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The cover: Could wind power finally be

taking off in Australia? The answer

appears to be yes, if this new wind farm

near Crookwell in New South Wales is

any indication. Read about it on page 18.
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e          ditorial
Our big move

This editorial is mercifully brief—we thought it important that
the news of our impending move be prominent, and thanks to
an unprecedented number of contributions from our readers,
this issue is so tightly packed that there was really nowhere else
to put the message. We are now receiving more letters, ques-
tions for our Q&A section, and articles about peoples’ experi-
ences with sustainable technology, than ever before.

In last issue’s editorial I mentioned that our new office would
be at the CERES environment centre in East Brunswick. The building was built in
1984 by ReNew’s publisher, the Alternative Technology Association (ATA), and was
designed as a passive solar workshop for use by members. It has been under-utilised in
recent years, so the conversion to an office seemed a logical next step. Its large area of
north-facing glazing makes the building so warm in winter that the windows need to
be opened (I clocked the temperature at 37°C one June day!), while trained grape
vines block most of the summer sun, making it cool through the hot months.

We will be connecting a half kilowatt solar array to the electricity grid, and our
hot water will be supplied by a solar water heater. The office fit-out has utilised
recycled timber, recycled plastic, and a $500 laminated glass window found dumped
in a skip from a city building demolition!

The office will incorporate the ATA’s national office, and by mid-1999 the Sus-
tainable Technology library. Visitors to the CERES centre and our new office are
welcome.

Happy reading,

Michael Linke

ReNew is
ReNew is moving to the Solar Office at the CERES environment centre,

on December 18, 1998.

Our new postal address is PO Box 2001 Lygon Street North, Brunswick East,

VIC 3057. This address is effective as of 20 November 1998.

Our new street address is 8 Lee Street, Brunswick East, VIC 3057. This address

is effective as of 18 December, 1998.

Melways reference for CERES is 30-B7.

The Alternative Technology Association’s national office will be operating from

the same address. The CERES environment centre is open during daylight

hours, seven days a week, and the ReNew/Alternative Technology Association

Solar Office will be open from 9am to 5pm, Monday to Friday.

New phone and fax numbers will be published in the next issue of ReNew,

though existing numbers will be transferred automatically until then.

Existing web site and email addresses will not change.
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Another great ReNew

A renewable energy system can be a beautiful thing: solar panels glistening in
the sun, a wind turbine spinning in the breeze. But too often the ‘brains’ of the
system are a mess: a control shed with wires running everywhere, meters
hanging in mid air and alligator clips holding it all together is a common sight.
An untidy looking system can give uninitiated visitors a low opinion of renewa-
ble energy systems, and can be downright dangerous.

But there’s no reason why a control shed can’t be beautiful too. The Adtech
AC/DC controller can go a long way to making this possible. It incorporates
several key system components in one attractive, powder-coated box. It in-
cludes fusing for a battery bank and two DC inputs (wind and solar or a battery
charger, for example), input for a 240 V AC inverter, 240 V AC fused output
terminals, and a range of optional extras, including an automatic generator
changeover switch and a BP Solar regulator.

ReNew subscribers and ATA members who join or renew their subscriptions or
memberships before 1 February 1999 will go into the draw to win an Adtech
AC/DC control panel, valued at $1300. See the conditions below, and get your
subscription in today!

Conditions and how to enter
(1) The competition is open to anyone who subscribes to ReNew or

joins the Alternative Technology Association (ATA) during the com-
petition period, including existing subscribers and ATA members
who renew their subscription/membership during the competition
period.

(2) A subscriber/ATA member who has purchased an Adtech AC/DC
control panel during the course of the promotion will receive a re-
fund for the landed value of the control panel if they choose, instead
of receiving a control panel.

(3) In all cases except for that outlined in condition (2), the prize is not
redeemable for cash.

(4) Paid ATA staff, members of the ATA executive committee and mem-
bers of their immediate families are ineligible to enter.

(5) The competition runs from 25 August 1998 to 14 January 1999.
Subscriptions/memberships must be paid by 5pm on 1 February 1999
to be eligible.

(6) The competition is open to individuals only, corporate entities, collec-
tives and organisations are ineligible.

(7) ReNew subscriptions cost $20 per year, ATA membership costs $40
per year ($30 concession). Overseas subscriptions cost AUD$25 in
NZ and PNG, AUD$32 elsewhere. Two year subscriptions and mem-
berships are also eligible.

(8) To subscribe or join the ATA, use the subscription form on page 61 of
this magazine (or a copy of it), or call the ATA on (03) 9650 7883 to
pay by credit card.

(9) The competition is open to ReNew readers in any country, though a
delivery surcharge may apply in countries outside Australia.

The ReNew—Adtech AC/DC control panel subscriber competition is proudly sponsored by ADTECH AUSTRALASIA,
distributors and installers of Bergey wind turbines and charge controllers, Adtech tilting towers and the Adtech system
interface panel. Phone: (03) 9532 0682 Fax: (03) 9555 8142.

Adtech AC/DC control panel

valued at $1300

subscriber prize

Features of the Adtech
AC/DC control panel
Standard components
• 200 amp main battery fuse/isolator
• 2x40 amp fuse/isolators for solar/
wind/hydro/battery charger or low
voltage equipment (pumps, lights
etc.)
• 240V AC inverter input
• 240V AC backup generator input
• 240V AC output fuse
• 240V AC output terminals
Extras included with prize
•BP Solar Regulator, 30 amp, 12 V
or 24 V
•Automatic 240V AC generator
changeover switch, switches loads
automatically between the inverter
and the generator.
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GST to hurt renewables
A Goods and Services Tax, as proposed
by the Howard Government, would
make off-grid solar electricity systems
much less competitive, and favour die-
sel generators. According to a report by
NUS International, the addition of a
GST to photovoltaic power systems,
which are currently free of sales tax,
would reduce their uptake for remote
area power supply systems. At the same
time, the 45 cent per litre diesel excise
would be removed, giving polluting
diesel power systems a cost advantage.
Energy Manager, 20 August 1998

A pool heated by compost?
A Western Australian shire is consider-
ing using its 20,000 tonne annual pro-
duction of green waste to heat a
municipal swimming pool. Pool user
Gil Knowles proposed the idea to
Manjimup Shire Council a few months
ago, and the progress to date has been
promising. Along with wood waste, the
green waste would be used to generate
gas to drive a 5MW gas engine.
Energy Manager 23 Sept 1998

Big wind for New Zealand
Tararua Wind Power has begun con-
struction work on New Zealand’s first
large wind plant, a 31.7MW project near
Palmerston North on the North Island.
Tararua, a subsidiary of New Zealand
utility CentralPower, plans to erect 48
660kW Vestas turbines. The company
has permits for 103 machines, so ulti-
mately the project could increase in size
to 67MW.

New Zealand's only other wind farm
is a 3.5MW plant installed in 1996 (see
ReNew issue 58).
Wind Energy Weekly, 6 July 1998

Solar rebates for NSW
The New South Wales government
agency, the Sustainable Energy Devel-
opment Authority (SEDA) is offering
rebates of between 20 and 40 per cent
as part of a program to encourage the
installation of up to 800 kilowatts of
solar power systems. The subsidies are
available for solar power system instal-
lations on private and public buildings,
and are restricted to remote area or grid-
connected systems.

The subsidies are for up to $4,800 per
peak kilowatt on public buildings (the
building doesn’t have to be owned by
the system installer), and are available
for systems with a peak output between
0.5 to 5 kilowatts. Businesses can claim
up to $2,400 per kilowatt, with the av-
erage system costing around $12,000 per
kilowatt to purchase and install.

In an effort to get rapid results, SEDA
is offering larger rebates for those who
install systems by 30 June next year. For
more information, contact SEDA on
(02) 9291 5260.
Energy Manager, 13 August 1998

Victoria’s green power
scheme
Victoria’s government energy efficiency
agency has followed in the footsteps of
New South Wales and introduced its
own Green Power accreditation pro-
gram. Energy Efficiency Victoria, for-
merly Energy Victoria, will certify that
electricity retailers match the electric-
ity they generate from renewables with
the amount that consumers pay them
for in green power schemes.

[up front]

QUIRK’S AUTOFRIDGE
PORTABLE EUTECTIC FRIDGE / FREEZER

n Australian Designed and made

n Low daily power consumption

n Incorporates latest Danfoss BD35F
compressor

n Operates from 12V and 24V

n Eutectic ‘ice bank’ provides
refrigeration hold-over for minimum
power consumption

n As a Eutectic refrigeration system,
daily power consumption only
20Ah/day @ 12V

DC Conversions of Fisher & Paykel Refrigera-
tors and Freezers available – printed power
consumption charts available.

