in-
vest ethically.
‘It is like any
other type of investment’, says Brooks.
‘You have to look at [the returns of]
each individual fund.’

He reels off some examples. ‘Austra-
lian Ethical Investment Trust returned
very well during the recession, as did
Global Funds Management [YWCA],
which returned about two points above
the mainstream average’, he says.

Different ways to invest
ethically

There are several options for ethical
investment: buy shares or property, in-
vest in a trust, or buy a bond. The fee
structures for these three options are
often complex and they vary between
different companies and trusts - check
the table for fee details.

If you buy shares or property, you can
invest directly in an ethical project or
company yourself. Or, if you don’t
know much about investing, you might
want to use a financial planner. The
financial planner will provide research
information about companies and de-
velop a strategy for your portfolio.

Advisers such as financial planner
Janice Carpenter of S & B Investments,
whose firm used to be part-owned by
Democrat Senator Sid Spindler, also

help clients decide whether to pursue
an avoidance or a directed-investment
strategy. An avoidance strategy avoids
investing money in things that clients
feel are ‘unethical’, but allows clients
to put their money in neutral invest-
ments, such as property or bonds. Cli-
ents following a directed investment
strategy only put their money into
‘positive’ ethical investments, such as
low-cost loans to community housing
projects.

Often this sort of investment strategy
gives somewhat smaller returns. Some
people are happy to accept this because
they know their money is being used in
positive projects. A number of ethical
investment funds pursue a directed in-
vestment strategy which means that
they sometimes have lower returns than
those that follow an avoidance stategy.

‘The problem with directed [invest-
ment]‘, says Carpenter, ‘is that you
might not end up with a balanced port-
folio. People take up neutral invest-
ments to fill in the gaps’.

One solution is to mix the two strate-
gies, although the avoidance strategy
by itself is more common. According to
Carpenter, about 60 per cent of her
clients use an avoidance strategy and
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An aerial view of Lake Mannus Hydro Electric Station in Tumbarumba NSW. Set up
on previously cleared farmland, the station will feed electricity back into the state
power grid.

the remaining 40 per cent develop some
sort of combination of the two strate-
gies.

Screening for ethical
activities

For example, one of Australia’s largest
companies in this advisory area, Per-
sonal & Business Financial Planning
(P&B) and its related research com-

There are a lot of financial planners
around, but firms that specialise in ethi-
cal investment can give you detailed
information about companies’ ethical
activities. Perhaps most importantly, a
financial planner can tailor your portfo-
lio to match your own particular ethical
concerns.

Janice Carpenter says that while some
ethical concerns seem to be fairly uni-
versal among her clients, other ethical
concerns vary widely between individ-
ual clients. ‘Overwhelmingly, people
are not wanting to be involved in to-
bacco [companies]. But mining gets a
very mixed reaction from people -a lot
of people recognise that some mining
companies are trying to restore [the
damaged land]‘, says Carpenter. Some
clients are also very concerned with a
company’s industrial relations record.
‘Does the company involve their staff
in decision-making?’ is a common cli-
ent question.

The ethical investment industry tends
to rely on screening to research a com-
pany’s level of social responsibility.

pany Socially Re-
sponsible Invest-
ment Securities
(SRI), have eight
different screens.
The Sydney-based
firms look at a
company’s record
on defence, envi-
ronment, commu-
nity relations,
equal opportunity,
product and serv-
ice, employee rela-
tions, and overseas
investment issues.
There is also a
screen called
‘Other’ which
covers things such
as animal testing.

SRI researches
questions such as,
‘Has the company
been involved in
controversy re-
garding product li-
ability, trade prac-
tices, equal oppor-

tunity disputes, the safety of its em-
ployees or the environment?‘. How-
ever, manager Melanie Mill is quick to
point out that SRI does not make value
judgements on the companies re-
searched. ‘We don’t say what is right
and wrong. We report to the client . . .
about what aspect of the company
might be involved (for example) in de-
fence. . . and we let the client make his
or her own decision’, says Mill.

Ethical investment trusts
and superannuation funds

A second option in the ethical invest-
ment area is simply to buy into an ethi-
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cal investment trust, such as the YWCA
or Australian Ethical Investment
trusts.

Australian Ethical Investment Trust
invests in organisations and companies
such as environmental hazard control
consultancy Coffey International Ltd,
the community oriented Maleny Com-
munity Credit Union, sewage filtration
developers Memtec Ltd, computer
based educator Applied Learning Ltd,
residential developer Kookaburra Park
Eco-Village, inventor of segmented
non-pneumatic tyres AirBoss Ltd, Aus-
tralian National Railways, Rainbow
Power Company, and publisher of Soft
Technology magazine The Alternative
Technology Association.

The YWCA Trust, managed by
Global Funds Management, invests in
companies such as vitamin and cosmet-
ics manufacturer Blackmores Ltd, re-
gionally-based Bendigo Building Soci-
ety, Country Road, communications
designer Datacraft, food manufacturer
Goodman Fielder, waste-to-energy
power company Energy Developments
Ltd, spectacle retailer OPSM, and Atl-
antic Salmon farmer Tassal Ltd.

The minimum investment for both
funds is $1000. The YWCA Trust has
a savings plan for as little as $100 per
month and Australian Ethical’s mini-
mum monthly contribution is $200.

You can still invest ethically even if
you don’t have a spare $200 per month.
Look for ethical options for your super-
annuation. Super is becoming big busi-
ness, so some big businesses are mov-

ing into this market. Australia’s
$180 billion super industry is
expected to double or even tri-
ple by the end of the decade - a
forecast which helped prompt
Legal & General into launching
its wholesale Green Fund. Al-
though you will not be able to
invest directly in the L&G
fund, you can still invest ethi-
cally by asking the trustees of
your own super-fund to buy
into a fund such as the L&G’s
Green fund.

Ethical bonds
Another option is bonds, such

as the Australian Conservation
Foundation’s Green Bond
Fund, a joint venture with the
Over 50’s Friendly Society.
The Fund acquired Victorian
Government Securities on the
condition that the Government
fund green projects such as
Project Penguin and Project
Botantic. The Penguin Project
acquired land around the Phil-
lip Island Penguin tourist at-
traction to protect the fairy penguins’
habitat. According to information pro-
vided by Over 50’s, the number of
‘penguins on parade’ has significantly
increased since the project began. Pro-
ject Botanic involved funding a new
computer-controlled water reticulation
system for Melbourne’s Botanic Gar-
dens.

Warrawong Sanctuary in the Adelaide Hills, South
Australia, has reintroduced locally extinct species
and marsupial populations are thriving.

The Green Bond offers tax advan-
tages. In particular, if you don’t redeem
your bond for at least ten years, you
don’t have to pay any personal tax on
the investment earnings, regardless of
your marginal tax rate. The minimum
investment is $1000.

Do-it-yourself investing
If you are a bit of a financial wizard,

you may not need the guidance of a
financial planner. You may save some
fees, but you may also miss out on
important information regarding a
company’s ethical activities. In addi-
tion, the do-it-yourself approach can be
very time-consuming.

One practical approach for direct in-
vestment is to look for small local pro-
jects. For example, the Marysville Re-
treat Company in Melbourne, is
searching for small investors to de-
velop a series of environmentally-
friendly holiday cabins. The plan is to
pay shareholders in cash and to also
‘pay’ them in free use of the cabins,
subject to availability. The company
can afford do this, according to project
manager Darrell Cann, because the
marginal cost of running the planned

Australian National Railways is a publicly owned transport enterprise competing with
heavy road transport in both passenger and freight activities. It has a good record
for both safety and energy efficiency.
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super energy-efficient cabins will be
about $5 a day.

Why some ethical
investments perform well

There are no guarantees that an ethical
investment will do better than a standard
investment. But some industry observers
argue that in the long term, an ethical
investment may avoid expensive court
cases for liability or pollution and there-
fore may provide better returns.

Michael Purvis, director of Purvis
Van Eyk Ltd, a Sydney-based research
firm which advises fund trustees, sug-
gests that since ethical investors ‘are a
little ahead of mainstream opinion, they
can get into growth industries cheaply’.
He cites the waste management and
plantation timbers industries as exam-
ples. Long-time industry expert Robert
Rosen noted that, ‘Newly listed invest-
ment companies on the stock market
during 1992 and 1993 involved in en-
vironmental-related industries such as
metals recycling and pollution filtra-
tion have, on average, performed well
above the all ordinaries industrial in-

dex’. These are often just the sort of
companies that an ethical investment
firm would invest in.

The ethical investment industry in
Australia may be small but it is grow-
ing. According to Melanie Mill of SRI,
total funds in ‘socially responsible’ in-
vestment in Australia grew by about 35
per cent in a little over one year to mid
1994. Excluding church based funds, to-
tal EI funds reached $61 million by June
1994 - up from $44.5 million in March
1993 and $35.6 million in 1992. Church-
based funds, which usually have some
ethical guidelines, are much larger.
Rosen estimates these funds to hold more
than half a billion dollars in Australia
alone.

Indeed, according to Brooks’ re-
search, one of the big problems facing
the industry is finding enough ethical
investments. ‘It appears there is a lot
more money out there [from people
who] want to invest ethically than there
are options to invest ethically’, said
Brooks. However, industry repre-
sentatives such as Mill suggest the in-
dustry has a long way to grow yet. She
believes that the biggest barrier is lack
of awareness - most Australian inves-
tors simply don’t know they can choose
to invest ethically. Said Mill, ‘People
ultimately have a choice about how
their financial activities affect the
planet’. R
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GREAT ENERGY SOURCES
(A RENEWABLE FANTASIES COMPETITION)

Did we have fun judging this competition! There were so many fantastic entries - both clever and crazy - that
we wished we had even more prizes to award. Congratulations to all of those who did win.
Many thanks to the companies who generously donated the prizes.
Unfortunately, space doesn't permit us to show all of the winning entries, but we hope you enjoy the ones we've
chosen to print. In fact, we have only had space to print excerpts from the originals . . . but you'll get the idea!

Kilojoules to joggerwatts
According to recently consulted air

conditioning experts, one person doing
office duties generates about 400 watts
an hour. An average jogger could gen-
erate 800 to 1000 watts. More if they’re
large and bounce - a bulging belly
needs more energy to get it moving,
more bounce to the ounce in their
pounce. . . . Jogger-wattage could be sim-
ply harnessed with a small back-pack
battery for every jogger and a generator
with an off-centre weight on an open
shaft. The jogging would generate an
up and down action that would generate
electric current.

We’re not talking chicken wings
either. There’s meat in this proposal. So
far, as we sit here by the Carillion,
we’ve counted 270 male joggers (plus
12 out of puff); 22 double generators,
massed like charging dinosaurs; 27 fe-
male joggers (plus one out of puff); and
29 wallaby-bounce type walkers.

This gives roughly 400 joggerwatts
(or kilowatts). Double this - 800 jog-
ger-watts - to cover joggers thudding
elsewhere in Canberra. This gives up
enough power to light the whole of
Ainslie (which consumes about
55.8kW for about 11 hours a day);
power ten Canberra houses, run the
Captain Cook Fountain (a 500kW mo-
tor - except when the Queen lobs by
and a second motor is turned on to give
the thing a guardsman-like rigidity.
Canberra would have to mobilise a
double portion ofjoggers to impress the
Queen). Canberra’s lunchtime joggers
could power a three-hundredth of Par-
liament House (excluding the gas in the
kitchens, but surely some scheme could
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be devised to make Parliament self suf-
ficient in hot air), and provide a twen-
tieth of Canberra’s public lighting.

While this admittedly leaves a 299th
of Parliament House at a standstill,
95% of Canberra in the dark, and
roughly 999,990 households without
electric blankets, this is only a start.

This is where jogging needs to be
privatised. Life. Be In It helped bring
jogging into the streets. Let private in-
centive take it to the power houses. So
far Canberrans have been charged for
what they draw out of the grid. Under
Joggerwattage, they would be paid for
what they put back in. . . .

Consider the advantages. Joggers are
rarely radioactive. They are generally
non-polluting and seldom smoke (and
never like a Hunter Valley coal station).
Joggers don’t silt up like hydro dams.
They are indefinitely recyclable and, if

motivated. (I suspect that fewer are
generated on rainy days.) Joggers are
even rather attractive, if you enjoy oth-
ers puffing, and the flash of their T-
shirts rivals the floriade in colour, if not
perfume.

Jackie French, Braidwood NSW

Dessicated mucus
briquettes

The raw material for this great new fuel
is very common during winter when colds
and influenza are rife. Dessicated mucus
briquettes are manufactured by collecting,
pressing and solar drying the snot from you
and your family. Children are an especially

good source, as many produce lots even
during summer months....

The production of mucus in copious
amounts is often seen as a revolting, irri-
tating, uncomfortable and embarrassing in-
convenience. Here is your chance to turn
your runny nose into an income earner!
You too can make your snot into a won-
derful alternative to wood and unre-
newable fossil fuels such as gas and coal....

Recycled paper tissues can be used to
collect the mucus which is then com-
pressed while still moist in a device simi-
lar to a Cinva ram. Minced garlic is mixed
with the tissue-enclosed snot as a disin-
fectant, allowing the bricks to be handled
without fear of contamination. In time,
there may be problems with people want-
ing to be constantly infected as a source
of income. However, this is a matter for
personal choice.

Anina & Bob Rich, Healesville VIC

Diagram from: Solar hot water from roads Jim Thompson, Glasshouse Mountains QLD
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Solar Garden Lights

DO THEY REALLY WORK?

A cheap solar garden light (and an interested on-looker), which failed early in its life due to poor design.

It can be most annoying to buy a prod-
uct, and then find some time down the
track that the device you bought was of
inferior quality, and you have wasted
your money. Solar garden lights have,
up until now, had a dubious reputation
to say the feast. But as we shall see
things are starting to improve.

By Mick Harris

S OLAR garden lights are a
good idea. There is no messy
wiring or installation, they

just collect the power of the sun
during the day and give you light at
night, free of charge.

At least that’s the theory. In practice
they have performed so badly in the
past that many retailers of renewable
energy equipment now refuse to stock
them. However things are getting bet-
ter, and they are worth another look.

In this article we look at garden lights
of the past and present, why they have
failed, and how those currently avail-
able are shaping up.

A patchy history
In the past solar garden lights have

tended to have a number of problems.
Many of the early lights were inade-
quately weather sealed and moisture
would penetrate the plastic casings,
corroding wiring and electronics. A good quality early model light, which

did not have enough capacity.
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had a solar panel, a storage capacity,
and a lamp which were all too small.

As a result you would end up with a
garden lamp with a feeble glow which
didn’t run for very long, took ages to
recharge in the sun and ultimately died
when the overworked battery gave up.

This one can be bought via mail-order.

Many of these early lights also used
unstabilised plastic which would sag,
go brittle and break down when ex-
posed to the sun.

The other major problem was a case
of ‘small is not beautiful’. These lights

One of the new Solite series.

Lights Available Today

An early garden light with a movement

sensor.

With the passage of time, things have
got better. Manufacturers have learnt to
avoid the worst of these faults and most
reputable retailers now refuse to stock
the rubbish.

The vast majority of the lights that
were available a few years ago have
been replaced by improved models.
However there is one notable excep-
tion.

The Pathmarker uses a small solar
cell array, a small NiCad battery and a
high brightness LED to provide light. It
is not designed to light up your garden,

but rather to act like a lighthouse, giv-
ing you a reference point on dark nights
so you don’t fall into a garden bed or
step on the dog.

It is the cheapest of the garden lights,
with some retailers selling it for under
$30 (although many retailers sell them
in pairs). Of all the lights we tested, this
one has lasted the longest, and after
over twelve months in operation it
shows no sign of failure. It is also the
only light with heaps of capacity. It will
run all night with no problems.

A recent development has been the
Solite lights which use fluorescent
tubes with their much higher efficien-
cies. As long as the electronics are rea-
sonable these could be a great step for-
ward. However if the electronics are of
a similar standard to that of some of
those cheap battery operated lanterns
that most of us have experienced, the
fluorescent tube could be a waste of
time.

The Pathmarker uses a high brightness
LED for a light source.
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As the table shows there are dramatic
variations in the prices of garden lights,
so shop around. In practice to get some-
thing of quality you are probably look-
ing at over $100.

good weatherproof casing for your
$100 you are making a pretty big ask.
In practice the manufacturers need to
compromise to keep the price down. So
you get what you pay for.

Some of the mail order houses that are If you want a really good quality gar-
selling garden lamps at the moment are den light or lights you should buy good
giving a twelve month guarantee which quality components, make up a small
is worth considering. Check the warranty power system and run some efficient
on these lamps. The rubbish will almost standard garden lamps from it. This
certainly fail within twelve months, so a might cost you $500 but it will last for
long guarantee could be very useful. a long, time.

Finally

Have realistic expectations about so-
lar garden lights. A good-quality
small solar panel will cost well over
$100. So if you want a garden light
with a quality solar panel, electronics,
battery and light, all packaged in a

Another of the Solite series

But for a quick, convenient and rela-
tively cheap solution solar garden
lights might be the way to go.

Sources
The information in this article was

based on material from the following
companies:
Solarcorp (02)566 4340
Solar Technology (018)93 4607
Solarcharge (03)596 1974
Hatadi Electronics (02)997 7077.

There are many other dealers. Check
your phone book or ask around to lo-
cate your local supplier.0

SOLAR CATS
Requirements:
l north-facing windows
l 6 black cats per adult in household,

costs:
(3 to 4 per child)

l price of 25kg of cat litter per month
l 20kg chicken livers

Installation and use:
On sunny days in the cooler months of the year, place black cats on the
north-facing (south-facing in the Northern Hemisphere) window ledges of your
house. Allow them to absorb the sun’s rays for at least three hours. At the end of
the day when the sun has set, place all six cats around you in bed.
Save the longest cat to wrap around your head, as 30% of body heat is lost
through an individual’s head.
On very cold winter days more cats may be required.
Unfortunately, the system cannot be reversed in the summer months using white cats.