Available from QUIRKS VICTORY LIGHT CO. PTY. LTD.
Phone: 02-9371.6600 fax:02-9371.6623 email: sneill@ibm.net
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The program is modelled on the
NSW system, and Energy Efficiency
Victoria will convene a national coor-
dinating body to ensure standardisation
of state-based accreditation schemes.

Contact Energy Efficiency Victoria on
1300 363 744 within Victoria, or (03)
9655 3222 outside Victoria.
EEV media release, 13 August 1998.

Green Power on the net
The Australian Consumers’ Association
has compiled a list of electricity retail-
ers in Australia who supply green power
to domestic customers. The web site,
at www.choice.com.au, will either con-

nect consumers to a green power re-
tailer, or shown them how they can
lobby their retailer to deliver their
choice of green power.

Around 26,000 people have signed up
for green power since April last year.

UK government predicts
green electricity price fall
Green energy in Britain is set to cost al-
most the same as electricity generated
from fossil fuel sources, according to
Energy Minister, John Battle. Battle said
a total of 261 projects involving wind
farms and hydro plants should be able
to produce electricity at around 2.71p per

kilowatt hour, compared with an aver-
age pool price of 2.67p per kilowatt-hour
from fossil and nuclear fuel sources.

‘Capable of generating nearly 1,200
megawatt-hours, about the same size as a
large power station, these projects repre-
sent the most extensive boost for green
energy since the Non-Fossil Fuel Obli-
gation scheme started in 1990,’ Battle said.

An extra 1.4 million homes could be
powered by renewables as a result of the
261 schemes, which represent invest-
ment of between 16 and 23 million
pounds a year. In contrast the total in-
vestment in the British oil and gas sec-
tor was 4.4 billion pounds in 1997.

[up front]

OVER 260 COURSES!
* Available Distance Education via mail or email
* Accredited & recognised short courses to Diplomas
STUDIES IN…
* Healthy building - How to build a healthy house or office
* Permaculture * Engineering * Computer Servicing
* Hydroponics * Mud Brick * B & B Management
* Organic Growing * Ecotourism * Self Sufficiency
* Agriculture * Horticulture
* Business Studies * Photography

AUSTUDY AVAILABLE
• CERTIFICATES
• ADVANCED DIPLOMAS
AUSTRALIAN CORRESPONDENCE SCHOOLS

264 Swansea Road, Lilydale, Victoria 3140
P.O. Box 2092, Nerang East, Queensland 4211
TELEPHONE 07 5530 4855 or 03 9736 1882

WEB SITE http://www.acs.edu.au

232

DIFFERENT

COURSES

FREE HANDBOOK

ACCREDITED

PERMACULTURE

COURSES
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Clean, green dish-pigs

[up front]

At any outdoor event where food is sold,

there is an inevitable mountain of waste

at the end of the day. Disposable food

containers spill out of rubbish bins,

destined for landfill or the nearest river.

A solution to this waste problem, and to

floppy, flimsy eating utensils may be

coming to a market or festival near you.

The Reusabowl system, developed by the

Big Scrub Environment Centre in Lismore

in northern NSW, allows people to

purchase their food on ceramic plates,

with metal cutlery, and return them for

washing. The current system, which is

being trialled on a small scale at markets,

requires customers to pay an extra dollar

to food vendors with their purchase. They

receive an 80 cent refund when they

return their plate and cutlery. The 20 cent

difference pays Reusabowl’s running

costs.

Reusabowl has the potential to reduce

waste from events like markets by 60 per

cent, according to coordinator, Russell

Anderson. It also reduces the cost of

packaging for food vendors, and cleanup

costs for event organisers, two groups

that Russell sees as financial contributors

to future Reusabowl services.

Reusabowl may be appearing at the

Sydney Olympics on a much larger scale,

and has already received development

grants from the NSW government and

Myer Foundation. The coordinators would

like to see the idea spread, so if you are

interested in getting your hands soapy,

contact Reusabowl at PO Box 331, Nimbin

NSW 2480, ph (02) 6689 1658.

Win a copy of
the Sustainable House book
Michael Mobbs, whose house was featured on the

cover of ReNew issue 60, has written a book about

the house, covering everything from presenting your

‘weird’ ideas to the local council, through to how

the energy and waste water systems work. The

book is full of advice for anyone wanting to apply

any of the ideas to their own house, and includes

open discussions about problems and how they

were overcome.

Thanks to Choice Books, we have two copies of the book to give away. To be in the

running, send us an idea for an addition to an average house that would make it

more sustainable: photos and drawings are welcome, and creativity will be re-

warded! Mail your entries by 30 January to ReNew Book Competition, PO Box 2001

Lygon St Nth, Brunswick East, 3057. The winners will be published in ReNew.

Surviving a crisis with solar hot water
Melbourne residents with solar water heating systems became popular with their
neighbours during the recent ‘gas crisis’, where an explosion at supplier ESSO’s
plant left the city without gas for two weeks in spring. For most of that period the
sky was clear and the sun shone brightly—ideal conditions for solar hot water.

Sales of solar water heating systems skyrocketed during the period. Melbourne
retailer Going Solar usually sells around four systems every week, but during the
first week of the gas crisis sold 40. Small plastic solar showers quickly sold out at
camping stores, and the Alternative Technology Association’s phones ran hot with
enquiries about solar hot water.

Seizing the opportunity to promote solar hot water, Greenpeace and the Alter-
native Technology Association combined forces to put together a publicity stunt
in front of ESSO’s headquarters in Melbourne. A Beasley, Edwards and Solahart
heater all contributed towards providing very public hot showers for willing
volunteers, which were captured by several local TV news crews.
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A prix-winning human powered vehicle

[up front]

Toyota has developed the world’s first

production hybrid electric vehicle, the

Prius, which creates half the carbon

dioxide of equivalent conventional cars

while running. It is powered by an electric

motor, which is driven by a 288 volt

battery bank and a petrol motor. The

efficiency improvement comes from

running the petrol motor at a constant

speed, whereas conventional car motors

run at variable speeds. Further pollution

advantages include reduced nitrous

oxides and hydrocarbons.

While a few will appear at various car

shows around Australia, and a display at

the Powerhouse Museum in Sydney, the

Prius is in commercial production in Japan.

Toyota say it may be available in Australia

eventually, depending on demand.

Recumbent cycles are the ultimate in cycling comfort. They offer all the health and

environmental benefits of conventional upright bicycles, with the added bonus of

eliminating saddle-soreness and reducing wind resistance. A growing number of

enthusiasts are bringing recumbents into the mainstream, with time trial and racing

events that push design improvements forward.

Tri Sled is a newcomer to the recumbent cycle market, but bring years of experience

in competing at special events to their recumbent trike designs. Pictured here is

Tri Sled’s winning entry in the 1998 Australian Pedal Prix, a 24 hour nonstop endur-

ance race. The Tri Sled travelled 720.8km, averaging 30kmh with a team of 7 riders.

Production trikes come minus the Coreflut body shell, and cost around $1800.

Contact Tri Sled at 57 Boundary Road, Dromana, Vic 3936, Ph (03) 5987 2696.

Still petrol powered, but a step in the right direction

Continued from page 9

Britain’s Non-Fossil Fuel Obligation
(NFFO) scheme requires public elec-
tricity suppliers in England and Wales
to buy electricity from generators us-
ing renewable sources of energy.
Reuters, 21 October 1998

Ceiling fans:
energy scoundrels
A study in Florida has found that ceil-
ing fans used in homes can consume
up to 800kWh a year, which is more
than most Australian households use for
air conditioning. Whilst normally
thought to be an energy efficient means
of cooling, ceiling fans generally use in-
efficient motors, at best converting only
12 per cent of their 50 to 90 watts con-
sumption into rotor movement. Prob-
ably because they are generally thought
to be energy efficient, they are also left
running continuously for long periods.

Researchers at the Northern Territory
University have been working on an ef-
ficient ceiling fan for some time, and
have built a prototype that uses 20 watts.
Energy Manager, 10 September 1998
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[Letters]

More on micro-credit
Further to the article in issue 65 of
ReNew on the Grameen Bank and
Ridgeway Microcredit, your readers
might be interested in two similar
schemes run by the ANA Friendly So-
ciety of Queensland—the Financial
Distress Fund and the Eco-Fund.

Members of these funds make a small
fixed weekly contribution and after six
months of membership are entitled to
interest-free loans from the fund. In the
case of the Financial Distress Fund, af-
ter contributing $5 per week for six
months, members can obtain a loan of
up to $1,000—provided they can con-
vince a committee of other fund mem-
bers that they meet the fund’s
requirements and that sufficient funds
are available. The loans are repaid over
time together with further regular con-
tributions. If a member chooses to leave
the fund, their contributions—less any
outstanding loans—are repaid.

The Financial Distress Fund makes
loans to members experiencing financial
difficulties. This includes cases such as re-
placing broken-down appliances, paying
off telephone or power bills, unexpected
illness or urgent travel for family reasons.
Since there are no fees or charges, fund
membership is a more effective way for
people with relatively few assets to make
provision for such emergencies than
putting them in a bank account.

The Eco-Fund makes loans to mem-
bers for any purpose that promotes ec-
ological sustainability. This could
include buying a solar hot water system
or a low-emission vehicle, installing a
dual-flush toilet or revegetating a prop-
erty with native plants.

The Distress Fund operates through
local member groups in ANA Friendly
Society branches. There are currently
three such groups operating—in Cen-
tral Brisbane, the Brisbane suburb of St.
Lucia and on the sunshine coast.

While the Distress Fund and the Eco-
fund differ in the details of their opera-
tions from the Ridgeway Microcredit
and Grameen Bank models, they all
demonstrate the failings of the current
mainstream financial system and the
ability of ordinary people to take con-
trol of their lives and develop their own
solutions to the problems that confront
them.

Ian Gould, Vice President,
ANA Friendly Society of Queensland,

23 Wood St, Nundah QLD 4008

The cost of double glazing
I am having a solar passive house built
in inland NSW. My enquiries about
high efficiency windows gave surpris-
ing results. They may save others some
time.

The NSW window manufacturers
that I dealt with did not take double
glazing seriously. Typically, the salesper-
son would say that double glazing will
be no trouble at all, and quite cheap.
When pressed for a price on a specific
size and style of window, the story is dif-
ferent. Either it cannot be done, or the
price is very high. I guess that the frames
prove inadequate, and the maker must
use much more expensive ones.

A Victorian company regularly adver-
tises its high-performance window in
ReNew. This has an aluminium frame,
but the frame is completely concealed
on the inside by wood. When double
glazed, this window is very resistant to
heat loss. The company supplied me
with the test data that resulted in the
award of the five-star winter energy rat-
ing by the Australasian Window Coun-
cil.

I did my best to get quotations from
each company for the same size and
style of window. I specified an awning
window 1.5 by 1.5 metres. Basic single
glazed aluminium windows run to
about $380. The window mentioned,

with the concealed aluminium frame,
was $660, that is, 75 per cent over the
basic window. It was cheaper than some
double glazed plain aluminium win-
dows, and much cheaper than those
with cedar frames. I ordered the $660
windows, and I am very happy with
their quality.

Another manufacturer makes high
performance windows from uPVC.
The price of these windows is amazing.
The quotation for the size I specified
was $1340: over three times the price
of a basic window! Either the energy
used in manufacture is unacceptably
high, or the consumer is being taken for
a ride. These windows probably have
high performance, but it is hard to tell.
The company gives all data, such as R
values, in Imperial Units based on feet,
BTU, and degrees Fahrenheit. Perhaps
this has led them to the preposterous
claim that their double glazing can be
‘150 times more effective than a single
sheet of glass’.

J Garry Speight, Manilla NSW

Destroying our forests
How obvious must it be that the log-
ging of East Gippsland’s old growth for-
ests is intrinsically connected to the
monster flood damage before real
change to the logging industry occurs?

Having just returned from visiting
the Goolengook State Forest area, I am
reeling from images of acres of farm-
land ruined by furrowing erosion and
lost topsoil, weak single species re-
growth forest felled by floodwater, and
an unrecognisable heritage listed river.

The old growth forest had—until it
was felled—worked in a structural role,
knitting the soil together, buffering the
impact of heavy rain on the soil with a
diversity of foliage, and maintaining the
integrity of the mountain slopes. The
logged coupes are now open wounds—
no longer able to lessen the quantity or
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force of the floodwater—bleeding red
soil and corrugated by deep rivulets
flowing into the heritage listed Goolen-
gook River. I invite biology students and
researchers to come and study this per-
fect case of environmental mismanage-
ment.

There have been floods in the past,
but none so devastating. The question
must be asked: in the light of govern-
ment relief aid, is anyone other than the
logging corporations benefiting from
the export of our native forest as wood-
chips? Certainly not the thrice-cursed
people of East Gippsland—first the loss
of their forests, then the droughts, and
now these tragic floods. I can only con-
clude that the enormous weight of
damage control being shouldered by
farmers, townspeople and the taxpayer
should rather be placed on the logging
corporations.

The environmental and human costs
in this situation overwhelm the bene-
fits of meagre local employment in the
timber industry—a point proven time
and again around the world. There
needs to be alternatives developed for
the timber towns—industries which are
more appropriate to the nature of Aus-
tralia’s uniquely fragile soil and ecolo-
gy. A repeat of the East Gippsland
tragedy must be prevented.

Nicky Forster, Mt Eliza Association
for Environmental Care

Fridges and sinewave
inverters
I am writing in relation to your Sine-
ware Inverter Buyer’s Guide in issue 63
of ReNew.

Regarding inverter size, Lance failed
to mention the starting load of refriger-
ators and freezers in this assessment of
power requirements. I believe a 5000VA
overload rating as minimal for this re-
quirement, but at 5kVA the current re-
quired at 24 volts = 208.34 amps, and

Using what was available around my
workshop, I put together a ‘bitzer’ of
an electric scooter.

The frame is made up with parts
from two separate motorcycles. The
front section is from what was known
as a Bombadier which has been cut
just behind the steering column. A
steel plate was welded to this which
then became the support for the front
section of the battery compartment.

The rear frame is from a Honda CB-
125 motorcycle. Where the rear swing-
arm was reinforced for the passenger
footrests, the axle is now mounted.

A 24 volt, ½hp DC electric motor
was used to drive the scooter. Using a
2-speed twist-grip throttle installed on
the handlebars, and then worked
through a control box, a road speed of
10kph was achieved. A counter-shaft

was installed because the electric mo-
tor would cause an out-of-balance sit-
uation if a direct drive were used.

Realising that not everyone has so-
lenoids lying around the workshop, a
possible alternative may be the 24 volt
DC controller published in Soft Tech-
nology #55.

A plastic spacer between the two sets
of points will stop the other set from
being activated should one set become
welded. Also, sealed batteries should
be used in this situation, and they
should be firmly anchored in their
compartment.

Any constructive comments on this
scooter, which was built for a grand-
son, would be welcome. This vehicle
would make an ideal clean, green
postie machine.

John Randall, Nth Geelong VIC

An electric fun machine

Letter of the month
The staff at ReNew award a one-year ATA membership to the letter judged most
interesting in each issue. Send your letters to ReNew, PO Box 2001, Lygon St
North, Brunswick East VIC 3057, fax:(03)9650 8574, email: ata@ata.org.au.
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what RAPS battery can provide that cur-
rent even for one second?

Bob Phelps, garfy@hard.net.au

I took a number of factors into considera-
tion when I wrote the article. One of these
was that virtually every inverter we collected
information had a good surge capacity, be-
ing enough to start a fridge or similar device.
Surge capacity ratings are mentioned in the
article, as is the fact that fridges and similar
motor-powered appliances impose a high
surge load on an inverter.

However, just because a fridge will draw,
say, 2000 watts at startup when run from the
mains, doesn't mean that this is what it needs
to start. I have run fridges from inverters of 600
watt capacity with a 1500 watt surge with no
problems. Aside from this, any fridge being run
on a RAPS system needs to be energy efficient,
and will therefore be less demanding than many
of the more power-hungry units on the mar-

ket. In fact, many RAPS systems end up with
a more efficient DC or gas fridge.

Any RAPS battery worth buying should
be able to provide 200 amps or so for a few
seconds. If it can’t then the battery is too small
for the system, or needs replacing.

Lance Turner

A Swedish loo
I have been looking at installing a com-
posting toilet for some time. I had nev-
er thought of the bug problems and it
only confirms my attitude to the shit-
in-a-tin composting toilets. I did an in-
ternet search some time ago for
alternatives and apart from some real
horror stories (stench, never compost-
ing, overflowing), I did come across a
system which seems to solve many of
the problems (unless bugs can swim).

The system is Aquatron and is made
in Sweden. Quite a distance to get a toi-

let, but it has some great features, as
composting in Sweden is no easy task
at the best of times. The system uses
water as in a normal toilet to flush waste
to a separator—solids one way to be
composted with the help of worms, and
the fluids another way to be sterilised
using UV light and then to the grey wa-
ter system. It sounded a very neat solu-
tion. The only big problem so far is that
the local council have not approved the
system and will not approve it unless I
provide and pay for the ‘appropriate
testing’ of the equipment over a one
year period. It’s a bit of a catch-22—you
need to buy a unit ($2,000 approx), in-
stall it, use it, send samples over a one
year period to a lab for testing (cost
unknown) and then send the results to
the council.