(Reprinted from Soft Technology #6)
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MAKE YOUR OWN Solar Model Train

The solar powered model train – just add imagination!

Mick Harris

Have you ever played with a
train set outside? Piles of
earth become mountains,

old pipes become tunnels, grass be-
comes jungles and birds...huge fly-
ing pterodactyls. And every time
the train pops out of the cleverly
hidden tunnels, the dog goes crazy.

And the best is, if you want to blow
up the bridge (a la the Addams family),
you don’t damage the paintwork and
set off the smoke detectors.

For kids it’s magic. The sand pit takes
on new meaning. For adults....it will
just confirm the neighbours’ belief that
there is something very strange about

you. But the thing is it’s fun. I know,
I’ve done it.

the middle of the tunnel.
I also tried the transformer versions.

But you can’t have 240 volt wires run-

Which type? ning all over the place. So now that I
have reached a mature and thoughtful

Outdoor train sets were something I age I have done the obvious...I’ve solar
first tried when I was a kid. Cheap powered it!
clockwork train sets
were a good way to go.
It didn’t matter if you
left the engine out in
the rain as it was cheap
to buy in the first place
and the plastic tracks
didn’t rust.

However there was a
limit on the amount of
track that came with
these sets, and the en-
gines always seemed
to run down right in The circuit diagram for a simple speed controller.
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Problems

Now you may think this is easy. But
there are actually a number of issues to
consider. If you connect a solar panel
directly to a standard train set one of a
few things will happen. If the panel is
too small it won’t work. If the panel is
too big the engine will go too fast and
fly off the track at the first corner. Also
if it’s a cloudy day your train may not
run even if you do have an appropri-
ately sized panel.

How to make it

How many watts?
My first step was to get the right size

solar panel. Most train sets use a trans-
former/controller with an output
around 12 watts. I used a Solarex
MSX10 which has an output of 10 watts
and costs $172.

This might sound like a lot to pay for
your power source but when you re-
member this panel could last 30 years
and be used for many other garden and
experimental jobs such as running gar-
den lights, pumps, charging batteries
etc, then it’s a great investment.

Out of control
This panel is capable of running an

unloaded engine so fast that it will go
flying off a tight bend so you may want
to add a controller to cut the speed on
bright sunny days.

You can buy one of these for about
$45 from a hobby shop but make sure
you get one without a transformer. Al-
ternatively you can build your own for

This is how you wire the bits together.

about $5 in bits. The circuit for a simple
controller is shown below. When you
make it up, mount it in a small metal
box with the transistor connected to the
metal box. This will act as a heat sink
and keep the transistor cool.

A bit of a boost
Next you need to supercharge your

system for overcast days. I used one of
the ATA’s solar power boosters to help
kick the motor over in these conditions.
They cost $28 for a kit, and like the
solar panel, you can use it for other jobs
if you get tired of ‘training’.

I wired the train and controller in se-
ries, with the booster connected to the
output of the solar panel and the con-
troller connected to the output of the
solar power booster. The diagram
shows the way the components are con-
nected.

It’s fun on days with intermittent
cloud to leave the train on, as it devel-
ops a mind of its own, suddenly racing
around whenever the sun is out.

Some words of caution

A few final words. A standard HO
gauge train set (this is what I used) isn’t
really designed for outdoors. Park the
engine in the tunnel at night and when
is rains. Solder the track together to
maintain good connections. Beware of
small obstacles; a passing snail can be
a real threat. Dogs that like chewing
things should also be avoided.

Put things away then you lose interest -
they will rust. But I can promise some fun
before that happens. And kids love it.0

SUBSCRIBE TO SOFT

TECHNOLOGY NOW!

SEE PAGE 4 TO FIND

OUT HOW.
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ADVERTISEMENT

Got some time on your hands over the holidays? Why not use that time to explore the power of
the sun! These fascinating kits and gizmos provide a great way to learn and have fun at the same
time. Or if you’re not feeling energetic, we’ve got a few suggestions to keep you cool.

ALCOHOL STIRLING ENGINE

The original Stirling en-
gine runs on alcohol -
use your best scotch if
you like, but metho will
do just as well. This all-
metal working model runs at speeds in excess of 1000
rpm. An excellent quality engine that will run for
years.
Included with every engine is a copy of The Stirling
Cycle Engines Book by Andy Ross. This 128 page
book includes information on engines dating from
the early 19th century right up to the late 1950s. The
operation of a large range of engines is well illustrated
with copious drawings and photos.
Highly recommended.

$175 (including registered postage)

SUNRUNNER

SOLAR-POWERED ENGINE

The ‘Rolls Royce’ of Stir-
ling engines, the Sunrun-
ner is fully solar powered
and requires no fuel. This
quality ball bearing model
has an enclosed crankshaft
and is capable of speeds up
to 2,000 rpm.
Attach the engine to the
reflector, mount it on a conventional tripod, and
within seconds you’re running.
Specifications: height 21cm; diameter 7.5cm; 2cm
bore; 8.75cm flywheel; all-metal precision castings.
Unit comes complete with motor, parabolic mirror
and wrenches. (Standard camera tripod is not sup-
plied).

$379 (including registered postage)

STIRLING ENGINE KIT

MINI SOLAR PANEL

This mini solar panel will supply 3, 6 or 9 volts for
running a range of low-power devices. Included with
each panel is an inbuilt charger for two ‘AA’ batteries
and a multi-connector plug for connecting the panel
to a range of appliances.

$26.90 (including postage)

SOLAR BATTERY CHARGER

Charge your Nicads with solar power! Works on two
‘AA’ batteries or ‘C’ batteries.

SENIOR EDUCATIONAL KIT

This terrific little kit includes eight mini panels, mo-
tor, tools and instructions. Wire in series or parallel
to create your desired voltage and current. Great
educational value.

$26.90 (including postage)

FOUR-IN-ONE PLASTIC MODEL KIT

Use the solar panel and motor included in this kit to
make a huge range of models and gizmos.

$28.90 (including postage)

Build your own Stirling engine! This kit comes fully
machined and ready to be assembled with the help of
clear instructions.

$129.55 (including registered postage)



SOLAR CAR COOLER

Park and Vent car exhaust fan. Fits in your existing
window and expels hot air from the car.

COOL CAP

$39.90 (including postage)

This cap will keep you cool during the long hot
summer. And no battery is needed because it’s solar
powered! The stronger the sun gets the faster the fan
goes.

Build and run your own Putt-putt boat. An oldie but
a goody, the putt-putt boat is simple, educational and
FUN. Great for kids and adults. The best toy for the
bath!

PUBLICATIONS

$18.90 (including postage)

Build your own Green Technology. . . . . . . . . . . .$25

Green Technology House and Garden Book . . . $23

Everything you ever wanted to know about solar
electricity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6

Planning a windgenerator system. . . . . . . . . . . . . $6

Solar fruit drying . . . . . . . . . . . . . . . . . . . . . . . . $6





A SOLAR GREENHOUSE

(or ‘outdoors for wimps’!)
Way back in Soft Technology #8, we featured an article on solar greenhouses by Bob Fuller. Janet Mackenzie

and Al Rozefsky used that article to make their greenhouse this year.

Janet Mackenzie & Al Rozefsky

WE live near Mansfield in
north-east Victoria.
Winters are cold, with

night temperatures sometimes be-
low freezing, but in contrast, sum-
mer maximums can reach 40 de-
grees.

Because both of us work from home
- Janet as a freelance book editor and
me as an organic farmer - the daytime
temperatures of the house are important
for us. We also have two school-age
children, who are occasionally at home
during the day.

Our house is built of mudbrick to a
passive solar design, which has proved
reasonably effective. The only inputs
for heating and cooling are two ceiling
fans, a Stack slow-combustion heater
and a Raeburn stove. We burn the
heater pretty well continuously from
May to October each year, and the Rae-
burn is lit during especially cold
weather and when the house is full of
people.

We have recently built an attached
glasshouse on the north side of the house,
in order to provide heat for the house,
more space, and out-of-season food.

Construction
The area of the glasshouse is just un-

der 50 square metres. It incorporates a
veranda, 1.8 metres wide, which runs
the full length of the north side of the
house.

A glass roof extends 1.3 metres from
the veranda, with the same pitch. This
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meets an angled glass wall about two
metres in height. The angle of approxi-
mately 60° is calculated to make a
right-angle with the winter sun in this
latitude, admitting maximum radiation,
and to reflect the midsummer sun. The
glass is supported on 150 mm x 50 mm
Oregon beams at intervals of approxi-
mately one metre. The beams rest on a
brick wall, about 50 cm high, on stand-
ard foundations of reinforced concrete.

Building regulations provide that
only toughened glass may be used in a
position other than vertical. We ob-
tained sheets of secondhand toughened
glass through the Trading Post. Since
toughened glass cannot be cut, the
glasshouse had to be designed around
the size of the sheets.

The end walls are mostly glass, with
sash windows. There are two external
doors, one of which incorporates an
opening window. The other is a double
telephone box with the dividing panel
removed to create an airlock entry.

Thermal mass
Passive heat storage is an important

part of the glasshouse design. For each
square metre of glazing, the recom-
mended thermal mass is 75 to 100 kilo-

grams of brick, concrete or rock, or 80
litres of water. This is exceeded by the
walls and floor of the glasshouse.

The south wall of the glasshouse is
formed by the mud brick wall of the
house. The external walls of the
glasshouse are of double brick, with
fired bricks on the outside and mud
bricks on the inside. The floor is paved
with fired bricks on a base of fine black
gravel, about 25cm deep, with a damp-
proof membrane (black plastic).

A fish tank containing about 200 litres
of water provides additional thermal
mass, as well as visual interest and a
calming influence.

Ventilation
Sash windows in the end walls pro-

vide cross-ventilation on an east-west
axis. The external door on the north
side of the glasshouse lines up with the
kitchen window and the back door of
the house, drawing cool air from a par-
tially enclosed carport to the south of
the house.

At present, there are air gaps where
the glass roof meets the glass wall, and
where the glass wall meets the brick
wall. We thought that these gaps might
be necessary to reduce condensation in

winter, and to improve air flows in
summer. So far, condensation has not
been a problem, even in frosty weather.
We may decide in the future to seal
these gaps with silicone.

We plan to add turbine ventilators at
the highest point of the veranda roof, in
order to remove hot air from the
glasshouse in summer.

Sun and shade

Cross section through the glasshouse.

The design of the house is such that
the winter sun penetrates seven metres,
reaching the back (south) wall. Al-
though the glasshouse has added an-
other 3.5 metres to the width of the
house, it has not impeded the sun at all.

Two mature yellow box trees to the
north of the house provide partial shade
at varying times, according to the sea-
son. Obviously additional shade will be
needed in summer, and we have pro-
vided for it by constructing a pergola
frame which extends from the veranda
above and beyond the glasshouse.

We tried using wooden slats (100mm
x 20mm) on the pergola, angled to ad-
mit winter sun and exclude summer
sun. The slats were not satisfactory be-
cause the span was too great and they
bowed. We also found that at some

times of the year they pro-
vided zebra-striped shade,
and the intense contrast of
light and dark made it dif-
ficult to see, especially for
close work. Slats of differ-
ent dimensions would
give a better result.

Other means of shading
include deciduous vines
and shadecloth. Grapes
and kiwi-fruit are already
climbing up the pergola,
but we foresee that some
athletic ability will be re-
quired for harvesting the
fruit. Shadecloth is quick
and easy, but it might
make the house too dark.
Adjustable aluminium
slats are a possibility, but
at present beyond our
budget. We may experi-
ment with whitewash, in-
ternal and external blinds,
non-fruiting vines, insu-
lated shutters, etc.
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Performance
We have not attempted to quan-

tify the performance of the
glasshouse because the variable
shade of the trees makes the calcu-
lations impossibly complex. In
addition, the house is aligned
slightly east of north.

We have not yet lived a full year
with the glasshouse, and so far we
can only report on its performance
in winter and spring. As one
would expect, it heats up very
quickly and cools down equally
quickly.

To the east of our house, the
steep hills of the South Blue
Range shade us from the early-
morning sun. In mid-winter con-
ditions of sun or light overcast, the
glasshouse achieves a comfort-
able temperature about an hour
after the sun reaches it, about 9 or
10am, and remains pleasant until sun-
set.

On sunny winter days, with an exter-
nal temperature of about 12°, a ther-
mometer in the sun in the glasshouse
registers as high as 36°, though the
ambient temperature is comfortable.

After dark and on days of heavy
cloud, supplementary heat would be
needed. At present, we just close up the
glasshouse and regard it as insulation
for the house.

The glasshouse seems likely to reduce
our consumption of firewood by up to
one-third. This will mean significant
savings in time, effort and money, as
well as the obvious environmental
benefits.

The greenhouse under construction. Note the telephone box which acts as an airlock entry.

Efficiency

Efficiency could have been improved
by insulating the edge of the floor to
prevent lateral transmission of heat to
the surrounding earth. We could also
paint the mud bricks black to improve
heat gain. Neither of these measures
seemed to be worthwhile.

tracks, and we obtained them for a

blocks. These blocks were originally

nominal price when the tracks were

used as the bed for Melbourne tram

tom up and relaid in concrete. We plan
to sand them back to show their colour:
what we lose in thermal mass, we gain
in visual appeal.

A convection system, with closable
vents in the top and bottom of the house
wall, would improve the heat exchange
between the glasshouse and the house.
The existing openings comprised two
sets of double doors and three win-
dows, and these, along with occasional
use of ceiling fans, have proved suffi-
cient.

We also sacrificed efficiency by pav-
ing part of the floor with redgum

Cost
We hired labour to help with the foun-

dations and drainage, and skilled assis-
tance in designing and assembling the
wooden supports for the glass. This
labour was paid for partly in LETS
points.

The sash windows were custom-made
(in order to achieve maximum open-
ings) which cost $30 more per window
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than the standard size. All other major
components were secondhand.

Approximate costs were:
labour (excluding LETS) . . . . . . . . . . . . . $800
foundations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1500
glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1200
timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $500
bricks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $600
windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . $800
doors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $150
silicone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $150
guttering, drainage . . . . . . . . . . . . . . . . . . . . . . . . . $50
sundries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $500
TOTAL  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . $6250
(or approximately $130 per square
metre).

Cleaning
Cleaning the greenhouse has proved

to be less of a problem than we ex-
pected. The interior glass needs little
attention. The exterior can be given a
quick once-over with a long-handled
squeegee in less than an hour. The glass
roof can be reached by standing on the
veranda roof, and we generally com-
bine this chore with cleaning the gutter-
ing.

The paved floor of the glasshouse is
easily swept or vacuumed, and less
mud is tracked into the carpeted areas
of the house.

Pleasures and benefits
The glasshouse is a dynamic space,

with constantly changing conditions.
We regard it as a toy, and look forward
to many pleasurable years of experi-
menting with various measures to get
the best out of it.

It provides an interesting zone be-
tween the house proper and the garden
- not quite inside, but not outside
either. It has been described as ‘out-
doors for wimps’, offering all the pleas-
ures of outdoor living without wind,
sunburn, rain, mosquitoes or flies.

As well as extra living space, it gives
us a warm area to rise bread, ripen fruit,
dry the washing, and germinate seed-
lings.

Intensive gardening is easy when you
don’t even have to step outside, and
flowers, lettuce, parsley, carrots and a
cumquat tree are thriving. Insect at-
tacks are reduced, though not elimi-

nated (how did the aphids find their
way in?). We expect to extend our
growing season for frost-tender vegeta-
bles like tomatoes, green peppers, egg-
plants, and maybe even big growers
like corn and watermelons.

The glasshouse is a delightful place to
be; full of interesting angles and reflec-
tions. The glass roof makes it seem that
sky, clouds, trees and birds are part of
the room. On rainy days, when water
cascades down the glass, we feel as if
we’re living in a cave behind a
fall. Sunshowers are just magic.

water-

And in cold sunny weather, when the
wind blows off the nearby ski-fields on
Mt Buller, we strip off our sweaters and
feel very smug. Who said that about
freezing in the dark? Our comfort is
absolutely free of any recurring costs,
either financial or environmental. All it
takes is sunshine and ingenuity. R

Power InvertersPower Inverters
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Windpower for the People
The Alternative Technology Associa-
tion has just become the owner of one
of Australia's biggest windgenerators.
Here’s the story of how it came about.

Mick Harris

EARLY this year we received
word that the 60 kilowatt
Westwind windgenerator

which is located at Breamlea, near
Geelong on the Victorian coast, was
to be sold off as part of the state's
power privatisation process. At that
stage we never really considered tak-
ing on the generator. It was just too
big for a little group such as the ATA
and we were sure that the cost of the
unit would be beyond our means.

However one of our members, Mi-
chael, was not easily put off. He put up
a proposal to the ATA committee that
he buy the machine and later, that the
ATA buy it from him.

We decided to go and have a look. What
we found was a big wind generator in
need of what we were assured were mi-
nor repairs. It turned out that there were
problems with the slewing gear (the mo-
torised system which keeps the windgen-
erator aimed at the wind). There had also
been problems with the braking system.

Big problems
We also considered unexpected prob-

lems that could occur. In the event of a
blade failure, replacement blades were
not available and equivalents could cost
$30,000 a set. And what if someone fell
down the tower and sued us...or some-
one used the blades for target practice?

Finally, there was no guarantee we
would be able to sell power back to
the utilities, and a chance also existed
that we might not be able to continue
the lease on the land on which the
windgenerator was located. It didn’t
look good.

The member who offered to put up
the dollars got cold feet. The ATA com-
mittee felt it was too much of a risk
and said ‘No!’.

The windgenerator at Breamlea - certainly no small machine.

But I had an itch. This could be the funds but still use ATA’s name so that
start of something big. An opportunity the potential would remain for donations,
like this would never arise again. There grants and other support for the project.
had to be a way. What we needed were some trusting

and generous souls.
Doing it anyway I got back to Michael and organised

a meeting with him and another poten-
The problem was to finance any pur- tial buyer of the windgenerator. The

chase without using the ATA’s limited other buyer was a local government
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body with high hopes but a shaky future
due to local government restructuring
in Victoria.

At the meeting we agreed that, while
for any one of us to take it on alone was
difficult, a joint approach minimised
the financial risks. By linking the deal
with the ATA we could bring the con-
tacts, volunteer networks and fund rais-
ing ability into the project and further
strengthen its potential success.

Since then some of our earlier fears
had been eased. The lease of the land
was secured. Public liability insurance
was also straightforward.

A tender was then submitted in the name
of the ATA and won. The credibility and
community strengths of the ATA were
important contributors to our success.

The future
Since then we have formed the

Breamlea Operations Group. There
are about ten of us in the group,
including an electrical engineer, a
mechanical engineer, an A Grade
electrician, a fitter and turner, a me-
chanic, an electronics technician and
the key ex-State Electricity Com-
mission Staff member who main-
tained the windgenerator. With this
balance of skills and experience we
expect no problems on the technical
side.

We now have a good working
knowledge of the way the windgen-
erator works, the repairs required, and
what to do to get the machine up and
running.

The windgenerator in the process of being erected. A large crane or two is a must for
this unit!

Community
involvement

Our first public open day attracted over
100 people with queues lasting over three
hours for a chance to climb the tower and
have a ‘tour’ of the machine at the top,

The local utility has agreed to allow us
to feed back into the grid during testing
and we have granted another interested
utility first rights on buying the power.

We are planning an information dis-
play and regular openings to encourage
windpower and to promote the ATA.

But we still need help. Some of the
money that financed the deal has to be

paid back. We need
to raise a substantial
amount for major
repairs, upgrades
and future develop-
ments. The first ma-
jor repair could be a
new slewing gear-
box  a t  a round
$3,000. We also
need to buy tools,
safety equipment,
materials and con-
sumables, so we are
running an appeal to
help raise funds.

inside the generator cover: the gearbox, generator, and braking
assembly can all be seen. The area inside the cover is large
enough for several people to stand in!

Another option for people who want
a serious involvement in the process is
to buy a share.

The plan is to make available 100
‘shares’ of $500 each. These shares will
entitle the owner to a share of the profits
from the sale of electricity. We are cur-
rently looking into the best legal struc-
ture to use as a formal share issue is
very expensive to set up.

If the project is a great success then
big things may follow. The Breamlea
windgenerator may only be the first,
and the share monies may be the seed-
ing cash for Australia’s first large-
scale community-owned renewable
energy project. Shareholders will be
the first to know and will be consulted
on the plans.

We’ve made a good start. Together
we could create wind farms or solar
power stations. Great things grow from
small beginnings. R

The ATA runs a number of exciting pro-
jects, including Breamlea and The Ener-
gymobile. If you would like to support
ATA's work, you can make a donation to
the Renewable Energy Development
Trust Fund.
Donations over $2 are tax deductible.
If you are interested in finding out more
about Breamlea shares, contact our office
on (03)650 7883 or write to the ATA, 247
Flinders Lane, Melbourne VIC 3000.



TEACHING WITH RENEWABLES

at the Solar Powered College
Trevor Berrill

IF you’ve ever wondered what
it’s like to be taught in a passive
solar designed classroom with

photovoltaic powered lights, refrig-
erator, computers and solar-heated
water, well it’s a true learning expe-
rience.

That’s exactly what is happening to
students at Ithaca TAFE College in
Brisbane. The Renewable Energy Cen-
tre was completed at the College in
1990 and has been providing techni-
cians for the renewable energy indus-
try, educating the public and school

children, consulting for government
and testing industry products.

gies to the tasks required in an inte-
grated way.

The Centre demonstrates the princi-
ples and elements of a photovoltaic
(PV) powered, energy efficient home
which only consumes three to four kilo-
watt-hours of electricity per day. This
is achieved through the application of
energy efficient building design includ-
ing efficient lighting, refrigeration and
solar water heating. This is in marked
contrast to the average Queensland
home, which consumes 17 kilowatt-
hours per day of electricity.

A holistic approach was taken in the
design philosophy of the Centre, and
the design demonstrates the need to
match the energy sources and technolo-

Passive design
It was important from an educational

point of view that the building incorpo-
rate passive solar design. This allowed
students to see and experience the bene-
fits of solar-efficient building design.

Some of the features included in the
design of the building were: a long
east-west axis with no windows on the
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The inverters, control board and monitoring equipment in the battery room at the
rear of the centre.

east and west ends, good insulation,
rammed-earth walls and a concrete slab
floor giving a high thermal mass, and
external horizontal shading over a per-
gola on the north and west walls.

it up when the sea-breeze arrives in the
early afternoon. By opening the north
and south facing windows, a cross flow
ventilation effect can be created.

Rammed earth walls were incorpo- The power system
rated on the north and west walls, to
demonstrate an environmentally The electricity for the Centre is pro-
friendly construction technique. Com- vided from a photovoltaic array made
pared with conventional methods, up of 16 solar panels, with a peak out-
these walls required very little energy
to construct. For the 28 cubic metres of
walls the construction energy was
about 0.01MJ/kg. This compares very
favourably to conventional clay brick
(1.2MJ/kg) or concrete (0.2MJkg).

Along the northern and western sides
of the building runs a pergola, which is
an extension of the standard eaves. On
this pergola are mounted both fixed and
adjustable shading devices that are
used to control the entry of sunlight.

Other features of this unique building
include a forced ventilation system, op-
erated on a timer to allow the building
to be ventilated at night to remove heat
from the walls and floor, and different
types of insulation, including foil and
rockwool.

The temperature performance of the
building has been quite good so far,
with winter temperatures ranging from
16° to 23°C with outside temperatures The 1.1 kilowatt PV array provides power
of 3° to 20°C. During summer, the for lighting, refrigeration, computers and
building must be managed to restrict teaching equipment. The array consists
entry of hot air in the morning, opening of PV modules donated by BP Solar,

Solarex and PV Solar.

put power of 1.1kW. Three different
brands of modules were used, to allow
the students to see the differences be-
tween each type. For controlling the
solar power there are different types of
regulators used, including series,
switching and maximum power point
tracking devices.

The energy is stored in a 24 volt,
886Ah lead acid battery bank, which
provides about seven days of reserve
storage capacity.

Power delivery
To deliver the power to the various

loads in the Centre, both AC and DC
circuits are used. All of the lighting in
the Centre is run from the DC circuit,
using dedicated inverters in the fluoro
fittings.

The AC power is derived from two
inverters, one being a 1.5kVA Selec-
tronics modified square wave unit,
while the other is a 1.5kVA Siemens
sine-wave unit. This power is distrib-
uted throughout the building via con-
ventional 240 volt power points, and is
used to power such things as comput-
ers, refrigerators and teaching equip-
ment. Also on test is a 120 litre ICEER
DC refrigerator, which to date has per-
formed very well.

To teach the students about power and
distribution systems, there is an oscil-
loscope and power/phase meter con-
nected to the inverters, which allow
measuring of real AC power, power
factor of the load, as well as displaying
the output waveforms.

Hot water
Hot water for the Centre is supplied

by a 300 litre flat-plate-collector solar
water heating system. Part of the hot
water supply pipe has been left uninsu-
lated so that students are able to meas-
ure heat loss from the pipe. There are
also a number of different types of col-
lectors on display at the Centre, and
students can perform simple tests on
them to measure efficiency at various
flow rates.

Courses and programs

Training technicians
The major emphasis of the Centre

since its inception has been the devel-
opment and delivery of the national
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TAFE course, the Advanced Certificate
of Renewable Energy Technology.
This course is also run at Northern Met-
ropolitan TAFE College in Melbourne.

TAFE in New South Wales and West-
ern Australia have recently expressed
interest in introducing the same pro-
gram.

Since 1989, this course has provided
training in RAPS systems, solar water
heating and energy efficient buildings
for over 120 Queensland students.
Many of the students are currently
working as tradespeople, technicians
and professionals in traditional engi-
neering fields such as the power, build-
ing and telecommunications industries.

The course is currently being re-
viewed and converted into Compe-
tency Based Training (CBT) format for
the TAFE national framework. Many
renewable energy industry people will
be consulted throughout this process
and anyone interested in contributing to
this review should contact the Renew-
able Energy Centre.

Community education
programs

A range of community education pro-
grams are provided. These include
three short courses titled An Introduc-
tion to the Use of Solar Energy, Solar
Electrics for Marine and Recreation
Vehicles and Solar Efficient Homes.
The courses have been popular and are
run a number of times each year.

Development of educational
materials

The Centre’s staff has been responsi-
ble, with the aid of funding from the
Energy Research and Development
Corporation, for the development of
two comprehensive education pack-
ages.

These packages provide resource ma-
terials for tertiary institutions or indus-
try wishing to provide education and
training programs in renewables. This
includes teacher instructions, overhead
transparency masters, student notes,
pracs and exercises, computer soft-
ware, slides and video.

The two packages are titled Introduc-
tion to Renewable Energy Technolo-
gies and Solar Efficient Building De-
sign. Copyright permission is granted
for the duplication of the materials for

Students Jeff Cook (left) and Bob Donaldson measure the current/voltage
characteristics of PV modules. Jeff is an information officer at the Energy Information
Centre, Brisbane and Bob is a delivery driver and social activist with a keen interest
in the environment.

use in classes within the purchaser’s
institution.

The Building Design package in-
cludes an innovative video using com-
puter graphics to demonstrate solar ge-
ometry and energy efficient building
design principles such as shading, glaz-
ing, orientation, thermal mass and do-
mestic solar water heating.

Consultancy
Consultancy is another area the Cen-

tre’s staff has been involved with. Re-
cently they prepared two reports for the
State Government through the Alterna-
tive Energy Advisory Group.

The consultancies reviewed the cur-
rent energy use practices in homes and
resorts in the Daintree region of far
north Queensland with the aim of pro-
viding energy from RAPS systems. The
projects also examined the solar, hydro
and wind energy resources of the re-
gion and sized a number of PV powered
RAPS systems.

Industry product testing
The Centre also conducts perform-

ance tests on commercial products.
Data logging equipment has been pur-
chased including sensors for voltage
and current, radiation, temperature,
flow rate and wind speed and direction.

Two DC watt-hour meters are also

Currently a 150 litre ICEER refrigera-
tor/freezer is undergoing an energy

available.

consumption assessment, with ambient
temperature, fridge and freezer tem-
peratures and DC watt-hours being re-
corded.

The refrigerator is in normal day to
day use at the Centre by staff. Since the
Centre is open from 8am to 9pm most
days, the useage pattern should ap-
proximate typical domestic use reason-
able well. It is intended to test the fridge
for six months to assess both winter and
summer performance. Results to date
are very encouraging.

When it comes to learning about re-
newable energy systems, what better
way to gain an understanding of this
progressive field, than to learn at a col-
lege that is entirely powered by re-
newables. R

For further information about the Re-
newable Energy Centre or T A F E
courses, contact
Renewable Energy Centre
Ithaca TAFE College
Fulcher Rd, Red Hill, QLD 4059
ph:(07)369 9011 fax:(07)369 8471
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WHO TAKES RESPONSIBILITY

Your new solar system . . . before you
install, there are some questions to ask
yourself and your retailer or installer.

Andrew Blair

THE most popular course
run by the ATA is Power
without the SEC. People

who have not experienced it before
get quite excited at the idea of elec-
tricity being produced by the sun.
All of a sudden a whole new world
of possibilities is opened up, and
people’s minds slip into overdrive
with excitement. Solar electricity is
exciting and for most of the people
undertaking the course, the idea of
living away from mains power is a
new idea.

When something is new, people are
not sure what is reasonable to expect,
and by experimentation they find out.
Low-voltage power is reasonably safe,
so those who want to are able to install
their own electricity system without
much risk of electrocution. There are
some dangers, and we will address
these in the next issue when we look at
the safety issues involved in installing
a solar system.

Realistic expectations
Solar electricity has been around long

enough for well-experienced industry
workers to know exactly what it can do
and what is the best way of installing
the equipment.

Unfortunately, a lot of retailers of so-
lar electricity equipment have neither
the training nor the experience to make
them well-informed advisers. As an ex-
retailer myself I have met many people
who have had advice from retailers that
has not been good advice. All too often,
retailers (particularly those new to the
industry) are enthusiastic about what
solar electricity can do, but they are not

for your new RAPS system?
realistic about its limitations. They sell to a potential customer, I found that I
new customers equipment for a system lost the sale to a retailer who was less
that does not perform as the customers forthcoming as to the limitations of the
hoped it would. system planned.

Before anyone says, ‘Hang on, you
are being unfair to retailers’, I will has-
ten to add that as a retailer I had my
share of disappointed customers; peo-
ple who knew little more than that the
sun provided electricity; it was stored
in batteries; and they used it. Once the
system was installed, they found out
how little the sun provided in cloudy
weather and how they wanted much
more than the sun was providing. Often
after explaining what were realistic ex-
pectations of a solar electricity system

Doing your sums
Part of the Power without the SEC

course involves working out examples
of what systems cost. Each participant
is encouraged to calculate how much
power can be expected for a given
amount of money.

Lots of self-sufficiency people do not
like mathematics and avoid it whenever
possible. If you cannot, or will not, do
the calculations yourself then you will
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have to rely on someone who can. This
is the first step towards having a system
that will disappoint you. It may be that
you can trust your adviser (often a re-
tailer) absolutely, but there is also a
good chance that he or she will tell you
what you want to hear, or that you will
only hear what you want to hear, de-
spite what you are being told.

Reducing potential
problems
Here are some of the tips I give to

potential customers in an attempt to
reduce problems:
RMake out a list of appliances and the

hours per day that they will operate.
This is standard procedure with any
reputable supplier. If you have a daily
load of, say, 1400 watt hours, you
will need to have enough solar mod-
ules to produce at least 2100 peak
watt hours per day. If you want the
system to run on ‘solar only’, you
will have to allow a lot more than
2100 peak watt hours for the time
when the sun is not shining.
In short, be wary of a retailer who
says that you can get by on fewer
modules than you or some other re-
tailer thinks you may need.
RGet the retailer’s recommendation in

writing as to what you want and what
he is offering. Make sure that you
both have copies, and don’t lose your
copy. Make sure it includes antici-
pated summer and winter estimates.
If the retailer is not prepared to give
you this in writing, it may well be
because you are not sure what you
want. Once you do agree, if you can-
not get a proposal in writing I would
suggest you try another retailer. I am
not talking about just a quote, but the
pricing will be part of it.
RReach an agreement as to who will

carry out the installation. If it is not
the retailer, then who is going to ac-
cept responsibility if the system does
not perform as you hoped? As soon
as you install it yourself, or get an-
other installer, the retailer can always
say it is the installer who is at fault if
the system does not work properly.
The installer can always blame the
equipment. Neither is going to want
to find out who is correct. If you buy
different bits from different suppliers

it is quite possible that all parts may
not be totally compatible. Ensure that
your supplier is providing you with a
total system if you expect him or her
to stand by its performance.
As a retailer I was not prepared to
investigate a system that I did not
install. Often only a small fault in the
installation caused a system not to
work properly. I have found few cus-
tomers who are prepared to pay for
travel and travel time when changing
one wire solves a problem and takes
no more than 60 seconds to fix.
RIf you are a practical person and like

puddling about, I would suggest that
you do the installation yourself. If you
are at all unsure and want the system to
be reliable, then get the retailer to ac-
cept responsibility for supplying and
installing it. Even if the retailer does
not carry out installations, let him or
her arrange a contractor and be respon-
sible for the contractor’s work.

Making a contract

If you wanted to, you could insist that
you be given a detailed written quote
and guarantee as to what output can be
expected.

Discuss with the retailer that you want
to put perhaps 25% to 35% of the cost of
the system into a special bank or solici-
tor’s account from which the money can
only be removed by signatures from you
and the dealer. If at the end of a three
month period the system performs as
stated in the agreement, the dealer gets
the money. If it does not come up to the
agreed performance (as recorded on
monitoring equipment) then the money

stays there until the dealer upgrades the
system failing to perform to its specifi-
cation. Withhold, say, 25% of the pay-
ment for a period of three to six months,
to be paid when the system is operating
as you expect. For this sort of condition
you should have to pay a little more, but
it offers you a lever to get the supplier
to come out if there are problems.

It is very easy for a busy retailer to
give you the brush-off if you have fully
paid for the system. If you have 25% of
his money, he is far more likely to take
an interest in your system.

This is a pretty heavy way to do business
and could involve expensive legal con-
tracts, however there are many disap-
pointed alternative energy system owners
around Australia. Unrealistic owner ex-
pectations and over-enthusiastic dealers
cause most of the problems.

The real virtue of this system is that it will
force you and your supplier to work out a
contract that is suitable for both of you in
advance. It will force you and the retailer
to be careful in designing and installing
your system. Again, if the retailer is uneasy
about it, find out why and ask him to look
at it from your point of view.

As yet, there is no Australian Stand-
ard for the installation of Remote Area
Power Supply Systems and so all you
can do is to get as informed as possible
yourself and try to find a retailer you
can trust, who is experienced and en-
joys a good reputation. It is possible
that this person will have completed the
SEIAA accreditation course or a TAFE
Certificate of Renewable Energy. He or
she may have studied at a University.
Any of these courses should ensure an
informed installer. R
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As long as you follow the basic principles, your sundial can be made of any material. Its shape can range from the common
horizontal dial to a cross dial, pillar dial, globe dial, ring dial or equatorial dial.

Brian Grieg

IT IS not known who was the first
person to put a stick in the
ground and say, ‘I have made a

sundial, and now I am late for my
first appointment’.

Sundials have appeared during his-
tory in most of the major civilisations
from India to Asia, the Americas,
Europe and the Mediterranean area.
Sundials or dials come in all shapes and
sizes from those worn on the finger and
wrist, to giant stone structures.

They basically all use the sun’s
shadow in some form or other to mark
the passage of time across the sundial.
The part of the sundial or dial which
casts the shadow is called a gnomon
(with a silent ‘g’) or style.