If they like the results, all is OK, the
system gets on the list of approved units

LP GAS
REFRIGERATORS
Modern, economical LP gasModern, economical LP gasModern, economical LP gasModern, economical LP gasModern, economical LP gas
fridge freezers designed forfridge freezers designed forfridge freezers designed forfridge freezers designed forfridge freezers designed for

the alternative energythe alternative energythe alternative energythe alternative energythe alternative energy
domestic application.domestic application.domestic application.domestic application.domestic application.
TTTTTwo models to choose from:wo models to choose from:wo models to choose from:wo models to choose from:wo models to choose from:

217 Litre
Model QD22F
187 litre refrigerator
30 litre freezer

350 Litre
Model QD320GF
276 litre refrigerator
74 litre freezer

270 litre chest-type gas freezers
also available

FOR FURFOR FURFOR FURFOR FURFOR FURTHER INFORMATHER INFORMATHER INFORMATHER INFORMATHER INFORMATION CONTTION CONTTION CONTTION CONTTION CONTAAAAACTCTCTCTCT:::::
Vic/Tas DP Refrigeration

03 9437 0737
NSW Country Gas Fridges

02 9681 4365
QLD Gas & Portable Refrigeration

07 5593 4066
SA Clifton Caravan Refrig. Services

08 8349 4505

Certificate IV in Renewable
Energy Technology

Modules include:

• Intro to Renewable Energy Technologies,
• Energy Efficient Building Design,
• Photovoltaic Power Systems,
• Wind Energy Conversion Systems,
• Solar Water Heating Systems,

plus studies in:
• computer technology, business

practices, electrical and electronics

Enrol for the whole course (1 year full
time), or on a module by module basis.

Courses available at Frankston and
Dandenong campuses, commencing

February 1999.

Contact:

Ray Prowse (Frankston) (03) 9238 8350
or Alan Stevenson (Dandenong)
(03) 9212 5232

Courses can lead to SEIAA accreditation as
a designer / installer of RAPS systems.

presents
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and anybody can then buy and install it
without the testing costs and your house
is approved for residency. If it fails, you
are left with an expensive bit of hard-
ware which you need to rip out, install
an approved unit (more costs) and are
left out of pocket for testing. This is not
a great incentive, and has certainly
stopped us for a while.

Micheal Devine

Starting a letter lobby
I would like to see the Alternative Tech-
nology Association establish a letter
writing group to lobby politicians, busi-
nesses and the media to promote a

greater acceptance and use of renewa-
ble energy.
Politicians cannot move their party to
accept any proposal unless they can
bring into the party room hundreds of
supporting letters, no matter how much
they personally support such a propos-
al. Postcards are a useful way of achiev-
ing this but a personal letter to a local
member at his or her electoral office,
followed by a visit by a couple of sup-
porters, and perhaps a second letter an-
swering the member’s objections really
brings the issue home to the politicians.
Ask your member to forward the re-
quest on to the relevant minister.

The ATA has a long tradition of in-
fluencing politicians—Alan Pears and
Mick Harris on insulation, Alan Hutch-
inson and Chris Moss’ appearance be-
fore a senate committee on renewable
energy, and Senator Lyn Allison’s visit
to the Breamlea wind generator, after
which she spoke in Parliament of the
ATA’s work.

But much more could be done by tar-
geting specific issues and people, such
as what incentives will local, state and
federal governments give to encourage
the installing of solar water heaters, to
remote area power, to small no-break
systems for computers, micro-hydros,

SUPPORTERSSUPPORTERSSUPPORTERSSUPPORTERSSUPPORTERS

Help save the planet from the comfort of home

You can help fund the construction of non-
polluting electricity generating projects
which use energy from the wind, sun and
water (non-flooding hydro) - for just $40 a
year (and a little more for business).

The first project to benefit from our
earthsaver earthsaver earthsaver earthsaver earthsaver supporter program was our wind
farm at Crookwell – our Photovoltaic (PV)
plant is under construction now.

For every quantity of electricity you buy,
Great Southern Energy will purchase an
equivalent amount of electricity
generated from environmentally friendly,
renewable energy sources such as our
Crookwell Wind Farm.

earthsaver earthsaver earthsaver earthsaver earthsaver is designed to increase
demand for electricity based on renew-
able energy sources.

Call 13 23 56



16      ReNew                  Issue 66          January-March  1999 email: ata@ata.org.au WWW: http://www.ata.org.au/

Free showers from the sun
The ATA’s Hot 100 scheme has had a big jump in the number of participants since
our last update three months ago. We have received over a dozen new letters from
members who have either already installed a system, or are about to do so.
If you, like the people who have shared their experiences below, would like
to participate in the Hot 100, contact the ATA, PO Box 2001, Lygon St
North, Brunswick East VIC 3057, ph:(03)9650 7883, fax:(03)9650 8574,
email: ata@ata.org.au

Three new Hot 100 participants tell us about their systems…

This is a photo of the solar water heat-
ing system installed on our new home,
which is still under construction.

The unit is one of the new breed of
Beasley designs incorporating a heat
transfer module, so there will be no
worries with anti-frost valves. It is fit-
ted with electric backup heating which
we plan to use until a reliable in-line
gas boosting unit is available. The house
has been plumbed so that by opening
and closing a couple of valves the
plumbing to the future gas booster is
kept as short as possible.

The room below the heater is a solar
drying room adjacent to the laundry. Its
heating is supplemented by an air shifter
from the living area.

Jenny and Russell Pearse,
Ararat VIC

I have purchased and installed a
Solahart 181K gas boosted solar hot wa-
ter system in May 1998. This system has
been installed in my home on an 8ha

We have just installed our Beasley solar
hot water system into the rammed earth
house we are building. It is gravity fed
with a 315 litre remote-coupled tank
installed within the roof space. Beasley’s
new heat transfer module provides has-
sle-free frost protection for the two 2m²
solar collector panels and boosting is
provided by a Stanley Deluxe 90 slow
combustion stove.

The photo shows Matt Flanagan from
Alpine Solar and myself installing the
panels on a galvanised steel frame which
I made to raise them up to a 25 degree
angle (the roof is 15 degrees) in an at-
tempt to increase solar gain in the ‘shoul-
der’ seasons of Autumn and Spring.

We plan to move into our new home
by the end of the year and are looking
forward to abundant free hot water.

Fraser Rowe, Beechworth VIC

property at Mclntyre, 23km north of
Dunolly in central Victoria.

Prior to installation of this system I
had a Bosch LPG instant hot water
heater. While this was very effective, and
suited my needs when I was visiting on
an irregular basis, it became very expen-
sive now that I spend four days a week
there. Even though the new system was
commissioned at the start of winter, I
have had to use the LPG booster on
only two occasions, for about 20 min-
utes each. On every other occasion I
have had hot water available at no cost
to me.

The economic benefit of the system
is that I have halved my gas consump-
tion, (I use gas for the refrigerator and
cooking), and am using less water be-
cause the solar system does not rely on
a high water pressure to maintain its
heat.

My unit was installed by Solahart
Country Victoria, based in Inglewood.
I could not be happier with the service
and help I received from the staff and

Hot 100 update

100

50

25

75

The Hot100

is heating

up, with over

20 partici-

pants to date.

the new system is all it was promised to
be. I can recommend both the Solahart
equipment and team to all members.

Michael Hartwig, Moorabbin VIC
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Smith Street in the inner city sub-
urb of Collingwood is home to
some of Melbourne’s most well

known ethically motivated retailers.
Friends of the Earth, Organic
Wholefoods, Vegan Wares and the Ani-
mal Liberation Society are all well es-
tablished names. Going Solar ’s Eco
Emporium has been a recent addition
to the family.

Moving into our first anniversary, we
have begun the task of converting the
building into a working example of the
products and principles that we are on
about. The first step in this transforma-

tion was the installation of a 300 litre
Beasley Prestige close-coupled solar hot
water system. Calling on fellow stu-
dents from my Renewable Energy Cer-
tificate IV course at Northern
Melbourne Institute of Tafe to help out,
the process began.

The first step was getting the orien-
tation right. Number 406 is an unas-
suming, turn of the century shop front
with corrugated iron roofing. The ori-
entation is close to ideal, with the street

running due north and a roofline at
about 17 degrees.

With the addition of a support beam
and a little battering of the parapet while
hoisting the tank, the system was up and
running in no time. We attached the two
panels and 300 litre tank to three oiled
hardwood planks running across the
roofline and dyna-bolted to beams.
These were set at about 8° from the hori-
zontal to ensure thermosyphoning of
heated water from the panels to the tank.

The next step was to explain ourselves
to passers-by. With fellow work-mate
Peter Hunt, we have adapted the sign

left by the previous tenants into
a proclamation of solar poten-
tial. The sign is illuminated by
two 4 watt compact fluorescent
spotlights. Running off a 20
watt panel through a 130 amp-
hour battery, the lights are con-
trolled by a 12 volt timer in the
front room. The timer is reset
every month or so, according
to seasonal changes, given that
the panel is giving more power
as the days get longer.