The sundial may be made of any ma-
terial. Its shape can range from the
common horizontal dial to the cross
dial, pillar dial, globe dial, ring dial or
equatorial dial.

wagon wheel. The shadow of the stick

Whatever final design is chosen, it
must allow the gnomon to lie parallel to
the Earth’s axis.

There are only two places on the planet
where the stick in the ground mentioned
earlier - or rather the stick in the ice -
would work. At the North and South
Poles the Earth acts as a sundial itself.

Looking down on the South Pole with
our stick in the ice, you could draw 24
evenly spaced lines in the ice like a

would then move from one line or

hour.

spoke in exactly one hour.
The Earth turns once in 24 hours. One

hour equals 15° around the circumfer-
ence of the Earth. The Earth rotates
through 15° in one hour.

This preamble shows two important
facts regarding sundials:
(i) the gnomon must lie parallel to the
Earth’s axis
(ii) the Earth rotates through 15° in one

Figure 1. The gnomon must lie parallel to the Earth’s axis.
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Figure 2. The Earth turns once in 24 hours. One hour equals 15° from the
circumference of the Earth. The Earth rotates through 15° in one hour.

Angle of the gnomon
Let’s say we need a sundial for Dun-

edin in New Zealand (45° latitude). The
angle of the gnomon will be inclined to
the main plate of the dial at 45°. This
allows the gnomon to remain parallel to
the Earth’s axis while the main plate
sits horizontal in your garden.

Simple geometry shows that the lati-
tude of the place determines the angle
of the gnomon. For Sydney, the angle
would be 35°, Darwin 12°, and 38° for
Melbourne.

Figure 3 shows that the high end of
the dial in this hemisphere points south,
not north. The gnomon must be parallel
in two planes or in two dimensions to
the Earth’s axis, as we are fixing it to
the surface of a sphere.

ing at 10am. This could be 2pm, but
the same elevation it was in the morn-

will depend on the time of the year.
Doing this will give you another

point, M3, which should be the same
distance from Ml as M2. (See figure 4.)
Finally take the stick and use it as a
compass beam and bisect M2 and M3,
thus creating M4.

Now, lay the stick down on the
ground in a line running from Ml to
M4. You now have found an accurate
north-south line, or meridian.

You can also use a compass to find
true north-south, but remember to take
into account magnetic variation. Maps
and even street directories are drawn on
a true north-south line, so you could use
one of them to check your results.

Constructing the

We get one correct angle from the
latitude of the place. The other from a
true north-south line; that is the true
north-south of the Earth’s axis, not
magnetic north or south.

Finding the true
north-south line

You can find this true north-south line
in much the same way as has been done
for thousands of years. At 10am on a
sunny day, take a stick one metre long
and stick it in the ground.

Where the shadow stops put a small
stone or small marker as shown in fig-
ure 4 (M1 and M2). Remove the stick
from the ground and use it to scribe a
part circle of about 120°. Replace the
stick in the ground, then look at it at a
time in the afternoon when the sun is at

sundial
We have completed most of the

homework for locating and setting up
our sundial. Now to the actual construc-
tion. You can use wood, brass, marble,
plastic, or whatever you like. Start with
a dial plate at least 230mm x 230mm.

Sketch out your basic layout as shown
in figure 5. Assume you are making a
dial for Adelaide or Sydney, latitude
35°. Use the figures from the table on
page 63 to give you the accurate hour
lines for this location. The hour lines

Figure 3. The angle of the gnomon will be inclined to the main plate of the dial
at 45° on a sundial for Dunedin in New Zealand (45” latitude).
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Figure 4. Laying the stick between point Ml and M4 shows an accurate
north-south line.

Figure 5. Basic layout of the sundial.

for Adelaide and Sydney are shown Allowing for time zones
below the table.

Cutting the gnomon
For Adelaide and Sydney, cut a gno-

mon as shown in figure 6. NOTE: The
gnomon is fixed so that the lower end
faces north and butts up to the 6pm/6am
East-West line on your dial.

A suitable length for the hypotenuse of
the gnomon triangle is about 140mm. If
you make it too short, it will not show a
complete shadow in midsummer. If the
gnomon is made of wood, you will need
to allow for a gap between am and pm
hours. In this case, the shadow of the sun
is cast by either edge of the thick gnomon.
(See figure 7.)

Sundials in different locations across

time within one time zone. Eastern
Standard Time (EST) is based on the
150° line of longitude. A sundial on this
longitude line would show the same
time as a clock on the same line. (We
are ignoring the equation of time for the
moment.)

When a Melbourne-mounted sundial
within the EST zone on February 18
shows 12 noon, a watch on the 150° line
of longitude would show 12.34pm, and
all watches and clocks in this time
zone are of course set to 12.34pm - so
people say that the sundial is inaccurate
or slow.

To correct the sundial to read EST, we
have to add a correction dependent on
longitude or Melbourne’s location west
of the 150° line of longitude.

Further corrections to
be made

The equation of time
We must also add a correction for the

time of year -this is where the equation
of time comes in.

We saw at the South Pole that the
Earth moves through 15° in one hour,
or four minutes per degree. Now, the
difference in longitude between EST
( 150°) and Melbourne (145°) is 5°.
Five degrees x 4 minutes per degree =
20 minutes. Therefore in Melbourne
we have to add 20 minutes to the
shadow of the dial so it will read EST.

The Earth speeds up and slows down
in its orbit depending on what season it
is, or where the Earth is in relationship
to the Sun. Around January 3 of any
year, the Earth is moving faster than it
was during winter. Hence a sundial
may appear to be slow or fast compared

one state will show different times, say
for 12 noon. Australia is divided into
different
time zones,
where the
time within
one zone is
considered
to be the
s a m e
across the
zone.

All  our
clocks and
w a t c h e s
are set to
the same
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to add 34 minutes to the position of the
shadow (now showing local time at 12
noon). Add 34 minutes to show watch
time or EST. The sundial can be read as
12.34pm.

Figure 6. For Adelaide and Sydney, also both at 35°, cut a gnomon as shown. Other time zones
NOTE: the gnomon is fixed so that the lower end faces north and butts up to
the 6pm/6am East-West line on your dial.

In other time zones you can still cal-
culate the difference that you are east or

Reading clock time
Let’s add up both corrections so our

dial will show clock time within the
EST zone on February 18 of any year:

Longitude correction= 20 minutes
Equation of time

correction for Feb 18 = 14 minutes
TOTAL = 34 minutes

Now let’s return to our sundial in
Melbourne showing 12 noon. We have

with a watch or clock. It is further com- NSW, and Rockhampton in Queens-
west of the prime meridian for your
State. West of this meridian, add to

plicated by the fact that the sun’s appar- land) on four days of the year, the sun-
ent path across the sky lies on the dial would read the same as your watch.

your calculations; east you subtract.

ecliptic (the plane in which the planets For the remaining 361 days, you have
For daylight saving add one hour to

all your calculations. Do not try to
orbit the sun), rather than on the plane to apply the correction. swivel the dial - it will not work.
of the equator. Happy dialling! RThese two major facts are combined
into what is called the ‘equation of
time’, shown in the graph on page 62.

So for reading the dial on February 18
we would have to add about 14 minutes
to the position of the Sun’s shadow.

Do I hear someone say it’s still not
reading the right time? Well, if you
were living on a prime meridian (say
150° of longitude, which runs from the
North Pole to the South Pole and passes
close by Sydney through Green Cape in

Figure 7. Sundial showing 12 noon
within Eastern Standard Time
Zone. Add 34 minutes to position
of 12 noon shadow to give watch
time. Hour lines for Sydney and Adelaide (35° latitude).
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This ‘magic box’ will make yoghurt,
help breaddough rise. . . even incubate
chickens!

Lance A. Turner

ANYONE who has tried the
art of bread-making will
know that you need five

things. The first is the right ingredi-
ents, the second is the correct equip-
ment, and the third, fourth and fifth
are patience, patience and more pa-
tience!

It is not unusual for bread dough to
take one-and-a-half to two hours to rise,
but this can be much longer if you’re
making your favourite loaf in the mid-
dle of winter, or if you live in a cold
climate. This article describes a tem-
perature controlled bread-dough riser
that can be built for a few dollars, and
that can regulate its internal tempera-

ture within 1°C. It can not only be used
to help make that perfect loaf, but also
doubles as a yoghurt maker, and it can
be used to keep anything you like at a
particular temperature above ambient,
up to about 60°C. With a simple modi-
fication it can even be used as an incu-
bator.

Materials
So what do you need to make this

thing? Firstly, you need an insulated
box of some type with a tight-fitting lid.
This could be - as was the prototype -
a Styrofoam broccoli box, an old foam
or plastic Esky, or any other similarly
sized insulated box. The heat is pro-
vided by four or more (depending on
what brand you can get) power resistors
which are switched on and off by a
temperature controller of some kind.
You may also add a thermometer to the
unit if you wish, to allow accurate
measuring of the internal temperature

of the box. I recommend using a ther-
mometer, and you will need one to in-
itially calibrate the heat control any-
way.

Now you must decide on the type of
heating elements that will be used. I
used four 8 ohm 20W power resistors
all wired in parallel, that is with the till
12 volts across each one, as in figure 1a.
If you are using 24 volts, you will need
to wire them up as two parallel series
strings, as in figure 1b.
These resistors came from Tandy

Electronics and are about $4 each, so
you may want to use standard 10 watt
devices instead. In this case, you will of
course need twice as many resistors
(they can only put out half the power of
the 20W units) and they will need to
have twice the resistance, ie 16 ohms or
so (the nearest standard value is 18
ohms - don’t use 15 ohm units as that
is pushing things a bit). Each 10 watt
resistor will cost around $1.50 or so
each, so eight will cost about $12.
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If these options seem to be too expen-
sive, then you may be able to use other
things that are lying around the place,
for example, 60 to 100 watt 24 volt
automotive bulbs (at 12 volts these will
produce about a quarter of their rated
output, with most of that being heat.
That is, an 80 watt, 24 volt globe will
produce 20 watts at 12 volts).

Making the box
You will need to support the resistors

on pieces of fibre cement board, Hardi-
board or the like, approximately 50mm
square, with a 3mm hole drilled in one
comer, about 10mm in from each edge.
If you are using four of the 20 watt
resistors, you will need six of these
supports. If you are using some other
type of element, then you may have to
design your own. The only rule is to
make sure that the elements are no
closer than 35mm to the inside of the
box at any point.

The box I used had a reinforcing fillet
moulded into the base of each end, and
I cut a groove into the centre of each
one, so that the supports could be fitted
to sit flush with both the base and the
end of the box.

Glue the centre supports into place
with PVA wood glue and leave them to
set. Thread one lead of each of the two
resistors for each side through the hole
in the centre support from opposite
sides. Then thread the other leads
through the holes in each of the four end
supports (two at each end of the box)
and glue the supports into place (you
will probably need to cut slots in the
reinforcing fillets for these also).

After this lot has set, you should con-
nect the leads of the resistors in either
series-parallel, or parallel, depending
on the voltage you are using. Leave the
resistor leads at full length to keep the
solder joints as cool as possible when
the unit is running.

Once this is done, solder two insu-
lated wires (of the appropriate thick-
ness for the current being used), and run
them back to where the control box will
be mounted on the outside of the box.
Drill a hole through the insulated box
with a hot soldering iron (watch those
fumes!) and pass the wires through to
the outside. The wires can then be fas-
tened in place to the inside of the box
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Figure 1. Diagrams for wiring the heat-
ing elements-in series or parallel.

using neutral cure silicone sealant, or
any other type of glue that will not
attack the box material or give off
fumes when heated.

The temperature
controller

All of the above sounds long and te-
dious, but it will only take you around
an hour of actual work time to complete
to this stage. The next part is more
involved, and will require the construc-
tion of a temperature controller of some
kind. You may be lucky enough to get
your hands on an old industrial type
controller of some kind, or you may
wish to build one from scratch. A cir-
cuit diagram for a simple but accurate
controller, based around my old fa-
vourite, the LM358 dual low-power
op-amp IC, is given in figure 2.

This circuit is built on a piece of
veroboard as this is the easiest method
for the novice builder. Start with the IC
socket, followed by the resistors, ca-
pacitors and then the semiconductors
(transistors, diodes, etc). The thermis-
tor was also bought from Tandy Elec-
tronics and costs around $4, but most
types will probably suffice. Note here
also that the resistance of the thermistor
should decrease as the temperature de-
creases. If you have one that goes the
other way, you must swap the connec-

Figure 2. Circuit diagram for the heat controller.

tions to the inverting and non-inverting
(- and +) inputs of the op-amp.

Before inserting the IC, power up the
circuit and check for the supply voltage
at the right pins of the socket. If all is
well, power down and insert the IC.

Now re-apply power and turn the po-
tentiometer until you hear the relay
click, and the indicator lamp comes on.
Turn the pot the other way, and ensure
that it clicks out. Then turn the pot until
the relay just comes on again, and heat
the thermistor gently (hold it in your
hand). The relay should drop out. As
the thermistor cools down again (let go
of it) the relay should once again turn
on.

If all of this works, you can mount the
controller inside a suitable box, and run
the thermistor out of the back of the box
through a hole. You will also need to
run two leads from the box for connect-
ing to the battery, preferably with a 10
amp fuse in the positive line.

Mount the controller box onto the in-
sulated box with silicone sealant, so
that the holes in both boxes line up, and
leave it to set overnight. This allows
you to run the thermistor straight into
the heated compartment, as well as run-
ning the element cables into the control
box.

Connect the element cables up to the
relay, so that the elements are now con-
trolled by the circuit. Lastly, you
should mount the thermometer onto the
outside of the box and run the probe
into the box through another hole and
seal the hole with silicone. Make sure

that neither the thermometer probe nor
the thermistor is too close to the ele-
ments, so as not to give a false indica-
tion of temperature - about halfway
between the elements and the centre of
the box should be about right.

Testing

If all has gone to plan, you should now
have a temperature-controlled insu-
lated box that only needs to be cali-
brated. So, on to the smoke test. Con-
nect the leads to your battery, and turn
the pot until the relay comes on and the
elements start to heat. Watch them for
a few minutes to make sure that they
don’t get too hot and either melt the box
or start to discolour. If all is well, place
the lid on the box and watch the indica-
tor light until it goes out. Note the tem-
perature from the thermometer, and
mark it on the control box, so that it
lines up with the pointer on the pot
knob. You may wish to mark those
temperatures that you will use, or you
could mark the temperature every 5°C
or so - it’s entirely up to you.

Once you have done this, you will
have a completed bread-dough
riser/yoghurt maker which can be
modified to do other things too. If you
are to use this device as an incubator,
you will of course have to put air holes
in the box, and shield the elements from
direct contact with fly-wire or such, at
least 50mm from the elements.

Happy bread making...or whatever! R

Soft Technology Number 50 Page 67



NOEL’S TREASURES FROM TRASH
Low Cost Home Science Project #10

This project shows you how to make
a small methane digester that can turn
garden waste and other organic rub-
bish into methane gas fuel.

Let’s build a methane
digester

Methane (CH4) is a gas that is formed
when plant or animal matter decays
with a very limited amount of oxygen.

Methane is one of the greenhouse
gases and burns to give water and carb-
on dioxide (CO2). In many countries
animal manure is washed into tanks
where it decays to give methane gas for
cooking and lighting.

One problem with methane digesters
is the removal of the solid waste mate-
rial which remains after the fuel has
stopped decaying. This is often very
smelly but it makes excellent fertiliser,
so when you have finished making your

The finished methane digester bubbling away.

methane, just empty the contents into
the garden and dig it in.

Making the digester
We will make a simple methane di-

gester using grass for fuel. You can also
try other fuels such as cow, sheep or
chook manure, sawdust etc. It is best to
use rubber gloves when handling these
fuels for health’s sake.

Start by making a hole in one of the
two litre fruit juice bottles about
160mm from the bottom. You can do
this by heating an insulated nail and
poking it through the plastic, moving it
about until the hole is big enough for
the tubing to fit into tightly. You may
also use an old soldering iron to do this
if you have one.

Insert one end of a piece of tubing
about 2cm or so into the hole. This
tubing will need to be about 30cm, or
twelve inches long.

Now seal the tube into place with some
rubber glue or silicone sealant. This con-
tainer will hold the grass or other fuel, and
the gas will travel through the tube to the
next stage, the purifier.

The purifier
The gas that comes off the decaying

material is a mixture of carbon dioxide
(CO2) and methane (CH4). To remove
the CO2 from the mixture, the gas is
bubbled through lime water. This is
called purification. To make the puri-
fier, take one 500ml bottle and make a
hole about 2cm from the bottom, and
another near the top on the opposite
side, about 12cm from the bottom.

Take the other end of the tubing from
the fuel bottle and push it about 2cm
into the lower hole of the purifier bottle
and seal with rubber glue. Fit another
tube (about 30cm long) into the top
hole and seal it also.
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Making the gas holder
Now you need to make a gas holder

to store the gas in. Start by cutting the
top off the large round bottle, about
20cm from the bottom (just before it
starts to taper in), and put a hole about
3cm from the bottom. Cut the bottom
off the smaller round bottle and make a
hole near the top. Join the tube from the
top hole of the purifier to the bottom
hole of the gas holder, and fit another
tube into the top hole of the gas holder.

Just in case
Because methane burns, we do not want

it to burn back when there is only a small
amount of gas being produced, so a flame
trap must be made as a precaution.

Make a hole about 5cm from the bot-
tom of the other 500ml bottle, insert the
other end of the tube from the gas
holder, and seal it into place. Make a
hole in the screw-on cap of this bottle
to take the glass or metal burner tube.
The tube should be a tight fit in this hole
and should be sealed into place with the
glue or silicone. As is stated in the ‘You
will need’ list, this tube will need to
have only a fairly small hole in the
burner end - about 2mm will be
enough. It is also important that it is
made from either glass or a metal such
as steel or copper so that it will resist
the heat of the flame.

Getting ready to gas
Now that you have made it all, it is time

to put your methane digester to work.
Start by putting as much chopped

grass or other fuel as possible into the
fuel bottle, and then fill it with water
almost up to the gas outlet. The top you
cut off the large round bottle makes a
good funnel for filling.

Mix together about a tablespoon of gar-
den lime and 400ml of water and pour
into the purifier, and screw the cap back
in place. Remember to keep the water

One of our favourite bio-gas photos (don’t try this at home!).

level below the gas outlet, otherwise
your lime-water mixture will be forced
through the tube by the incoming gas.

Take the top off the smaller bottle of
the gas holder and tip in water until it is
nearly up to the outlet, and screw the
cap back on. Fill the flame trap with
water until it is almost up to the jet
outlet; about five to ten millimeters be-
low it will suffice. Make sure that all
joints are gas tight.

The digester is now ready to make
gas, but you may not see any for a day
or three, when the fuel starts to de-
compose. When it does, the methane
should bubble through the purifier
and into the gas holder, which should

start to rise as the gas fills the space
inside the smaller bottle.

If you want to increase the pressure of
the gas, you can weigh down the top
half of the gas holder by glueing on
small heavy objects such as large metal
nuts or washers, but don’t go overboard
with this.

The gas will bubble through the flame
trap but it will be impure to start with
and will not light until the air and CO2

have left the system.
If you wish to make more gas than the

one bottle can produce, you can make
extra fuel containers and join them to-
gether by having tubes from the top of
one container to the top of the next. You
could also use larger bottles or small
buckets for your gas holder, so that the
flame will burn for longer.

Safety precautions
Just a word before we finish. As this

project creates a flammable gas, it
should only be set-up and run outside,
away from any material that may catch
alight. You must also make sure that the
flame trap is filled with water to the
correct level. It is also very important
that all of the connections between the
tubes and the bottles be completely
sealed and gas-tight.

Methane, as with all flammable
gases, can explode if mixed with air in
the correct proportions inside a con-
tainer, although this is unlikely.0
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Convert your ‘ESKY’ To A Fridge
Lance Turner

WHILE to some people a
car fridge is a luxury
item that they can afford

to do without, more and more peo-
ple are finding that there is a distinct
advantage in having some type of
cooler for those times when they are
away from home and need to keep
food fresh.

Commercial car fridges differ in their
performance and design but they al-
most all have one thing in common:
they cost a lot of money to buy new.
The exceptions to this rule are the small
imported fridges from Taiwan and
China which can retail for as little as
$100 in places like K-mart.

This project will show you how to
make a fridge similar to those imported
units, but at less cost, by converting an
existing cooler into a car fridge. Before
we go any further, I should point out
that if you are thinking of buying all of
the parts brand new, don’t bother, as it
would cost more to do this than to buy
a car fridge from K-mart. On the other
hand, if you have most of the bits al-
ready, or can get them for low cost, then
it is worth the time and effort and you
will end up with a fridge of higher
quality than the cheap imports.

How it works
The type of fridge we are about to

build here is basically the same as the
imported models and consists of an in-
sulated container that has inside it an
aluminium liner instead of the plastic
found in a cooler. A special semi-con-
ductor device known as a Peltier effect
device is connected to this liner.

Peltier effect devices are as brilliant
as they are simple to use. They consist
of many small semi-conductor blocks
all linked together and sandwiched be-
tween two pieces of high heat conduc-
tivity ceramic material. They have two

wires coming out from between this
sandwich, and nothing else.

So how do they work? Without going
into a great amount of theory, you sim-
ply connect a 12 volt supply (the com-
mon ones available are 12 volt) across
the input leads, and one side of the
device will get hot while the other side
gets cold. Simple, but they work.

I should mention here that these de-
vices are in no way as efficient as a
conventional compressor type heat
pump, but considering that most car
fridges are used in the vehicle while it
is running (although some manufactur-
ers state that you should not do this!),
the current they draw is provided ‘free’
from the car’s alternator (while the al-
ternator will draw more power from the
engine to provide the power for the
bridge, it is undetectable in all but the
tiniest of engines).

Materials

So what do you need? Well first you
will need a cooler of some kind. This
should be no bigger than the 26 litre
type, and preferably around the 12 to 14
litre size. If you are going to buy a
cooler new, choose one that has as
much insulation as possible.

The key to the success or failure of
your fridge depends almost entirely on
the insulating ability of the cooler. The

unit I used - a Willow brand 26 litre -
had only about 13mm thick insulation
in the walls, almost none in the bottom,
and none at all in the lid, the latter being
just a hollow moulding. Considering
that these things cost around $40 new,
that is by no means good enough. Some
of the other brands had thicker walls,
with the Esky brand being the best I
could find. If your unit has thin walls,
you will need to add some insulation to
the inside, and then a new plastic liner
(more on this later).

Now you must get the Peltier effect
device. There are a couple of possible
sources for these things, some cheap,
and some definitely not so. If you have
an old ‘el-cheapo’ car bridge that has
given up the ghost, you can bet it will
have a good Peltier effect device in it,
as these things - being solid-state -
virtually never wear out. You may have
one with a damaged case, and this is a
good opportunity to recycle a few bits
from it.

Some of the electronics components
suppliers also have Peltier effect de-
vices but at ridiculous prices (more
than the cost of a cheap car fridge it-
self). I bought my device from Oatley
Electronics in NSW, who sell a 40mm
square Peltier device, along with an
80mm 12 volt computer fan, two ther-
mal switches and instructions, all for
$45. Now that’s more like it.
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You will also need a heatsink for the
Peltier device on the outside of the
fridge. This can either be salvaged from
old electronic equipment, made up if
you have the skill and the spare alu-
minium sheet, or bought at almost any
electronics hobby store such as Jaycar
or RIE. To make your fridge as efficient
as possible, the heatsink should be as
large as is practical for your fridge. As
a minimum size, look for something
about 120mm x 120mm x 35mm with
around ten fins. The larger the heatsink,
the lower the temperature difference
from one side of the Peltier device to
the other, so the more efficient your
fridge will be at getting rid of heat. The
inside of the fridge will need a heatsink
also, to transfer the heat inside the
bridge to the Peltier device. This will
need a large surface area, and is best
made by using a good size piece of
lmm thick or more aluminium sheet.
The only other things needed are a fan
to cool the outer heatsink, a heat trig-
gered switch, rated about 100°C, as a
safety in case the fan should fail (you
will get both of these if you buy the
parts from Oatley), and a small block of
aluminium, about 50 x 50mm and a bit
thicker than the cooler wall (including
any insulation that you add). You can

get this from your local aluminium
stockist, or from a piece of scrap.

Converting the unit
If your cooler has very poor insulation

(like the one I bought), you will end up
with a useless fridge if you do not add
some more.

As mine was a 26 litre unit, there was
plenty of room for more insulation in-
side it. I used a secondhand sheet of
30mm thick styrofoam, and added the
layers in the following way. Firstly, I
cut a piece to fit the bottom of the
cooler, curved the bottom edges to fit
the inside of the cooler, and glued it into
place with neutral cure silicone sealant.
Next, I did the same for each end of the
cooler, making sure there were no gaps
between the end pieces and the piece
you have just laid in the bottom.

A word of caution here. The lids of
most coolers have a ridge around them
to fit it into place on top of the cooler.
You must allow for this when cutting
the foam for the sides of the cooler.
Glue the end pieces into place and cut
two more pieces, one for each side, and
glue these into place also.

You will also need to add some more
insulation inside the lid. I cut away the
inner side of the lid and shaped two

layers of foam to fit it. These were then
fixed in place with silicone. By now
your cooler will be fairly well insu-
lated, and should make a good fridge.
But first, it will need a liner of some
sort. I used a ten litre rectangular
bucket, which was the same colour as
my cooler and cost around $4. Because
it was a bit small, I had to add another
layer of foam at each end of the cooler
as well as a slightly thinner extra layer
on the bottom. This resulted in some
75mm of insulation at each end, 45mm
on the sides, 55mm on the bottom, and
60mm in the lid. A far cry from the
makers’ original dismal effort.

After cutting a groove in the top of the
insulation to allow for the flange on the
bucket, the liner is fitted into the cooler,
and held in place with a few dobs of
silicone if necessary. Although the size
of my cooler had shrunk from 26 litres
down to around 10, I was satisfied as
there was not much point having a big
fridge if it just didn’t work.

Now you must cut a hole in the side
of the cooler, right through both the
outer and inner walls, just large enough
for the block of aluminium. Next you
will either need to drill two 1/8” holes
right through the aluminium block to
take the bolts as shown in the diagram
or, if you are using a block thicker than

Silicone heat transfer compound
must be applied between the Peltier
effect device and the outer heatsink
and the aluminium block, and
between the aluminium block and
the inner heatsink. It should also be
applied to the heat-triggered switch
SW.

about 25mm, holes from
each end to take small,
self-tapping screws. Now
drill two holes in the outer
heatsink, and remove any
burrs from both the
heatsink and the block.

Now you must make the
inner heatsink. I used a
piece of aluminium sheet
about 200 x 600mm that
was folded to fit neatly in-
side the cooler, in a ‘U’
shape. You must now drill
two holes in this sheet, at
the base of the U, to match
the block of aluminium.
Also drill four more holes
out further, and de-burr all
of them.

SW - Fitted to the outer heat
sink which is hot when cooling.

Figure 1. Assembly order of the various components.

Insert the aluminium
block into the hole in the
cooler, position the inner
heatsink and screw them
together. Now screw the
heatsink into place with
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four short self-tapping screws or simi-
lar. Remove the screws holding the
block, remove the block, and smear a
coating of silicone heatsink compound
(electronics shops) on the face that con-
tacts the heatsink.

Replace the block into the hole in the
cooler, and screw it back onto the inner
heatsink. Put heatsink compound on
one side of the Peltier device, position
this onto the aluminium block, with the
leads pointing down, the red lead to the
left, and press firmly so that the excess
compound oozes out. Without moving
the device, wipe away the excess com-
pound and then smear some onto the
other side of the device.

Now you must position the outer
heatsink and, using spring or tooth wash-
ers to stop it coming loose at a later date,
pull the whole assembly tight. When do-
ing this make sure that you tighten the
bolts evenly, as tightening one first and
then the other may cause uneven and
excessive pressure on the Peltier device
and may even cause it to fracture. The
whole assembly procedure can be seen in
the diagram.

To reduce the load placed on the
Peltier device by the heatsink, you may
want to do as I did, and screw the
heatsink to the outside of the cooler for
support. So that moisture does not ac-
cumulate between the inside of the
cooler and the inner heatsink, you will
need to run a bead of neutral cure sili-
cone sealant completely around the in-
ner heatsink.

Putting it all together
Now that you have done this, you

almost have a working fridge. The only
thing left to do is to wire up the device
to the heat switch and attach the fan and
cover. The wiring is so simple that a
wiring diagram is not necessary.

You must first attach the heat switch
to the outer heatsink. I did this with a
screw and small metal clip made from
a piece of springy steel. Remember to
use heatsink compound on the switch
as well. Now connect the red wire from
the Peltier device to one side of the heat
switch and then run a wire from the
other side of the switch to a two-way
terminal block mounted just under the
heatsink. Now run the black wire to the
spare part of the terminal block. Cut the
fan leads to the correct length, strip the
ends, and insert them into the corre-
sponding positions in the terminal
block with the wires from the Peltier
device, and tighten the connections.

Now all you need is a lead and
lighter plug so that you can plug the
unit into the car. I used two 1 metre
lengths of 10A cable, twisted to-
gether, with a cheap lighter plug. The
electronics stores sell these things for
about $1.20.

To make the fridge safe, and because
I was testing the unit straight from a
battery, I included a fuse in the positive
line at the fridge end of the lead. You
may like to use one as I did or you may
want to rely on the car’s lighter socket

fuse. I personally recommend includ-
ing a fuse in the lead somewhere, pos-
sibly in the lighter plug.

The final step is to attach the fan to its
cover, and then to attach the cover to
the fridge, over the heatsink, with four
self-tapping screws. The fan cover can
be made from any flanged box that will
do the job, from a homemade alu-
minium or sheet steel job, through to a
plastic lunchbox or similar container.
The cover should fit as close to the
heatsink as possible, so that the fan
draws the air through the heatsink,
rather than from around it.

A hole must be cut in the box for the
air to flow through, and the fan is at-
tached on the outside of this hole with
four 3mm bolts and nuts. Once the fan
cover is attached, your homemade car
fridge is finished and ready for testing.

Testing your fridge

To test the unit, connect it to a large
12 volt battery or a 12 volt five amp
power supply, and check to make sure
that both the fan is running and blowing
air in the right direction (see the dia-
gram), and that the inner heatsink is
getting cold while the outer one is get-
ting warm. If all is well, you can put a
couple of containers filled with water
in the fridge, close the lid and let the
beast run overnight. In the morning you
should have some very cold water, and
a working car fridge that you built (and
can fix) yourself. R
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GETTING TEN FOR THE PRICE OF ONE
making the most of those throw-away batteries

All of us, at one time or another, have
used alkaline, carbon-zinc or some
other type of ‘non-rechargeable’ dry
cell. The following article details de-
velopments in technology that allow
these throw-away cells to be used time
and time again.

Hugh Spencer

F OR many years now, I have
felt very uncomfortable
about buying alkaline or

carbon-zinc batteries. My reasons -
well, firstly you only get a fraction
of the energy that the cell is capable
of yielding, and at the end of its
all-too-brief life, you throw away a
large chunk of perfectly recyclable
material - zinc, carbon rods, man-
ganese dioxide - and even the steel
case. Multiply that by the number of
boom boxes which eat eight D cells
a day!

So, I’ve adapted everything I can to
operate off NiCads, and continue to
contemplate whether one could make a
living recycling flashlight batteries, in
the best traditions of ecopreneuring.

You see, I also believed the little warn-
ing on the side of the battery ‘do not
recharge or dispose of battery in a fire’.
Some people cooked their flat batteries
for a bit on the stove - it did briefly extend
their life, but generally repaid the effort
by corroding the insides of the expensive
maglamp or cassette recorder in a big
way.

Rumours abound

Several years ago, I heard rumours of
a battery recharger that could cope with
alkaline batteries, but of course, details
were in short supply. It seemed such a
good idea - get ten or twenty uses out
of your dry cells before pitching them
into the maw of the tip. Definitely Dr.
Feelgood.

Last year in New Scientist
magazine an article discussed a
patent battle between a British
company and an American one
over the rights to alkaline cell
rechargers. The author of the ar-
ticle kindly sent me a page of the
patent application in question,
which had a detailed circuit and
no theory of operation. Letters to
Batonex (the US company) in
NY State failed to yield any fur-
ther information.

The larger of the two Greencell chargers.In the middle of this year, on a
trip to the US, I encountered an
alkaline cell recharger made by
Rayovac, a US battery manufacturer, at
the premises of the redoubtable Real
Goods in Ukiah California. These were
part of a cell recharger package (more
later) called Renewables, and I brought
one back with me.

On my return, I discovered that a UK
company called Innovations Interna-
tional was marketing a recharger called
The Regenerator by Greencell (and
marketed by Ringrip in Victoria). The
manufacturer also markets a line of al-
kaline batteries called, you guessed it,
Greencell. I bought one of those charg-
ers too (after gagging at the price, but I
reasoned that it was all for the good of
the environment).

The batteries
So, what exactly are alkaline cell re-

chargers? For starters, let’s look at the
chemistry of the alkaline cell - which is
a modification of the older carbon-zinc
cell, which is in turn a modification of the
Leclanche cell of considerable antiquity.
Secondary (storage) cells such as NiCads
and lead acid depend on a completely
reversible chemical reaction.

Carbon-Zinc cells
Carbon-zinc, like mercury and lithium

cells, are called primary cells, in that their
electrical energy comes from a (non)re-
versible chemical reaction. Rechargers
attempt to force this reaction to reverse,
with some success, as you will see.

With a carbon-zinc (dry) cell, the carb-
on is the positive terminal and the zinc
casing is the negative. Inside the cell is a
paste of carbon, manganese dioxide
(which prevents a build-up of hydrogen
gas which would otherwise stop the cell
from working) and ammonium chloride
as the electrolyte. When a connection is
made from negative case to positive rod,
the zinc begins to dissolve in the ammo-
nium chloride, releasing electrons which
constitute the current flow,

Once the zinc is exhausted, the battery
cannot supply any more current (but
can supply plenty of corrosive gloop to
destroy the innards of your trannie).
This process is reversible, (but not effi-
ciently) but if a DC current is applied
to the cell, needles of zinc crystals form
which short the battery out completely.

Alkaline cells have much the same
structure, only the order of the electrodes
is reversed. The zinc is in the middle and
instead of a carbon rod, a tube of manga-
nese dioxide (still used to mop up hydro-
gen) compressed with graphite serves as
the positive electrode, in contact with the
steel case. Another difference is that a
much more powerful chemical is used as
the electrolyte - potassium hydroxide
(hence the name alkaline).

As the cell is made ‘inside-out’, as it
were, the case can’t corrode as easily,
and the cell is considered more or less
leakproof. Also, the alkaline cell has a
very low self-discharge rate compared
with the old carbon-zinc cells, and will
retain its charge for many years.
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How do they work?
Basically, instead of supplying a DC

charging current as for lead-acid and
NiCad (and the new nickel-metal-hy-
dride) cells, the charger supplies a
pulsed current. How the chargers work
depends on the manufacturer -the two
that I have examined (Rayovac and
Greencell) are radically different in
their approaches.

Pulsed current charging
The pulsed current prevents the build-

up of needle-like zinc crystals, and al-
lows the zinc to plate back onto the
original cathode as in conventional
electroplating. Actually, the process is
not perfect, and each successive re-
charge results in less and less capacity,
with a 10-20% loss of capacity for each
discharge-charge cycle. (NiCads and
NMH cells like pulsed charging too, and
their capacity apparently increases with
that treatment).

Charging also produces gas and some
cell types which are inadequately
vented will rupture under high charging
currents. One of the design changes
made to cells to make them more re-
chargeable has been to add gas vents.

Not only is the current pulsed, the
charger has to make decisions about the
state of the battery - whether it is flat,
chargeable (not all flat batteries will
accept a charge) and when the charging
process is finished. These are signalled
by LEDs on the charger.