The unit we chose was over-
sized for the shop’s hot water
needs, however there is an at-

tached dwelling that will make use of
the system. We expect big savings on our
electricity bills, as the system replaced
an electric water heater. The greenhouse
gas emission savings will also be sub-
stantial, as the electricity for the old
heater comes from coal burnt in the
LaTrobe Valley.

So what next? The rear of the build-
ing has a perfect spot for a Rota-Loo
outhouse. Nestled against the neigh-
bouring wall the waterless toilet will

Solar hot water in a small business
What can a small business do for the environment while helping its
bottom line? Fraser Brindley has one suggestion

Small systems
Many small businesses have a small
solar water heating requirement, for
such jobs as cleaning hands,
washing a sink full of coffee cups
and mopping the floor. Below we list
some of the smallest, and
subsequently cheapest, solar water
heaters available in Australia. Prices
do not include installation or
delivery.

Manufacturer Capacity $RRP

Aqua Heat 280L 1500
Ph (08) 8289 3666

Beasley 180L 1725
Ph (08) 8340 2299

Edwards 180L 1640
Ph (08) 9455 1999

Solahart 180L 1530
Ph (08) 9458 6211

Solco 200L 995
Ph (08) 9356 2844

Rheem 160L 1300
Ph (02) 9748 5400

Sola Kleen 180L 1700
Ph (08) 9271 5725

Quantum 170L 2709
Ph (02) 4956 8882

gain plenty of solar aspect—good for
speeding the composting process and
heating the vent pipe for greater air flow.
Greywater can then be diverted through
a rubble trench, a resource recovered
from recent demolitions, and into a
greenhouse. Most of the water should
be transpired at this point by reeds and
other salt resilient plants, with the re-
mainder then being directed into the
sewer. With the addition of a rainwater
tank, we’ll be a fair way towards pro-
viding for ourselves. Better be off to the
local council then!                  ✲

Fraser and a friend fitting the mounting plank for

the solar hot water panels
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Crookwell, New South Wales

Australia is entering a new era of
wind electricity generation,
with wind projects sprouting

across the country. The latest to come
to fruition, a $10 million wind farm near
Crookwell in New South Wales, added
a total of 4.8 megawatts of installed ca-
pacity to the grid when it was brought
on line in August 1998.

The farm was established by electric-
ity generator, Pacific Power, and the
electricity it generates is purchased by
customers of electricity retailer, Great
Southern Energy. Great Southern En-
ergy customers can choose to pay extra
for their electricity as part of their
Greenpower program, Earth Saver.

There are eight 600kW Vestas tur-
bines at the farm. The Danish manu-
facturer is the world’s largest
manufacturer of wind turbines, with
over 6,000 turbines installed, and a 25

per cent share of the global market.
Vestas was chosen for their proven track
record after the tender was advertised
world-wide.

The turbines are 67 metres from base
to the highest point reached by the blade
tips, roughly the equivalent of a 20 sto-
rey house. Each turbine weighs 63.5
tonnes, not including their concrete
foundations, yet will repay the energy
used to construct them in just two to
three months. Assuming a twenty year
lifetime, each turbine will generate 80
times the amount of energy energy used
to build, maintain, operate, dismantle,
and scrap it again.

With such large structures, presenta-
tion was a key consideration in the de-
sign of the farm. The manufacturer’s
logo does not appear on the turbines,
and the towers, nacelle and blades are
all a uniform white. A display board at

Crookwell, New South Wales

Australia’s biggest
wind farm
Australia’s biggest
wind farm

so  far...so  far...

a viewing area informs visitors about the
farm and wind energy in general, and
all cable connections between turbines
are underground.

One of the arguments that has been
used against renewable energy plants is
that they take jobs away from conven-
tional fossil fuel generation. The
Crookwell wind farm employed 35 lo-
cal people, and is having a positive im-
pact on the local economy, as visitors
are attracted to the nearby town by the
wind farm. It will also require on-go-
ing maintenance, and its performance
is monitored by an engineer using com-
puters with modem connections.

The turbines are located on a sheep
farm called Wharekarori, owned by lo-
cal resident Hazel Seaman. For Hazel,
the property’s Maori meaning, ‘good
fortune’, has been borne out by her ex-
perience as a wind farmer. She receives
extra income from leasing the land, and

A new wind farm will give electricity consumers in New South Wales
the opportunity to run their appliances from renewable energy,
providing enough electricity for around 3,500 homes
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Pacific Power has made several im-
provements to the property, such as
upgrading roads, planting trees, and
building three large dams to water
them. Hazel also has the satisfaction of
doing her bit to reduce greenhouse gas
emissions.

According to Hazel, the turbines have
had a very enthusiastic reception from
the local people. She has been stopped
in the street by women who have told
her how beautiful they look. From the
outset there was very little opposition
to the farm, though Hazel initially had
reservations. She only knew of one
other wind farm, at Esperance in West-
ern Australia, and it isn’t located on
sheep grazing land. She had been con-
cerned that the sheep would be dis-
tressed by the moving blades, but has
found that they have been oblivious.
The proof of this has been the lambing
season, with ewes feeding lambs con-
tentedly at the bases of the towers.

The human occupants of the farm
have also been unaffected, with the
farmhouse located 400 metres from the
nearest turbine, the only noise that can
be heard is a very faint ‘swoosh’ from
the verandah in the afternoons, pro-
vided the wind is blowing the right way.

The installation took just six weeks,
from the first towers arriving on site to
the underground cables being con-
nected to the main grid. Three engi-

neers from Vestas oversaw the installa-
tion, which Hazel says did not disrupt
her farming. Each turbine occupies only
a small area of land three metres in di-
ameter, and sheep are able to graze right
up to the base of them.

Wind growth in Australia
Rumours abound at the moment about
developers buying up potential wind
farm sites and reserving rights to install
turbines on agricultural land. There is
also a lot of open activity on the wind
front in Australia, with several single
turbine projects completed in the past
two years, and some large farms in the
process of seeking approvals. As this
article went to press, the outcome of the
appeal against the Portland wind farm
proposal (see ReNew issue 65) was close
to being announced—if this goes ahead
it will add 20 megawatts of ‘clean’ elec-
tricity to Victoria’s grid.

These are still early days, however,
and it should be borne in mind that on
the world’s total installed wind capac-
ity graph, Australia is listed with the
smallest contributor, ‘other’. As with
implementation of most renewable en-
ergy technologies, Australia is still a long
way behind many other parts of the
world.    ✲

The wind farm is located 10km east of
Crookwell on the Goulburn Road.

Great Southern Energy customers can
buy electricity from the Crookwell
wind farm by joining the Earth Saver
program. For more information, call
13 23 56. Other New South Wales resi-
dents interested in joining
Greenpower schemes can contact
SEDA on (02) 9291 5260.

Turbine technicalities
•Vestas V44, 600 kW

•45 metre hub height

•44 metre blade swept-area diameter

•28 rpm rotational speed

•15 km/h start-up wind speed

•54 km/h wind speed for max output

•72 km/h cut-out wind speed

•105 cubic metres concrete foundation

•36 tonne steel tower

•27.5 tonne nacelle, hub and blades

•690 volt three phase generator

The turbines are connected to the

66,000 volt mains transmission grid

ADVANCED

TECHNOLOGIES

Lagerwey 50/750
A wind turbine for the next century

• 750kW low speed ring generator

• Extra durable industrial bearing

• No gearbox – very simple design

• Long life expectancy

Contact the Australian agent: Advanced Wind Tec hnologies ,
44 Fallon St, Manunda QLD 4870, ph:(07) 4057 5515, fax:(07) 4032 1209,
email: wind@iig.com.au, www: http://www.midcoast.com.au/users/wind/
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W hen Elizabeth Robertson
decided to move out of Mel-
bourne and buy some land on

Phillip Island off the coast of Victoria,
she thought that a five acre plot would
be enough for her needs. Yet, she ended
up buying an 80 acre farm. The thought
did cross Elizabeth’s mind that she had
bitten off more than she could chew, but
the piece of land was too spectacular to
pass up, and ultimately Elizabeth knew
she could handle a block that big. De-
termined to succeed in her new country
surroundings, Elizabeth simply leased
some of the land back to the original
owner and began planning the house she
wanted to build.

When Elizabeth bought the farm in
1980, she thought that within months
she would be out on the island, pursu-
ing her dream of raising spring lambs.
It was not until five years later that she
finally made the move. In 1985, she was
able to tie up her loose ends in the city
and sell her house. With the sale of her
house she was able to sink a substantial
amount of money into her country in-
vestment and get to work on the con-
struction.

Five years is a long time to wait when
you have plans in action. Yet Elizabeth’s
patience and age served as a tonic to
quell any feelings of frustration, and she
worked on the house during weekends.