The Greencell
The Greencell unit comes in two

forms - a AA charger (mini) and a
larger unit (maxi) which accepts up to
four D cells. I bought the maxi, a mere
$88, to my mind an outrageous sum for
such a device. However, it accepts all
cells, and even doubles as a NiCad
charger. The charging currents are se-
lected by the user with slide switches in
the side of the case.

This charger uses a 300kHz offset
sine wave signal to charge the cells (Fig
1a). The sine wave offset is the charg-
ing current - as it passes through zero
(and becomes negative) 300,000 times
a second, it evidently suits the alkaline
cell’s chemistry (as well as that of Ni-
Cads).

Each cell is individually monitored, and
the charging status is shown by bi-colour
LEDs, which change from reddish to
greenish as charging progresses. An un-
chargeable cell is indicated by the LED
glowing red or blinking.

Rayovac
The Rayovac unit, Renewal Power

Station (not available in Australia), is
not intended as a general purpose
charger. It costs $US32 ($A45) and has
twice the capacity (eight D cells) of the
Greencell. They also make a AA
charger. Evidently Rayovac have de-
vised their charger independently of
Batonex (who are claiming world pat-
ent rights, but don’t appear to make any
chargers), and my guess is that, to cir-
cumvent the patent fight, Rayovac have
made their charger specific to their
brand of alkaline cells, Renewals, by
fitting plastic baffles which only allow
Renewal cells to be used in their
charger (these cells have longer posi-
tive poles than conventional cells).
Luckily, these baffles are easily re-
moved by the determined user.

Interestingly enough the Rayovac has
the most understandable charging proc-
ess of the two, and it is the gutsiest
charger (which can lead to problems
with cells which won’t accept charge -
they get hot). On inserting the cell, the
charger supplies a pulsed 800mA at
100 pulses per second (Fig 1b), at an
80% duty cycle.

As the battery charges, the duty cycle
becomes smaller, and the pulse rate
slower, until the voltage detector indi-
cates that the battery is charged and the

Fig 1: The waveforms of the two chargers.

charging LED goes out. All eight D
cells can be charged at once, and like
the Greencell, the cells are monitored
individually. When charged, the
charger continues to pulse the cell at a
2% duty cycle (trickle charge) until it is
removed from the holder.

There would appear to be no particu-
lar reason why this charger couldn’t be
used for NiCads as well, as pulsed
charging is considered the optimum
method for NiCad cells. As to how the
Regenerator controls battery charge, I
have been unable to figure it out. Both
chargers use proprietary integrated cir-
cuits in their controllers,

For the ingenious, both chargers can
be operated directly from a 12V supply,
with the Greencell requiring 9V, and
the Rayovac, a 9V and 3V supply at
about 2A.

Testing

I have restricted myself to using D
cells under standard discharge rates for
the testing procedure. D cells are very
slow to charge in both chargers.
Greencell claim 18 hours, but I found that
for some cells it was much longer,
while the Rayovac took 12-15 hours. The
cells were discharged through a fixed
load resistor of 1.8 ohms (nominally
750mA), and a chart recorder used to
plot the progress of the discharge. The
cells were discharged until their termi-
nal voltage dropped from 1.5V to 0.8V
(very flat). They were then recharged
using either the Greencell or the
Rayovac charger.
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Performance
The first thing that I discovered was that

not all alkaline cells are born equal. I
bought a pair of Korean-made Performer
D-cells, which only performed once and
would not recharge satisfactorily.

The second thing I discovered was
that neither recharger seemed to be able
to finish charging a D cell (after 18 hours
for the Rayovac, and about 28 hours for
the Greencell I gave up and tested the
cells anyway). That was a surprise.

The third surprise was that the
Rayovac seems to pump a bit more into
the cell than the Greencell charger.

What it all means
Figure 2 shows a set of discharge

curves for two Eveready Energiser al-
kaline D cells (A and B) and their per-
formance on recharge. The loss of
about 20% capacity following one dis-
charge-recharge cycle is quite evident.
Curve C is from a cell recharged by the
Rayovac, and curve D is from a cell
recharged by the Greencell. The differ-
ence between the units is obvious here,
and remember neither unit completed
the charge cycle within 24 hours.

Greencell provided me with test re-
ports on their charger, which indicated
that on average each charging left the
alkaline cell with about 80% of the
previous capacity (discharged to 1.1V),
which tallies with my observations.
This gave about four discharge cycles
before the alkaline cell had less than
50% of its capacity. One evaluation in-
dicated a 10% loss of capacity per
charge cycle (Duracell MN1500), but the
discharges were very shallow (1.3V).
Carbon-zinc cells did much worse, and
one can expect to get at most three
satisfactory recharge cycles.

Other battery types
While I was in the US, I picked

up the latest copy of Home Power
(the US equivalent of Soft Tech-
nology). In it (June/July 1994)
was an article by Therese Peffer
on rechargeable batteries which
made interesting reading. I repro-
duce a graph from this article
(Fig. 3), which compares the dis-
charge performance of four dif- Figure 3. Discharge curves for various battery
ferent cell types; alkaline. NiCad. types.
nickel-metal-hydride (NMH) and
Rayovac’s Renewals (all AA’s).

From this it is evident that the smart
money is on NMH’s, if the lower initial
voltage is not a problem. She discusses
the problems of battery operated appli-
ances that have widely differing volt-
age requirements, especially current
draw and cut-off voltage (the voltage
below which the device won’t work).
NiCads have terrible self-discharge
problems, and are only useful for de-
vices that are used frequently, but their
lower terminal voltage can cause prob-
lems with some equipment.

NMH cells have similar problems, but
they are more tolerant of irregular
charging. However, as you can see, al-
kaline cells’ terminal voltages drop
rather fast in use too, and an appliance
with a high cut-off voltage will be very
wasteful of batteries. Now, there’s a
problem fairly crying out for a solution!

So what do the battery manufacturer’s
think of all this? So far, I haven’t been
able to find out. In practical terms, the
number of people using rechargers is but
a drop in the ocean of battery sales, even
for the foreseeable future (not the least
because they are so expensive, at least in
Australia). Incorporation of a battery
charger in devices like portable ra-

dios\cassette players would have
an impact - recharging automat-
ically while plugged in to the
mains.

To sum up
Both chargers do work, and for

those technically inclined with
friends in the US, you might get
them to send you a Rayovac unit,
and remove the little plastic baf-

Figure 2. Discharge curves for Eveready Energiser fles. You will need a 240v-110v
D cells

stepdown transformer to run it though.
The Greencell is, frankly, overpriced

(effectively four times the Rayovac
price) and on our admittedly small
sample of cells, does not appear to
charge the cells as effectively. How-
ever, Greencell is rumoured to be put-
ting out an eight cell version soon.

Using nickel metal-hydride technol-
ogy would seem the way to go. Even
better, little dc-dc converters which
supply a standard output voltage at
about 95% conversion efficiency, until
the batteries are flat, in conjunction
with a recharger, would substantially
reduce the wastage of resources. Given
modern semiconductor technology,
that shouldn’t be a tall order.

If you must use dry-cells, don’t use
anything but alkalines (and reputable
brands at that)! The cheaper(?) zinc-
carbon cells are a waste of money and
resources. Buy a recharger and a felt-tip
pen tied securely to it (so you can keep
track of the charge cycles of the cells).
Don't mix new and recharged cells in
any piece of equipment - ever! The
differing capacities of the cells could
result in differential flattening and re-
versal of polarities of some of the cells
(with rupture, leakage and general ru-
ination resulting). You must not do that
to any cells - lead-acid or alkaline. R
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The Permaculture Book
of Ferment

& Human Nutrition

Bill Mollison
Tagari Publications 1993, $45

As Bill Mollison states in the intro-
duction to this, his fifth major book, all
the recipes within its covers have been
used for centuries.

The book covers preservation, fer-
mentation and storage of many foods,
environmental health, food nutrition,
beverages, sauces - in fact, if it is food
related, it’s probably in here.

Part of the book’s appeal is its layout,
with margin notes and sub-headings
making for ease of reference, numerous
sketches throughout, room for notes at
the end of each chapter and 12 pages of
colour snaps in the centre. There is even
a food chronology in the rear of this
book, working forward from 40,000
years ago.

The author was moved to write this
book because he perceived the loss of
traditional recipes and procedures to
the fast food society. He has put to-
gether this informative volume to en-
sure this knowledge is preserved (so to
speak).

Some of the more unusual recipes in-
clude Arctic ice cream (using fat from
a moose or reindeer), the preservation
of fresh eggs, and uses for various in-
sects (remember, these ideas come
from all over the world).

The dairy products section was a real
eye opener for me - I had no idea so
much could be made!

In the beverage section we learn about
brewing and malting, hop drying, mak-
ing honey mead and making beverages
using rice, maize, other grains, fruit
(some good ones here - banana beer,
beet drink and cider). Did you know
there are flower wines?

A species list and an index finish this
publication off nicely, For a source of
information on storing and preserving,
fermenting and cooking, nutrition,
composts and food hygiene, I don’t
think you would find anything more
comprehensive.

-Leigh Firman

Ecofeminism

Maria Mies & Vandana Shiva
Spinifex 1993, $29.95

When I agreed to review this book I
was both intrigued by, and wary of, its
contents. As I ploughed through the
introduction, my heart slowly sank:
dry, convoluted and extremely serious.
Mies and Shiva sounded as if they were
writing a thesis, not trying to say any-
thing new. It all seemed a bit nebulous.
What is this ‘Ecofeminism’?

I resigned myself to another ‘good
reference book but not bedside table
material’ review and skipped randomly
ahead to a chapter where an Indian
woman was standing in front of bull-
dozers. And declaring that if they went
forward to mine her village’s resources,
it would be over her dead body. Aha -
so that's Ecofeminism!

Some backtracking later, I realised
that the authors have pulled together
strands of information and twined them
so that the reader is able to look at both
the feminist and environmental aspects
of the fact. Eventually you can pull off
this double vision yourself - and it
packs a powerful punch. We know that
women do most of the world’s work
and own very little of the world’s
wealth. They are (usually) the people
who care for and run families.
‘Ecofeminism’ then puts the pieces to-
gether: This puts women in the position
of wanting a healthy present and good

future for their family; but as they have
little or no control over resources and
their allocation or exploitation, they are
also the first to fall into poverty; and
usually the victims, or carers for vic-
tims, of non-sustainable practices.

The book is divided into six parts
covering subsistence versus develop-
ment; the search for roots; ecofeminism
vs. biotechnology; freedom for trade or
freedom for survival; a further chapter
on subsistence; and a conclusion full of
examples of successful subsistence living.

The authors are able to provide a
wide-ranging perspective -Maria Mies
is based in affluent West Germany;
Vandana Shiva is from India.

They examine the current ecological
fix-its - sustainable development and
‘catching up’ technology such as
biotechnology. They argue that trying
to use the existing system to fix the
problems it has created merely rein-
forces the idea of consumerism and the
environment as an investment opportu-
nity. If you don’t think that’s all bad,
they put forward the ultimate in con-
sumerism: the idea of each person own-
ing a body that is divisible into saleable
parts (including reproductive technol-
ogy and surrogacy). It’s a logical con-
clusion but a shocking one.

Instead they advocate subsistence -
each person taking care of themselves,
and of their bit of the earth. It has all
been said before, but this puts it in a
new framework and offers solutions as
well as a list of social and environ-
mental woes. The book takes a while to
gather pace, but once it does you be-
come engrossed. This is a good solid
read, intelligently written and ulti-
mately quite compelling.

‘Ecofeminism’ allows the reader to
shake loose some taken-for-granted be-
liefs. Shiva maintains that population
control in the third world would not
achieve as much as ten per cent of the
most affluent societies consuming less.
Another one I enjoyed was that if men
took up a subsistence lifestyle they’d be
too busy and concerned with their lives
and families to go to war. That one I can
definitely live with.

-Alexandra Oke
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BOOK REVIEWS

The Super Science
Book of Energy

Jerry Wellington
Wayland (UK), 1994

distributed by Lothian, $26.95

Presented in a basic style of writing
appropriate for young readers, this book
explores the story of energy on earth.
Snippets of the past and present are
threaded together to create a comprehen-
sive picture of energy creation and use.

The first chapters look at human con-
sumption of energy, the human body
and its energy requirements in carrying
out its daily tasks, and the food sources
that provide this energy. Readers could
be forgiven for thinking that they had
misread the title and picked up book on
the human body, but the next chapters
make the connection between the science
of the human body and energy science.

In the fourth chapter, solar energy is
explored as the source of all forms of
energy on earth and provides a good
introduction to other forms of energy
covered in the book. A historical per-
spective is provided by looking at uses
of energy from natural sources by early
civilisations and the formation of fossil
fuels millions of years ago. The current
energy requirements of the human
population are presented by comparing
the energy needs of the different conti-
nents and the dependence on fossil fu-
els to meet these needs.

Alternative approaches to harness en-
ergy are well presented, providing in-
formation about the uses of solar, wind and
water energy and making connections with
energy sources used before the widespread
use of fossil fuels. The need to conserve
energy is well emphasised, looking at a

range of conservation strategies includ-
ing recycling. Practical ideas for con-
serving energy around the home and
school are well illustrated and readers
are encouraged to explore their own
energy consumption and develop ways
of reducing energy use by using the
conservation strategies.

The occasional activity idea is thrown in,
and these are great but far too few. Further
activities arc encouraged through the in-
clusion of the odd question, but often these
occur in the middle of prose and do not
provide a stimulus for further enquiry.

The content of the book is compre-
hensive and it provides a good starting
point to exploring energy. As a super
science book of energy, there is scope
for the next edition to include more
activity ideas and questions to motivate
further investigation.

- John Molenaar

Car-free

Editors & publishers: Ashley
Campbell & Sandor Horvath

31 Addison Rd, Black Forest, SA 5035
$5 ($3.50 low income earners) inc. p&p

The car is an integral part of our lives.
But does it really need to be this way?
Most people will say, ‘You just can’t
get by without a car’ or, ‘But how
would I do the shopping?‘. Well, there
are many people who do get by without
the convenience (and expense) of run-
ning a private vehicle, and the experi-
ences of seventeen of them can be
found in this publication.

After reading this book it was clear to
me that the people involved in its pro-
duction view cars largely as an unnec-
essary waste of valuable resources, and
value their personal efforts to rid them-
selves of these time-, money-, effort-
and fossil-fuel-consuming beasts.

Obviously, some of the contributors
feel very strongly about the issues
raised in the book. I must admit, the
more I read of their experiences, opin-
ions and feelings, the more I felt that I
had no reason to disagree with most of
them. It certainly makes you think
about our dependence on the car, and
how it can rule our lives to a great
degree if we let it.

- Lance Turner

Mud and Man:
a history of earth building in

Australia

Ted Howard
Earthbuild publications, $43 inc. p&p

29 Batman Rd, Eltham 3095

This well-researched book is a case de-
scription of earth building in Australia
and New Zealand. The author describes
various construction methods such as
pisé, mudbrick and cob amongst others,
with definitions being distilled in a useful
glossary. The main body of the book
consists of chapters on each of the states
of Australia and New Zealand.

The historical aspects are emphasised
by descriptions of the conditions which
militated towards earth building (or
otherwise!) through time from the ear-
liest records to the present.

Almost all the houses described have
photos or historical sketches. Each
chapter is extensively referenced and
there is a bibliography. There is also a
section with maps showing the distri-
bution of earth buildings across Austra-
lian and New Zealand. The book is a
mine of information for anyone with an
interest in a particular earth building
style, period or area. With all this infor-
mation, however, it is a shame there is
not an index.

In describing every earth dwelling
that was ever erected in Australia and
New Zealand, there is a certain amount
of repetition in Mud and Man. How-
ever the history, anecdotes and the in-
genuity of the earth builders them-
selves make it a fascinating book.

- Robert Upitis
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Australian Electric Grand
Prix - NSW
l Date and venue to be set

An Australian Grand Prix will be held in
the middle of next year for electric racing
cars. The organisers believe that there will
be considerable benefits for those involved
in the Australian Electric Grand Prix. Join
the race against pollution.
For more information write to:
PO Box 196, Round Corner NSW 2158

phone and fax: +61(02)680-3851

DesignTech focuses on
waste management
l December 20 to February 28
The Powerhouse Museum - NSW

Waste management, recycling and
other environmental concerns are
important elements in this year’s
DesignTech Exhibition.

Among this year’s entries are a solar
powered compost tumbler, a solar pow-
ered roof ventilation system, and sev-
eral pieces of furniture made from re-
cycled timbers.
For more information contact Robert
Curtis ph:(02)925 8313 or 018 271 190

Down to Earth CONFEST
l December 29 to January 2
Moama - NSW

Confest is a gathering of people want-
ing to share skills, ideas, talents, con-
cerns and philosophies in a caring, fun-
loving and tolerant atmosphere.

You will need to BYO hat, tent,
plate and cup, etc. Children under six-
teen years are to be accompanied by an
adult and will be admitted free.

Organisers Down to Earth discourage
the abuse of drugs, alcohol and other
mind-altering substances. No dispos-
ables, no pets!
For details write to:
Down to Earth Co-Op
PO Box 222, Fitzroy VIC 3065
or ph:(03)416 2803

Green Olympics
l February 22 to 24
ANA Hotel - Sydney

The Forum on Environmentally Sus-
tainable Development is supported by the
NSW Government and the Sydney
Olympic Games Organising Committee.

Speakers will include representatives
of the International Olympic Commit-
tee, the Sydney Olympic Games Or-
ganising Committee, University ex-
perts and key groups in related fields.
For further information contact Karla
Bell ph:(02)247 6999/(02)247 6000
or Bryan De Caires
AIC Conferences Pty Ltd
ph:(02)210 5700

Energy from Nature Home
Nimbin - NSW

The Energy from Nature Home is a
working display of a stand-alone power
supply based on solar and wind energy
with a steam-engine as a backup. Also on
display are a micro-hydro (Pelton
wheel), a working solar hot water sys-
tem and an efficient wood stove. The
building is of passive solar design and a
greywater and cornposting toilet/waste
disposal system is incorporated.
For more information contact Alfredo
Bonanno
ph:(066)89 1430 fax:(066)89 1109

Australian Permaculture
Convergence
l February 21 to 26
University of Adelaide
- Roseworthy Campus

The Australian Permaculture Conver-
gence will feature workshops, slide and
video shows, debates and fun and
games. The Symposium which follows
has various speakers including Robert
Gilman, Bill Mollison, Robyn Frances
and Tim Reeves.

Afterwards the Wornadelaide Festi-
val will feature music, song, dance and
food from all over the world plus a
Permaculture exhibition.
For further information
ph:(08)331 3853 on Sundays 7pm to
10pm (Eastern Standard Time).

National Conference Local
Environmental Action
l May 10 to 12
Radisson Hotel - Melbourne

Localinks is a national forum which
will bring together people from local
government, communities and work-
places to focus on environmental acti-
ion at the local level.

All interested parties are invited to
offer a workshop, short talk, poster,
display, pre- or post-conference train-
ing sessions or tours.
For further information contact
Context Pty Ltd
ph:(03)380 6933 fax:(03)380 4066

Renewable energy courses
Fremantle Permaculture and
Technology Centre -WA

The Fremantle Permaculture Centre
is holding one-day introductory
courses on alternative energy systems
for the home. The course includes: es-
timating your daily energy needs,
power system sizing and design, solar
panels, batteries, control systems, in-
verters, windgenerators, energy effi-
cient lighting and much more.
For further information contact
Christopher Darker ph:018 934 607.
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LETTERS
A word on batteries

May I congratulate you on an excel-
lent article in ST#46 on batteries. You
have taken much of the mystique out of
batteries and presented the key issues in
a very understandable manner.

One small point if I may - Century
Yuasa is the only manufacturer of tubu-
lar plate cells in Australia, and the tu-
bular design does significantly reduce
the amount of material shed from the
plates during cycling.

I would also like to reinforce your
caution about accepting cycle life fig-
ures at face value. Some manufacturers
are very conservative with their claims
while others tend not to be. Once again,
congratulations on a job well done.

Paul Dignam,
Century Yuasa Batteries Pty Ltd,

Walcol QLD

Bicycles made easier
I enjoy Soft Technology and await

each issue. A short note, a laugh against
myself and linear thinking.

Bicycles - these most efficient of
man made machines. Usually pictured
as cheap, speedy and easy work. Our
local hills for the last few months have
been getting steeper. Ideas ranged
from electric motor assistance, which
in Queensland must be registered, to
capitulating and walking. Then the ob-
vious (ha) which is seldom communi-
cated to the infirmed or elderly.
1) Forget time and speed, enjoy the
view and thoughts.
2) Lengthen the pedal cranks to 7 ½”
3) Use a 38 tooth chain wheel instead
of the usual 48 tooth.
4) A three speed hub is quick and easy
to change gear.

Then you will enjoy your renewed
friendship with the bicycle.

John & Aphrah Taylor,
Crow’s Nest QLD

DOD and the Combi
Reading your editorial in issue 47

prompts me to write. I too have solar
panels on my combi, only it’s been a
trial and error thing.

I now have two Powerbloc batteries
for power, and an Exide 80ah for start-
ing. I had never seen solar panels on a
vehicle before, but the idea came to me
when I saw an advert that someone had
second-hand panels to sell. I thought
what a good idea, as before this I had
two Century batteries with an isolator
between them, But in ignorance I used
to let my power battery run too low,
thus it stuffed up too soon.

Relying on the vehicle alternator meant
I had to use the vehicle each day. I now
have three 36 watt panels, three batteries -
230ah storage, 80ah starting, a battery iso-
lator, and an eight amp Solarex regulator.
I tried a car regulator, but to no avail. My
panels are in a frame hinged on one side so
I can prop them up. I’ll send you a photo,
but I’m currently working at Lake Everard
Station in SA, and won’t be going home to
get a camera until June '95.

Denis Brown, McLaren Vale SA

Suldi valve

In your issue #49, I was very inter-
ested to see on page 11, an article on a
‘Greywater recycling diversion valve’
made by Suldi.

Since we could use one, and lived
only an hour and a half from the mail
order distributor, we decided to go over
to Crystal Waters and pick one up
while having a nice outing. The results
have been most interesting.

The article states ‘rrp $55, but a spe-
cial price of $40 including postage is
offered for Soft Technology readers’.
When we arrived at the location, the
owners were not present (they do not
live there, the business is strictly mail
order as stated in the article, and the
owners are on site only on an intermit-
tent basis) and so we couldn’t get a
diversion valve. Anyhow, we decided
to wander off and enjoy the rest of our
day, part of which resulted in us being
in Nambour. You can imagine our sur-
prise when (by sheer accident) we
walked into a plumber’s shop in that
town and found the Suldi valves being
sold as a normal feature of plumbing for
$40: they were displayed on the wall as
a conservation feature. We bought one.

A cursory look shows that any handy-
man can fit it easily.

I’m not against free enterprise, and I
know the article says ‘postage in-
cluded’ so that remote people might be
better served by the Crystal Waters
service, however, I think your maga-
zine might publicise the fact that appar-
ently the valve is available at, or could
be obtained by, any good plumbing
supplier, and probably for only $40.
The makers and distributors are Hardie
Iplex Pipeline Systems, a division of
James Hardie Plumbing & Pipelines
Pty Ltd.

I might add, I thoroughly enjoy the
magazine and will continue to purchase it.

A M Young, Blackbutt QLD

After reading Mr. Young’s comments,
we thought we should investigate this
matter, and find out the details regard-
ing this product. We contacted the
manufacturer of these valves, Hardi
Iplex, direct.

The result was interesting. The rec-
ommended retail price for the valve
alone (not including the installation
kit) is around $56.

Crystal Waters is by no means trying
to overcharge for the valves and the
price of $55 delivered to your door is
quite fair.

If you can get a Suldi valve for only
$40 then you havefound a bargain, and
by all means buy it.

Ed.

Zap those mozzies
The solar mossie guards are on every

night and so far no mozzies, but with
the wet season just starting (and there-
fore more water for mozzies to breed
in) they’re going to have their work cut
out for them.

John Icely, Madang PNG
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lnverter safety
I am deeply concerned about a com-

ment made in Alan Hutchinson’s arti-
cle on inverters in ST #49.

My concerns are regarding comments
made about the safety of 240V wiring
and earthing of inverters. You make the
point that if an inverter output is left
ungrounded or floating, then a single
short to earth will not be dangerous.

Further to this, you suggest that add-
ing $400 to the price of a system is too
expensive to save someone’s life. Al-
though it is up to the individual to value
his or her life accordingly, I think that
the following point should be made.

It is true that a single fault to earth
from a floating system will not cause
any danger. However, it is equally true
that once a fault exists, a serious danger
exists until that fault is removed.

If a second fault to ground occurs, a
lethal fault current will flow through
the first fault, which acts as a ground,
and then through the unsuspecting user.
This could happen anytime, but espe-
cially when maintaining a system that
the user ‘knows’ is ungrounded. This
has been a common occurrence on large
battery banks, where two maintenance
men are touching different battery ter-
minals at the one time, closing a loop
through earth and giving each other a
shocking experience.

If a decision is made to keep the in-
verter output floating, then the installa-
tion of an earth fault detector, which
will give warning when the first earth
fault is made, is an absolute must. An-
other interesting point to ponder is that
a common 12 volt battery can also
cause electrocution.

Lead acid batteries have a short circuit
current of thousands of amps, due to their
very low internal resistance. I have heard
of one case where a mechanic acciden-
tally rested a spanner across the battery
terminals when working on a car. He not
only badly burnt his hand on the red hot
spanner which he tried to pick up without
looking, but the spanner also melted
through the battery case until it was fi-
nally cooled by the electrolyte. The
things we learn.

Although I don’t want to get into the
accreditation debate, I agree with Martin
Strandgard that a mandatory inspection
should suffice, rather than needing ac-
credited installers. This should be the best
of both worlds, with safety issues covered
without great expense to the user.

Thank you for providing such a qual-
ity magazine, with such a varied collec-
tion of information. I only wish that you
had more than four issues per year.

Andrew Durran,
Electrical Engineer

I made the comments because I am
deeply concerned about the safety of
the user too. His charge that I am put-
ting $400 price on the users head is a
gross misrepresentation of what I said
(look at the actual article in ST49). It is
an emotive attack designed to snare the
moral high ground. If I were to respond
in kind, I could say ‘How can you justify
ripping $400 more of someone to make
a safe floating system into an earthed
one which is more likely to kill them?’
Emotive responses are manipulation
not discussion, A reasoned cost benefit
analysis is a better way to proceed.

I suggested that people ask their in-
staller why ‘earthing was a good idea’
because I wanted to get the installers to
think about the question. I got some
feedback from this quarter suggesting
that they weren’t exactly happy with
being asked this question because they
didn't know how to answer it. This was
my point. If this style of earthing is to
become mandatory, then it should be
the job of those pushing this approach
to show why it is sufficiently superior to
the other alternatives to be the only
option officially available. I suggest
that this has not been done so far. I also
suggest that in most cases a floating
system will be safer than one which is
earthed. This sounds like heresy to

electricians brought up in an earth
linked 240 volt grid system.

Why is a floating system safer? It is a
case of ‘What’s more likely?’

A single exposed active in an earthed
system is a real hazard to someone
who touches it when earthed. If the
system is not earthed then this single
fault scenario is not dangerous. The
only way that an unearthed system can
become dangerous is the two fault sce-
nario, ie if there is anotherfault which
connects the opposite wire to earth.

My argument is this. It is much more
likely that a single fault will occur, than
for two faults to occur simultaneously.
A single fault in an earthed system is
dangerous. A single fault in an un-
earthed system is not dangerous.

Conclusion: it is safer to leave the
system floating than to earth it, ie the
probability of an unsafe situation is
lower. In a floating system a singlefault
is only potentially dangerous whereas
in an earthed system it is actually dan-
gerous.

Andrew's point about installing some
form of earth leakage protectors is a
good one. A floating system with this
protection should be the best solution.

Twelve volts is not enough to electro-
cute you in the usual sense, but his story
is good illustration of what I think is the
major danger in low voltage systems:
the problem of overheating leading to
fires or dangerous meltdowns. I have
seen many melted plastic terminal
blocks come into the workshop here.
This occurs because somebody forgets
to tighten the screw, causing a high
resistance joint and consequent heat-
ing and then melting of the terminal
block. If the two battery wires then
touch together, you want to hope that
the wires melt, or a fuse blows before it
sets your house on fire. Loose joints
and inadequate wire sizing are, I think,
a more appropriate cause for concern
than system earthing. Properly edu-
cated installers or some form of inspec-
tion may be a good idea in this case.

I think there is a danger of people
taking safety practices which were ap-
propriate on a earth-referenced grid-
connected system and applying it blind
to alternative power systems which are
not grid connected and have no need to
be earthed
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In the research laboratories of Gen-
eral Electric in the US, they had a policy
of cutting the earth leads out of all
electrical equipment that went into the
lab. They held that this was much safer
than running an earth-based system.

Am I right, or is this dangerous ad-
vice?

I invite contributions from those in the
field particularly those pushing the
proposed standards. Can you put up a
good technical case for the other view?

Alan Hutchinson, Plasmatronics

Soft Tech index
I enjoy reading Soft Technology

every quarter with the many and varied,
but always informative articles. How-
ever I have a problem when a need
arises many months (even years) later
to look up some information.

Short of looking through the Contents
page of each issue (in my case going back
to 1982) and checking out the likely titles,
there seems no way to do this.

Is it possible for a complete index of
articles to be published, either under ap-
propriate headings or in alphabetical or-
der, and for an update to be published in
one issue a year from now on? I think this
would round off an excellent publication.

Andrew Morton, Yarralumla, ACT

There is an index for issues #40 to #50
in this issue. We won't promise when
you’ll see the index for the rest but
we're working on it!

Ed.

Electricity better than
gas?

I believe that Cutting your energy bills
(ST #49) was very good until the last
sentence. Replacing electrical appliances
with gas appliances will not reduce your
overall energy account. Generally gas
prices are comparable to electric prices,
particularly when off peak prices apply.

There has been available for some
time the means to have off-peak heating
for your hot water during the day,
which we call New Dimension Electric.
To be eligible for off peak heating dur-
ing the day, the unit needs to be sized
correctly. If you have two potential
bedrooms then the correct size tank is a

250 litre, three potential bedrooms a
315 litre unit, and for four bedrooms or
more a 400 litre unit is required.

In it’s August 1993 edition, Choice
compared all types of water heating,
including natural gas. They stated,
‘However, generally speaking where
off peak electricity is available it’s the
most economical option taking into ac-
count purchase price of the heater, run-
ning costs and interest foregone on the
purchase price...' In Victoria, all cus-
tomers have the availability of off-peak
electricity if they so desire.

There are several alternatives to gas heat-
ing which are more efficient and cleaner
to operate. Off-peak floor heating has the
advantage over gas heating as there is no
movement of air, and is a gentle radiant
heat 24 hours a day. The operating costs
for floor heat are comparable for the area
that is heated when compared with most
other heating methods.

If you choose an Electric Heat Pump for
heating, again you would find that the
operating costs compared favourably to
other methods. The advantage of the heat
pump is that the efficiency is greater than
200%, for every kilowatt of energy used
they produce two to three kilowatts of
heating/cooling. All other types of heat-
ing are less than 100% efficient.

The use of Halogen cook tops and fan
forced ovens have proven to be more
efficient to operate, clean and less
costly to operate than any other type of
cooking appliances. Recently we dem-
onstrated a halogen cook top at a home
show, and the demonstrator who is a
teacher at the local TAFE College,
commented on the versatility, control-
lability, and efficiency of the appli-
ance. He uses a gas commercial cook
top at the TAFE college, and he be-
lieves that the Halogen cook top is as
equal to if not better to operate.

Having demonstrated to you the
benefits of electric technology over
gas, I believe where you state, ‘if gas
is available then this should be used
heating, cooking and hot water boost-
ing’ is a misleading statement and
hopefully this will be corrected in
your next issue.

Rohan G Merrett,
Marketing Manager,

Eastern Energy Limited,
Wodonga VIC

Thank you for your comments Ro-
han. I should have added that envi-
ronmentally, (CO2, SO2 & NOx pro-
duction) gas is much cheaper than
electricity over the whole fuel cycle,
with the possible exception of the heat
pump for hot water and domestic
heating.

But alas, the initial cost of the heat
pump technology put the gas appli-
ances out in front.

With regards to the halogen cook
tops, I have only been able to find
domestic models with one halogen
ring, with the other three being of
more conventional design. The cost of
these appliances was also much
higher than that of a conventional
unit.

Finally, we must be very careful in
our economic analysis, as tariffs vary
so much across the country.

Ross Horman

While it may be true that off-peak
electricity can be cheaper than gas, Mr.
Merrit fails to mention the energy con-
version ratio in the production of mains
power in the first place. By the time the
power gets to the wall socket in your
house, 70% or more of the energy in-
itially contained in the coal that was
used to generate it has been lost along
the way.

So, even though the electricity may be
cheaper money-wise, the volume of
greenhouse gases and other pollutants,
including sulphur compounds (which
cause acid rain), are up to three times
greater or more than for the direct
burning of natural gas. Even if heat
pump technology were used the efi-
ciency would need to be around 250%
or more just to keep the CO2 levels
down to what gas would produce for
the same heating effect.

Ed.
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QUESTIONS & ANSWERS
A big solar system

I am currently working at Ayers Rock
Resort in central Australia. We have
such clear weather year round that it
should be a perfect location to install a
solar power or alternative energy sys-
tem (sun or wind).

I would like to know how much it
would cost to set up an alternative energy
system to cater for the resort - approxi-
mately 750 employees, five hotels and
other utilities of a small town. Is it possi-
ble to do such a large system. If not, why?
How long will it be before such a system
is cost effective to install?

If you require additional information
about Ayers Rock Resort, I would be
happy to source it for you.

Eric Bittner, Yulara NT

The simple answer is heaps.
At the moment this style of applica-

tion is beyond the economic reach of
renewable power systems, partially be-
cause of the cost of renewable energy
equipment but mostly because of the
way we live.

Generally resorts (and typically our
own homes) are not designed to run
with energy efficiency in mind, which
inflates the cost of the renewable sys-
tem.

BP SOLAR, manufacturer of solar
ceils, modules and systems for eight
years in Australia, have added their
skills and experience to ours to help
answer your questions about solar
power systems,
Andrew Blair is here to answer your
general technical questions.
We do our best to answer all questions
sent in, but space is limited, so try to
keep your questions short.
Please keep in mind that every situation
is different, so the answers given here
may not necessarily be perfect for you.
If you are in any doubt, we advise that
you seek the services of a qualified
person who can come to you.
Send your questions to:
Soft Technology
247 Flinders Lane, Melbourne VIC 3000

Being a tourist resort, I assume that
the place is chock-a-block with air con-
ditioners, mini-size bar fridges and an
overdose of lighting and other power-
hungry appliances. This is not a good
start for a renewable energy system.

Having said that, there is a demon-
stration solar thermal power station
being set up for’ Tennant Creek in
the Northern Territory, using the
Australian National University con-
centrating dish technology. I be-
lieve the cost of the system was
some $16 million, but I do not know
how much power it will be capable
of supplying, so I cannot comment
on the economic feasability of the
site.

Before investing in a renewable
power system, there is an enormous
value in carrying out an energy audit,
followed by a review of how energy
consumption can be reduced. This
should really go hand in hand with the
design of any renewable power system.
Richard Collins, BP Solar

Wind specifications
Currently most wind turbine manu-

facturers specify their turbines as peak
output. What relationship has this to
actual output most people would ask?

If a wind turbine has an alternator size
of, say, 1000 watts and cost $6,500
installed, and another turbine has an
alternator size of 700 watts and costs
$9,000 installed - which would you
buy and why?