Elizabeth wanted the house to be built
out of timber, and imagined stone
chimneys complementing the wood
perfectly. She explored the vast pad-
docks, and began collecting rocks and
stones of deep red and fire orange hues.
If she had to wait to build the frame of
the house and shed, then she would
concentrate on tasks she could do at the
moment. Five years later, Elizabeth had
collected enough rocks to construct tex-
ture-rich chimneys. All she had to do
was build the house to go with them.

Excited by her permanent move to the
island, her first step was to meet with
architects and builders. Although she
was keen to get started, Elizabeth told
me that the most important thing on a
sheep farm is the sheep shed. Smiling
at her memories of having to sleep on
the floor of the shed, her days were busy
helping local builders plan out room
placements, timber choice and electric-
ity options. Instead of being an observ-
er in the construction of her house, she
decided to get involved, roll up her
sleeves and become a builder’s labour-
er. ‘Why’, she thought, ‘if I could go
back to night school and learn animal
husbandry and management, can’t I also
learn construction?’ When the builders
saw her determination combined with
good sense, they knew that she would
be an asset to the team.

As the house was being erected, Eliz-
abeth began to think about her electric-
ity and water needs. She invited the local
electricity retailer to her house-in-

An island woman’s contentment
When Elizabeth Robertson started to build her house on Phillip
Island, she was not prepared for the enormous amount of money the
local utility wanted to install electricity. Armed with good sense and
determination, she built her own energy system instead
by Cable Daniel-Dreyfus

Elizabeth Robertson’s house on the hill. Situated next to her house is a Koala

reserve. The six solar panels get plenty of sunshine in the summer months.
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process to ascertain the price of hav-
ing the above ground poles and wires
and underground infrastructure built.
Elizabeth never expected to be quoted
a price of $76,000. Taking a deep
breath, she knew that she would never
be able to afford this amount. Her de-
termination kicked into high gear and
she began to brainstorm other energy
options.

Blessed with an innovative brother-
in-law, the two worked out that a par-
tially renewable energy system would
be far more economical. Elizabeth was
keen on the idea, but was also realistic
in her knowledge that with a husband,
children and a bevy of grandkids, she
would need to have some traditional
240 volt appliances, such as a washing
machine and dish washer.

The basic plan consisted of installing
a small electric generator, three solar
panels and six 2 volt batteries. At the
time she felt she could not afford an
inverter, and because of this, when she
needs to run her 240 volt appliances, she
plans her day so that she can run them
all at once, directly from the generator.

Since Elizabeth had decided to build
the house, sheep shed and car port out
of timber, she knew that a lot of power
was going to be needed to do the cut-
ting and sanding. The wood she chose
to build with was Cypress pine, a gold-
en timber that is plentiful on the island.
Her first major investment was going
to have to be the main power source for
the construction.

She bought a Honda 5kVA genera-
tor, which cost about $1100 at the time.
She refilled it with fuel about once a
week, and it cost her about $13 every
two weeks to run. This generator last-
ed 12 years and supplied all the power
for the construction of the shed, car-
port and house. Two years ago she pur-
chased a new Honda generator, costing
her about $1500. Knowing that all the

cutting and sanding of the timber for
the construction probably caused a pre-
mature burnout, she estimates that her
new unit will last around 15 years.

While building her house and setting
up her energy system, Elizabeth relied
on the staff at Solar Charge in Bright-
on. They recommended that she buy
second-hand ex-Telstra batteries. Telstra
sells them to stores such as Solar Charge
after use in emergency back up systems.
Each of the six 2 volt batteries cost about
$40. Elizabeth set her batteries up out-
side the house in a small shed.

Elizabeth has been living in her house
for 13 years now, and in that time she
has had to replace the battery bank once.

Solar Charge designed a regulator for
her battery system, which cost about
$150. The regulator has six different set-
tings, but she usually leaves it set to
‘trickle charge’. In summer when there
is plenty of power from the solar pan-
els, the generator is never used to charge
the batteries. In the winter, she uses the

generator an average of 30 minutes
more per day to make up for the re-
duced solar input.

When Elizabeth needs to use her 240
volt appliances, she pushes a button
which has been installed in the kitch-
en. This automatically turns the gener-
ator on, and she is free to use all 240
volt appliances. If the batteries are a bit
low, then they will be charged at the
same time by a small battery charger via
the solar regulator.

Elizabeth’s water supply comes from
two 22,000 litre underground tanks that
are pumped up to a smaller header tank
by a 240 volt pump. This is controlled
by a float switch that operates the pump
when the generator is running.

After the house was constructed, Eliz-
abeth put an old gas refrigerator in her
kitchen. When the refrigerator started
to fail, she took it around to a number
of appliance stores to get it regassed. To
her disappointment, no one would do
the job, and ultimately she had to buy a

Elizabeth and her dog sit on the outdoor picnic table, overlooking Elizabeth’s

80 acre sheep farm.
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new fridge. She chose a Kelvinator
which had been converted to run on a
12 volt system. After some weeks in use,
Elizabeth realised that the fridge was
drawing a significant amount of power

from her system. Realising that she
would need more solar input, she
bought three more panels. The instal-
lation was done by her local electrician,
herself and her brother-in-law.

After staining the interior of her
timber house a deep golden colour,
Elizabeth started planning what sort
of lighting she would like to fill her
new home. In the beginning she used

Want To
Know More
About
Permaculture?

PERMA

culture

INTERNATIONAL JOURNAL

PIJ has the solutions you seek

Dedicated to practical
and sustainable environ-
mental strategies for
Australia and the world.
Packed full of articles,
designs and contacts.

For Information or Subscriptions
($18 PA) Phone (02) 6622 0020

AT NEWSAGENTS NOW

Six Solarex
solar panels

Solar Charge
regulator

Battery charger charges
batteries (if they are low)
when generator runs

Six 2 volt cells
connected in series
to provide 12 volts

Battery supplies 12 volts
DC to lights, fridge and TV

Generator provides 240 volts AC to
washing machine and other appliances

5kVA Honda
generator started
by switch in house

Elizabeth’s power system.
Apart from pushing a button
when she wants 240 volt power,
everything is automatic.
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a few fluorescent lights, but was dis-
pleased with the colour of light they
provided. Her brother-in-law suggest-
ed she try halogen lighting, which
was not very common in 1985. Al-
though they are not as efficient as
compact fluoros, Elizabeth much pre-
ferred the warmer light. She installed
the 12 volt halogen lights throughout
the house.

In the large bay window she has a
statue of a fisherman holding a work-
ing brass lantern. The halogen glow
from the fisherman’s lantern is a warm
beacon, emanating light that can be
seen from the long winding dirt drive-
way leading up to her house on the
hill.

Solar hot water
Along with having six solar panels on
her roof, Elizabeth also invested in a

Beasley solar water heater. She bought
the heater in a package deal along with
the Vulcan Ever Last stove and the first
three solar panels. This entire package
cost about $3500 in 1980.

In the winter, the solar water heater
usually needs an extra boost. This is
provided by her wood burning stove,
which is connected to the solar water
heater by pipes. This boosting system
provides her with all the hot water she
can use.

The large kitchen stove not only adds
warmth, comfort and character to her
house, but also dries clothing and can
boil water as fast as an electric kettle.
Elizabeth sadly adds that the company
that manufactured the stove no longer
makes them. When winter comes, Eliz-
abeth relishes her homey wood stove,
knowing it is both baking biscuits and
heating water for the bath.

Along with her panels, generator and
solar water heater, Elizabeth also main-
tains her lifestyle by growing a vegeta-
ble garden. The variety of plants in the
garden is vast, as are the colours of the
blooming flowers. Her vegetable crop,
which is interspersed with herbs, in-
cludes lettuces, beans, potatoes, on-
ions, carrots, tomatoes, cauliflowers
and many others. Elizabeth knows that
no matter what the season, she will al-
ways have something tasty and healthy
to boil, fry, chop and bake.

Looking back on her experience of
building a house, raising spring lambs
and having a family has helped to con-
tribute to her persistent nature and
healthy well being. Asked if she
would do it the same way again, Eliza-
beth immediately answered, ‘Yes, I
would.’     ✲

�ROOF PAINT THAT GIVES
YOU A COOL BUILDING ...�
Ceratech, a ceramic particle coating,
cuts the radiant heat coming through
your roof by  between 14° and 20°C
.... so your building can be 50%
cooler in summer without air-
conditioning. Or if you have air-
conditioning it operates more
efficently and your power bills are
considerably reduced.

CSIRO test show Ceratech solar
reflectance at 81% with only a 400-
500 micro coating. Its chemically
inert, has no in-organic co-solvents,
is water based, non toxic and dries
to a tough abrasion resistant surface
on steel, aluminium, concrete,
fibreglass, wood, asbestos, fibre
cement, etc.

Contact-
FASHIONWALL COATINGS
Phone (03) 9584 5388
Fax (03) 9584 5721
359 Warrigal Road,
Cheltenham 3192,
Victoria, Australia

Rust and Elasticity
On metal roofs Ceratech neutralises
rust by instantly converting iron
oxide into iron sulphate so your roof
will simply last longer without
replacement. It also has a 325%
elasticity or ‘stretch’. This virtually
eliminates thermal shock and the
noise it produces.

Water Proofing
Ceratech stops most leaks and one
of the coatings in the range is
specifically made for flat roofs
which hold water. It’s a tough
durable coating made to hold
ponding water for up to 30 days
without any deterioration.

Where used
Ceratech is being used on
breweries, wineries, warehouses,
poultry sheds, piggeries, boilers,
petroleum storage, post offices,
bureau of meteorology, shopping
centres, office buildings, schools
and domestic buildings -
testimonials available.

ADVERTISEMENT
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Ever since I was a teenager, which
is now a couple of decades ago, I
dreamed of living in a solar pow-

ered house. I can remember vaguely the
oil crisis of the early 1970s and the fore-
casts giving fossil fuels a finite future. I
can also remember growing up know-
ing that the nuclear industry was leav-
ing the planet with an extremely
dangerous legacy. Solar energy was the
obvious answer, especially in Australia.
And more recently, the emergence of
evidence of the greenhouse effect has
provided an additional imperative for
renewable and non-polluting sources of
energy. New discoveries of fossil fuels
are simply prolonging the industrial and
consumer societies addiction to unsus-
tainable practices.

But there were always questions
about solar electricity. Was it just for
people living in the bush out of reach

Clocking up a solar surplus
In April 1996 a house in the Melbourne suburb of West Brunswick became
the second grid connected solar house in Australia. In ReNew issue 58 we
reported on the details of the system and its early performance. The house is
now on Citipower’s and SEDA’s list of accredited Green Power solar
generators. With Citipower about to launch its 100 Photovoltaic Roofs
Program, and with many electricity retailers around Australia now offering
their customers Green Power, Stuart McQuire gives a timely update on how
the system has performed
and what you might
expect from similar
systems.

Stuart McQuire with his grid connected

solar array. Stuart’s household has

made a ‘solar profit’, generating more

electricity than it has used, since the

panels were installed in 1996
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Between April 1996 (when the solar

panels were installed) and the start of

September 1998 the solar panels

generated 4,763 kilowatt hours and

the household used 3,404 kilowatt

hours of electricity. Note that this

period includes three winters, but only

two summers, when solar electricity

production is higher. Over the most

recent 12 month period (September

1997 to September 1998) the solar

panels generated 2,100 kilowatt hours

and the household used 1,240 kilowatt

hours, giving a solar surplus for the

year of 860 kilowatt hours. In other words, a system 60 per cent of the size of the one installed would have been

enough to meet the household’s needs. As the graph indicates the household paid one bill for electricity consumption

for the winter period of 1996, but by the start of September 1998 had clocked up a solar surplus with Citipower of 1565

kilowatt hours. The graph shows that solar electricity production is higher in summer than winter. Over the most recent

12 month period the amount of electricity generated has averaged 5.75 kilowatt hours per day, while the household

consumption has averaged 3.40 kilowatt hours per day.

How the house’s solar electricity system has performed
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of the electricity grid? Did it take more
energy to produce the solar panels than
you could expect them to produce over
their operational life? Was it just for
people prepared to live without the con-
venience of modern appliances? Would
you need so many solar panels that you
would have to cover the whole roof of
your house and maybe more? Would
you need special low voltage appliances
and new wiring for the house? And the
big question for most people: is it ‘eco-
nomic’ or affordable, or should you wait
until it is ‘cheaper’ than conventional
electricity? For our household the an-
swers to all these questions are now
clear, and hopefully our experience will
help others considering similar ques-
tions.

Now we know solar electricity works.
In some ways things have gone beyond
what we would have imagined possi-
ble. Even in winter, and even in Mel-
bourne, this year our house put more
electricity back into the grid than it

used. Since the winter of 1996, when
we last paid a bill to Citipower for elec-
tricity consumption, we have clocked
up a solar surplus equivalent to over a
year’s worth of electricity consumption
for our household.

Many people have asked us if we
would have had the system installed if
we’d had to pay for it’s full cost (our
contribution was $5,000). The answer
is that at the time we would have opted
for a smaller system. A system of about
1.2 kilowatts would match our electric-
ity consumption. If we were to move
house, a system of that size would cost
about $11,000, and at current interest
rates would add about $15 a week to our
mortgage repayments.

We know many people who have spent
tens of thousands of dollars building or
renovating houses, but have not been
able to ‘afford’ energy efficient measures
or solar water heaters. It seems that en-
vironmental initiatives have to pay for
themselves in a conventional sense, oth-

Citipower’s 100
Photovoltaic Roofs
Program
Citipower is about to launch its 100
Photovoltaic Roofs Program, which
aims to install grid connected solar
panel systems on 100 roofs over the next
12 months. A range of different options
will be offered, with systems starting
from about $6,500 (for a system with a
generating capacity of 0.5 kilowatts).
Other options will include a 1 kilowatt
system for about $9,000, a 1.5 kilowatt
system for about $12,500, and a 2 kilo-
watt system (the same as the one in this
article) for between $17,500-$18,500.
These prices are approximate but in-
clude installation, solar panels and in-
verters. The metering will credit any
solar surplus at the retail rate (about 12
cents per kilowatt hour).

For a brochure outlining this program
phone Citipower on 131260.
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The house and the people
The house is a four bedroom 1929 Cali-
fornian Bungalow style weatherboard.
Living in it are Wendy Orams, Stuart
McQuire and their daughters Kendal
(7½) and Alex (4). The house has not
been renovated extensively for energy
efficiency, but changes have been made
to reduce energy consumption. A solar
water heater has been installed to act as
a pre-heater for a conventional gas wa-
ter heater. The ceiling has been insu-
lated, weather stripping fitted to stop
drafts, compact fluorescent lamps fit-
ted in place of most light bulbs, and
deciduous trees and vines planted on
the north and west sides of the house.
A gas space heater is the main source of
heating and gas is used for cooking.
Electricity is used for the fridge, wash-
ing machine, TV, stereo and usual
household appliances.

The solar panels also now supply a
home office (a converted bungalow)
from which Stuart now works full time,
making it one of the first grid connected
solar powered offices in Australia.

Technical details
The system consists of an array of twenty
four 83 watt Solarex photovoltaic pan-
els, mounted on the north facing roof of
the house, covering an area of 18 square
metres. The solar array has total gener-
ating capacity of about 2 kilowatts. The
array leads to a 2.2 kilowatt CSA inverter
that converts the electricity to 240 volts
AC for use in the house, with the sur-
plus feeding back into the grid. Because
the system is grid connected it doesn’t
require any batteries.

Open days
The house at 19 Murray Street West
Brunswick is open to the public six

times a year. Open days for 1999 are on
the following Sundays, between 1 and
4 pm: 21 February, 7 March, 21 March,
18 April, 2 May, 16 May.

The Whisper
wind generator

• Models from 500 to 4500 watts
• Voltages from 12 to 48 volts
• 2 year warranty
• Low wind area models available
• Complete with EZ-Wire controller

Southwest Solar
RMB 2309, Portland VIC 3305
ph:(03) 5523 7252, fax:(03) 5526 5349
email: barko@iconnect.net.au

Panels
Batteries
Inverters
Lighting
Systems
AC & DC

S LAR
SOLUTIONS

AUSTRALIA Pty Ltd
ACN 083 767 775

Renewable Energy
Equipment

NICK GRAHAM
Naremburn NSW  2065

email:   solarman@easy.com.au
Ph   02 9437 1940
Fax  02 9437 3140
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erwise they are judged as not worth do-
ing. Clearly when it comes to buying
cars, computers or clothes, the cheapest
option is not necessarily the one most
people choose. The reason they don’t is
that there is usually a perceived differ-
ence in quality, performance or even sta-
tus of the more expensive items. People
buying the latest model cars are not ex-
pecting them to pay for themselves.

Unlike energy from fossil fuels, solar
energy is renewable, abundant, and
non-polluting. Solar panels pay off their
energy debt (the amount of energy it
took to make them) in 18 months to
two years. Conventional electricity
from coal fired power stations is leav-
ing an enormous debt (the greenhouse
effect) for future generations, and im-
pacting on the planet’s life support sys-
tems. The price of conventional
electricity does not reflect this in any
way.