You probably said the 1,000 watt tur-
bine because it is cheaper per watt, but
is it? Did you take into consideration
the swept area of the turbines blades
versus the alternator size, the wind
speed the machine was designed for,
the height of the tower, the wind regime
in the area of installation, the output
curves, the local terrain and cut in
speeds?

This list goes on and on! Who knows
how to work this out, or more to the
point who has the time to? It is time for
the wind industry to make it easier for
people. Manufacturers know what their

machines will produce on a daily basis
in certain wind regimes. What’s the
point of specifying turbines with over-
sized alternators in a gale situation?
This is nowhere near reality. Come on
guys, give us kWh/day.

David Travers, Subiaco WA

There is almost no relationship be-
tween the peak output of a windgenera-
tor and the actual output any particular
person could expect. The environment
in which the windgenerator is placed is
all important. If a person lived in inland
Australia where months can go by with
no wind at all, the output is going to be
very different to a person living on the
coast where the wind blows on most
days.

The continuous speed of the wind
hour after hour is most important, not
just the maximum speed of the gusts.
You obviously recognise this and ap-
preciate that tower height, cut in speed,
and the proximity of trees and hills are
also significant factors.

Most manufacturers do provide infor-
mation indicating what power is pro-
duced at different wind speeds. With
this information it is up to you, the
purchaser, to gather all of the required
information to calculate the windgen-
erator’s performance at your site, and
accept responsibility for getting it right.
This is a tall order I know, but the ATA
has assistance, described below, to tell
you how to do it. The manufacturers
cannot do it for you. It is therefore
unreasonable to expect them to do any
more than they do.

If this is all too hard, which is what
your letter suggests, then go to an ethi-
cal dealer who knows the area in which
you live and the windgenerator in
which you are interested. If he is good
he will be able to tell you what you want
to know. Beware however, most deal-
ers are keen to make a sale, so be sure
that you know what you want. You
could also talk to a windgenerator
owner in your district, if there is one, in
an attempt to gain more information.
Andrew Blair

BP SOLAR This page is sponsored by BP SOLAR: your power solutions company



QUESTIONS & ANSWERS

Three phase on single
phase - an answer!

I would like to make a comment on a
letter in ST#49, titled ‘Three phase mo-
tor on single phase’.

A normal squirrel cage three phase
motor can be used on single phase with
little modification. All you need is a
capacitor across the terminals. To run it
on 240 volts AC you will need around
60uF per kVA. The torque will drop to
10-15% when the motor starts, and will
reach 80% at full speed compared to
three phase usage. To get a higher start-
ing torque, you can connect another
capacitor of twice the value in parallel
to the first one until the motor reaches
its final speed. (For a 1.5kVA motor
you would use 90uF for running and
180uF for starting).
Note: This information is out of my

books I have used during my tertiary
studies. I don’t take any liability for
damages resulting from the use of this
information.

George Stahl, Bethanga VIC

Photographic memory
I have four Nicad video camera bat-

teries which have had the sentence of
death pronounced on them by our local
camera shop. I’ve had one large
1600mAh ($65) camera battery for less
than one year and three smaller
1000mAh for about three years. I have
a discharger/charger which puts them
through the full cycle and seems to
indicate that they are OK. They then
fizzle out after a very short time. The
inflated price for these products, which
I use semi-professionally, makes me
reluctant to simply discard them, even
if I didn’t think this was environmen-
tally wrong. Can they be rescuscitated
by putting new NiCad cells in them,
and if so, are you aware of any suppliers
for this type of product? The camera is
a Canon E800 Hi-8 and uses a six volt
power supply.

The strange thing is that I have had
some (relatively) cheap penlight Ni-
Cads for three or four years, and they
seem like they will go on forever.

Russell Francis, Norfolk Island

There are a number of problems asso-
ciated with NiCad cells, the most com-
mon of which would be memory effect.
This problem occurs when a cell or
pack of cells is continually only par-
tially discharged. If, for example, you
only discharge a pack to 50% of its
rated capacity, after a while the pack
will only discharge to 50% before it
acts as if it were flat.

The simplest way to get rid of this
memory effect is to discharge the cells
through a load, say a torch globe, until
they are completely flat, and there is

virtually no voltage
at all across the load.
Then you charge
them in the usual
way, until they are
fully charged. This
cycle is then repeated
a few more times,
and with a bit of luck,
the memory effect
will be gone.

Each cell should be
treated individually,

This is how you wire both types of three-phase motors for not for a pack as a
single phase use. whole, or reversal of

cell polarity can oc-

cur in one or more of the cells due to
differences in cell capacities in the
same pack.

As you state that you have a dis-
charger/charger, but are still having
trouble, then I would suspect that
either you were unlucky, and got a bad
pack or two, or maybe your unit is
either not discharging the packs to
empty, or not recharging the packs
fully.

Another thing that is a big ‘no-no’ as far
as small NiCads are concerned, is the
continuous ‘stand-by’ trickle charging
method, that is continuously feeding cur-
rent into the batteries until they are
needed, My experience has been that this
will result in the early demise of many
cells.

If you find that the cells are indeed no
good, replacement cells can be bought
from most electronic components stores.
Lance Turner

Electric mower gets hot
I have an electric mower for cutting

the grass around our house. I like the
idea of using electricity as an energy
source as it does not produce pollution
as noise or fumes around our neigh-
bourhood.

When I first bought the mower it op-
erated well but now it seems to stop
after a while and needs to be allowed to
cool down before it will go again. What
should I do, see if I can get another
mower and use one until it gets too hot
and then use the other while it cools
down?

PY, Wodonga VIC

It may be that there is something wrong
with the mower. My first move would be
to sharpen the blades on a grindstone and
ensure the motor ventilation spaces are
kept clear of grass and dust. Sharp blades
make an enormous difference to any
mower. I keep a spare sharp set of blades.
I put them on when the others are blunt
and then sharpen the blunt ones ready for
the next time they are needed. A bit of
grease on the nuts and bolts makes re-
moving them an easy task. If this treat-
ment does not stop the overheating you
would do well to take the mower to an
electric motor specialist.
Andrew Blair
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BEHIND THE SCENES
We would like to thank the

many volunteers who have do-
nated their time and experi-
ence to help put the project
together.
The Solar Shuttle is available for
hire by contacting the ATA on
ph: (03) 650 7883 fax: (03) 650
4175 or (03)650 8574.

National meeting

The national ATA meeting was held
in Melbourne on the weekend of Octo-
ber 1 and 2. Members from the Sydney,
Canberra, Brisbane and Melbourne
groups attended.

On Saturday, the group visited the
CERES workshop to see the new dis-
play trailer, the Solar Shuttle, in its
final stages of construction. This
semi-formal meeting gave everyone
the opportunity to introduce them-
selves and meet the other members
from around the country.

On Sunday, the group paid a visit to
the national office in Melbourne to
meet some of the staff and to see how
thing get done. From there the group
travelled down to Breamlea on the
south coast to see the ATA's latest aqui-
sition, a 60kW windgenerator (see else-
where on this page for details) and to
enjoy a barbeque meal.

New display trailer
The ATA's new energy display trailer,

the Solar Shuttle, has been out on its
first few educational visits. While some
of the displays are yet to be finished, the
trailer itself is virtually complete. Un-
like the old display trailer, the Solar
Shuttle has been designed to be far
more aerodynamic, to reduce the fuel
consumption of the towing vehicle.

The trailer contains displays of vari-
ous types of appliances and lights and
meters to show their power consump-
tion.

The Solar Shuttle contains its own
battery, regulator, inverter, solar panels
and wind generator, with meters to dis-
play the power input from each power
source.

Gold Coast group
There is much interest from the Gold

Coast area in starting up an ATA group,
with over a dozen people wanting to get
involved. No meetings have as yet been
planned, but interested parties should
contact Brian Clarke on ph:(075)372 176
for details.

The Sydney group
The Sydney group has been very suc-

cessful, with good attendances at recent
meetings, The third and last of their
LEEP grant funded seminars was held
on November 6 and covered the topic
of do-it-yourself
power systems.

The group are to
hold a picnic and
meeting on De-
cember 3 where
they will reassess
the direction that
the Sydney group
will take in the
light of being free
from the seminar
process.

While the group
m e m b e r s  h a v e
learnt a lot from or-
ganising and im-
plementing the
seminars, they feel
it is time to try
something new.

It is hoped that
the group will be
able to get back to
‘grass roots’ and
organise activities
that are less time
consuming  and
more fun.

Becoming an ATA member
is easy & rewarding

Established in 1975, the ATA is a non-profit community
group that uses and promotes technology working in
harmony with the environment. Originally based in Mel-
bourne, the ATA now has over 2000 members all over
Australia, with local groups in most capital cities.
* Members receive a number of benefits, including:
* annual subscription to Soft Technology magazine

(4 issues)
* annual subscription to The Sun newsletter (6 issues)
* access to the ATA’s extensive library of appropriate

technology materials
* discounts on ATA activities and courses

To become an ATA member,
send your name and address
with a cheque for $38
($25 concession) to:
Alternative Technology Association,
247 Flinders Lane, Melbourne 3000.

Canberra group
The Canberra group is going strong,

with their meetings now being held
monthly instead of bi-monthly. The
meetings are being held on the last
Wednesday of each month, although
there will be no meeting in December.

The group has planned a visit to the
big solar dish in middle to late Decem-
ber where they will also have a barbe-
que. A date for the event had not been
set at the time of writing.
For more information contact Ron Tito on
ph:(06)235 9172 or Richard Elliot
ph: (06)288 6038.

Breamlea
windgenerator

The ATA has managed to buy one of
the country’s largest windgenerators,
situated on the Victorian south coast at
Breamlea, near Geelong. Turn to pages
51 and 52 for the complete story.
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Soft Technology Index
Issues 40 to 49

What is included in the Soft Technology index?
With this installment of the index, only feature articles have been
selected for inclusion. Articles were assigned terms that represent the
major points or subjects of an article, and individuals, organisations,
concepts and equipment were included only if they were the subject
of an article. An attempt has been made to keep acronyms, registered
and trademark names to a minimum, preferring to use the generic term
wherever possible.

How to use the Soft Technology index
The index is arranged so that similar subjects are located in proximity
to each other, thus eliminating many cross references.
Sometimes the same article is listed under a number of terms to help
readers to locate articles that are complex or that cover several sub-
jects. ‘See Also’ references direct the searcher to other articles that are
indexed under the same index term.
Index notation directs users to:
45/27 (Issue number: 45/Title page number: 27).
Indentation of entries indicate the relationship between narrower and
broader terms. Notation is given to the more specific term where
possible, though some articles are indexed under both terms.

Difficulties encountered with this index

Not all article elements fit snugly into the major arrays of the index.
Cleaning Agents, which include conventional and environmentally
friendly, are indexed under Cleaning Agents. The index term itself is
located under Sanitation. Battery and Battery Technology are in-
dexed under Batteries, not Storage. Auxiliary generative equipment
such as regulators, inverters, controllers and trackers are indexed
under Control Circuits to save the explosion of multiple entries.
Other entries such as Paints and Cosmetics, among others, do not fall
into a specific array and are located in isolation in the alphabetic
structure.
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Solar powered . . . . . . . . . . . . . . . . . . . . . . . 40/35 Low flush

Purification technologies
Distillation

Water
Solar

Construction guide . . . . . . . . . . . 46/18
See Also... . . . . . . . . . . . . . . . . . . . . . . . .  48/41

Retrofitting
Heaters, Controlled combustion

Secondary combustion . . . . . . . . . 44/21
Louvre windows . . . . . . . . . . . . . . . . . . . . 42/21

MB Rubeena (Boat)
Electric engines  . . . . . . . . . . . . . .  49/53

Mini Minor, 1966
Electric engines  . . . . . . . . . . . . . . . . 47/31

Refrigerators . . . . . . . . . . . . . . . . . . . . .  44/15
Window boxes . . . . . . . . . . . . . . . . . . . . . . . . . 41/29

Sanitation
Sewerage treatment

Biological control . . . . . . . . . . . . . . . . . . . . . 49/49
City environments . . . . . . . . . . . . . . . . . . . 46/21
Cleaning agents

Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40/43
See Also . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49/29
Labelling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40/43
Biodegradability . . . . . . . . . . . . . . . . . . . . 41/43

Toilets

Dual volume . . . . . . . . . . . . . . . . . . . . . . . 46/21
Composting . . . . . . . . . . . . . . . . . . . . . . . . . . 40/31
See Also . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46/21

Transportation
Greenhouse emissions

Comparisons . . . . . . . . . . . . . . . . . . . . . . . 49/34
Human-powered vehicles

Recumbents
Construction . . . . . . . . . . . . . . . . . . . . . . . 48/31
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42/25
See Also . . . . . . . . . . . . . . . . . . . . . . . . . . 48/31
Fairings . . . . . . . . . . . . . . . . . . . . . 42/25
Measurement . . . . . . . . . . . . . . . . . . . . . 42/25

Cars
Conventional

Energy consumption . . . . . . . . . . 47/50
Electric

Retrofitting
Mini Minor, 1966. . . . . . . . . . . . . . 47/31

Solar
Edu. Projects . . . . . . . . . . . . . . . . . . . . . . 42/33
Prototypes

Solar Grand Prix . . . . . . . . . . . . . . 46/43
Steam

Prototypes . . . . . . . . . . . . . . . . . . . . . . . . . . 43/25
Railways

Cliff
Funicular

Water balanced

Construction . . . . . . . . . . . . . . . . . . . . . . 46/38
Air

Airships
Solar

Lotte, University of Stuttgart
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47/47

Boats
Electric

MB Rubeena
Retrofitting . . . . . . . . . . . . . . . . . . . . . .  49/53

Solar
Models.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49/38

Steam
Toy

Putt-Putt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47/35

Practical information on renewable energy, building with natural materials,
environmentally responsible buying, living with alternative energy, permaculture,

energy-saving renovations and alternative forms of transport.

Limited back issues of
Australia’s best practical
green technology magazine
Soft Technology are still
available.

Soft Technology 1 to 39 SOLD OUT!

But these back issues are
selling out very quickly,
so don’t put off ordering or
you may miss out!

Issues 40 to 49 are the only
copies still available -
please don’t order any
earlier issues as they are
out of print.

$4.50* per issue

Call (03)650 7883 for a free catalogue listing
major features in each issue.

*Prices are for Australia only. Please contact the Soft
Technology office for overseas rates.
247 Flinders Lane, Melbourne VIC 3000, Australia.
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More comments about the
‘NEW SOLAR BREAKTHROUGH’
A PARTING SHOT in the last

issue of Soft Technology
was like a breath of fresh

air. Mick Harris is right - sensa-
tional media reports about renew-
able energy technologies and their
ability to ‘solve’ the world’s energy
problems do little to engender con-
fidence in an industry which battles
constantly to keep its head above
water.

As Mick pointed out, it is essential
that the economic forecasting relating
to renewable energy technologies be
accurate and firm - in both costs and
time to deliver. Inaccurate forecasting
can lead to distrust and cynicism both
in the energy industry and in the wider
community.

As an industry, the renewable sector
already suffers from an often unwar-
ranted reputation of unreliability. We
must seek to prevent this happening
further. Both the The Solar Energy In-
dustries Association of Australia
(SEIAA) and the Sustainable Energy
Industries Council of Australia
(SEICA) have a major role to play here.

As we move into the 21st century,
sustainable energy systems will play an
expanding role in the total energy mix.
Increasing recognition of the need for
more environmentally sound energy

solutions,
combined
with im-
p r o v i n g
economics
of renew-
able energy
s y s t e m s ,
will pro-
vide sus- From experience, the Energy Re-

search and Development Corporationtainable en-

ergy options for Australia and the
growing Asia/Pacific market.

The renewables industry in Australia
is characterised by two interdependent
features: a predominance of geographi-
cally dispersed, (very) small but enthu-
siastic companies and a lack of reliable
markets.

The markets of any significant size for
renewable systems are dominated
either by purchasers who buy irregu-
larly on a tender basis - such as for
photovoltaic energy supply for tele-
communications or aid-funded services
in developing countries; or else they are
fighting to gain share in markets with
high barriers to entry, such as solar hot
water systems or remote area power
supplies.

Until markets for renewable-energy-
based systems become reliable, inves-
tors will not support companies trying
to grow into these markets because the
risk is too high. It is therefore difficult
for these companies to grow to service
their customers better and export from
a reliable base market in Australia.

It is well known that such export mar-
kets are ‘huge’ in potential, but there
are already numerous, large, global
suppliers for them. Reliable base mar-
kets in Australia are needed to support
the high expenses of accessing and
winning significant export orders.

The Australian Electricity Supply In-
dustry (ESI) is central to creating these
reliable markets here -through identi-
fying niche applications within their
networks, breaking down cultural and
pricing barriers, and industry-utility
partnerships to support development
and application of systems to service
these applications.

(ERDC) has learnt that the main chal-
lenge now for the renewable energy
industry is to build on the available
markets, increase demand for the sys-
tems, build up its scale of production
and thus reduce system costs.

In the near to medium term, econo-
mies of scale in manufacture will pro-
vide large cost reductions. After all, a
ten megawatt peak per year photovol-
taic plant (considered large by that in-
dustry) is barely at pilot production
level scale in comparison to the in-
stalled electricity capacity in Australia
(around 32,000 megawatts), the capac-
ity being installed in Asia over the next
ten years (around 32,000 megawatts
per year), or the portions of these which
could be accessible to photovoltaics.
(Simplistically, at one per cent penetra-
tion this amounts to around 3500 mega-
watts over ten years - if all the market,
cost, financing, reliability and service
issues can be resolved.)

The renewables industry is a complex
creature, bound up and often con-
stricted by a multitude of political, so-
cial, environmental and economic de-
bates. The importance of focusing on
key issues, such as the development of
reliable markets and getting economies
of scale in manufacture, should not be
forgotten.

Bruce Godfrey
Dr Bruce Godfrey is the Managing Di-
rector of the Energy Research and De-
velopment Corporation (ERDC).
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