We are hoping that many people and
organisations take up Citipower’s 100
Solar Rooftops offer (see sidebar on
page 25) or similar offers elsewhere. In
New South Wales, SEDA is coordinat-
ing a program aiming to have 2000
photovoltaic rooftop systems by the
year 2000, with a scheme that currently
is offering a 20 per cent cash rebate on
systems installed. In parallel to these

programs, people and organisations
now also have the option of joining
Green Power schemes through which
they can purchase electricity from re-
newable sources including hydro,
biomass, wind and solar, without hav-
ing to cover the capital cost of install-
ing systems on their own properties.
It is great that thousands of people have
already done this.       ✲

• One set lasts at least 365 washes
• An alternative to toxic laundry detergents

& easier to use!
• Ceramic beads react with water to remove dirt
• Leaves no lingering smell and doesn’t damage

clothes
• Works in all washing machines
• Write or ring for free brochure and positive test

results by the Australian Wool Testing Authority

Cleanmaster Ceramic Washing Stones
PO Box 250, Tugun, Qld 4224,

Freecall: 1 800 646 323
Fax: 07-5525-6654

Washing Stones
Cleantec Ceramic
Washing Stones

$64.95
+ $4.50 p & h

WOOD STOVES with

Cast Iron durability
• Large fire box with choice of Domestic Hot water
   or Central Heating boiler

• Large self cleaning cast iron oven

• Large cooking surface with ground hot plates

• Choice of models and finishes

8 Roosevelt St, Nth Coburb 3058
Ph (03) 9354 4666 Fax (03) 9354 9971

FOR YOUR
CLOSEST
DEALER

CONTACT:
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In a time when words like ‘green’
and ‘energy efficient’ have been mis
appropriated by corporate image-

makers, we need to be wary of the dif-
ference between propaganda and
genuine attempts at sustainable devel-
opment. In the last issue of ReNew, one
feature article provides a prime exam-
ple of the wool being pulled over the
public’s eyes, using the concept of eco-
logically sustainable development to sell
a housing development, and indirectly,
a clean, green corporate image for the
organisations involved.

Along with students from my third-
year Technology Teacher course, I vis-
ited this ‘new’ concept in village
planning  in 1997 to gather ideas for de-
signing a six star, energy efficient home
and an eco-school. After our visit to the
Village for the Future, as the ReNew arti-
cle was reverentially titled, we came
away less than enthused with many as-
pects of the project.

In the article, it is claimed that the vil-
lage is trying to demonstrate ecologi-
cally sustainable development. The
South Australian Housing Trust Engi-
neering Coordinator, Dennis Mitchell,
asks for a constructive critique, which

with my students’ input, I am happy to
provide.

The village is at the end of a rather
flat and treeless industrial peninsula,
the seaward side of which has again be-
come popular for housing among Ad-

elaide’s more ‘well off ’ residents.The
site can be windy but is not extremely
cold; it is however inclined to get hot.
Perhaps this is a heat-island effect from
the industry across the dual carriage-
way.

An analysis of the photographs that
accompany the article is useful for get-
ting behind the facade of supposed ‘en-
ergy efficient design’ presented.
•In the wide shot (below), most of the
houses shown have windows facing east

across a roadway: two have added sarlon
cloth to reduce some of the summer
heat. None have solar water heaters.
•The north facing houses on the left
have a variable amount of eaves—from
none to a full scale verandah (which ob-
structs the winter sun).
•The Loughlins’ house is so close to the
one due north (to the right in the pho-
tograph) that its solar access is limited
to the small dining area.The bedrooms
are in the hottest corner of the house.
•The ‘SolarSense’ house has such a va-
riety of widths of eaves on the north
side, carpets where tiles are needed to
hold winter warmth, and such poor
zoning that it would be better called the
‘solar nonsense house’.

Of the 65 houses we visited on site,
we could only find one that matched
the solar orientation model demon-
strated by the land agent—and that, like
so many houses in the village, was
cheek-by-jowl with a two storey house
on its north side.

The interiors of the houses had been
matched to those found in popular
home magazines that do so little about
‘demonstrating how households can
maximise savings with minimum im-

A village for whose future?
In the last issue of ReNew we featured a residential development presented by
its marketers as a model for sustainable development. John Smith provides a
less flattering critique of the Newhaven village

The Loughlins’ house
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pact on natural resources and the envi-
ronment’, as stated in the article.

Reflective tiles, spa-baths, carpets al-
most throughout, airconditioners, in-
efficient lighting and too little use of
south light or skylights are common
features of this village.

What we had hoped to see were
houses with their long axes running
east-west, their windows facing north
and south, living areas zoned to the
north side, vegetation being used to
provide shade and facilitate summer
breezes, vergolas being used to control
entry of sunlight, tiles or concrete for
absorbing winter warmth, and natural
light flooding the interiors. Instead we
have energy propaganda!

One student, Ashleigh Paton, con-
cluded... ‘New Haven village is intro-
ducing the concept of energy efficient
housing as an issue that deals with ap-

pliances and services more so than good
passive energy conservation. A more
radical approach that encompases the
actual house design and placement on
an allotment may have been more
beneficial in creating a truly energy
efficient home.’

 What disturbs me most is the collu-
sion between a normally well respected
South Australian Housing Trust and
industry, to sell the South Australian

public short rather than to promote the
‘intelligent city ’ concept that was to
underpin the Multi-Function Polis
(MFP). This was to be the site for the
first MFP villagers!

What is needed are some genuine ex-
amples of ecologically sustainable de-
velopment by the building industry and
government to educate home owners
in what could be, with much less atten-
tion paid to the conservatives who con-
tinue to bleat that anything different
won’t sell. In Adelaide you can spot the
poorly designed house a long way off
by the airconditioner hanging out of it.

So I’ll just have to build myself a well
designed house that demonstrates true
energy efficiency can be inspiring, sus-
tainable, affordable, run on renewables,
educational and saleable.
John H Smith ( Environmental Edu-
cator, lecturer in Energy Systems)

The SolarSense home

ECO REAL ESTATE AUS
www.eco.com.au

Preserving Natural Eco Systems
Promoting Sustainable Living

ECO PROPERTIES FOR SALE
NSW

Nowra 40Ac-Bldg Permit $155,000
Sydney 3B/R, Attic, 5 levels, $698,000

Arch Design/Built “Healthy House”
Singleton 450Ac-Bush Lodges $125,000
Kempsey 320Ac-Solar House $245,000
Pt Macquarie 80Ac-Bldg Slab $85,000
Coffs Harbour 129ha Eco Tourism/Dev Site

QLD
Warwick 9ha Fenced, Dam, BFA $65,000
Noosa/Cooroy 8ha Pwr, Ph, Tanks, Shed,
Bathrm/WC, Dam, Hse Site, Views $180,000
Gympie 1Ac, Permie Gdn 4B/R Mudbk+W/S $145,000
Bundaberg/Innes Pk     Permie Food Garden, $165,000
40 Fruit Trees, Veges, Rhode Is Chook, System,
2B/R Arch Passive Solar on 3/4Ac, No work, Walk Beach
Yeppoon 130Ac 120 Mango Orchard $175,000
1800mmpa 100% Water Catchmt Urgent Sale

Properties-Products-Projects-Newsletter
PO Box 33, Oyster Bay 2225, Ph/Fax 02-9528 8614

Mobile 0417 440 911 email: pk@eco.com.au
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N ot so long ago, energy was
thought to be cheap and plen-
tiful, and buildings were

designed accordingly. Architects gave lit-
tle consideration to the most abundant
source of free energy, the sun, and con-
sequently most buildings fight against
their environment to achieve desirable
comfort levels for their occupants.

Today, progressive designers recog-
nise that there are a wide range of is-
sues that need to be considered when
building air conditioning systems, and
some in the building industry are do-
ing something about it. Issues such as
the rising price of energy, environmen-
tal consequences, and illness caused by
the recirculation of air need to be taken
into account. Architects and engineers
have had to start coming up with new
ways to make people comfortable in
summer, while keeping costs down and
environmental impact low.

The design principles of ‘passive so-
lar’ methods include having the appro-
priate solar orientation, putting thermal
mass in the building interiors, and
putting insulation in the building en-
velope, which includes the roof, walls,
and suspended floors. These design
principles lead to passive and low en-
ergy comfort conditioning in buildings.

Passive summer cooling
An air conditioner can be a huge energy drain, and
can be prohibitively expensive if solar panels are
needed to power it. Emil Prelgauskas looks at a
passive alternative that, along with sensible building
design, will mean a cool, energy efficient summer

A trial of an evaporation pad for a

subsidence tower at Monarto Zoologi-

cal Park. When in place, water is

pumped into the panel, where it

vaporises and travels to the bottom of

the tower. This creates cooling air

movement inside the building.
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The energy that supplies the build-
ing can be generated by renewable
sources, such as solar photovoltaic and
wind turbines. This approach is cost
effective where energy use is kept within
the generating capacity of a small re-
newable system. However, in some cir-
cumstances, a building’s mechanical air
conditioning systems alone can repre-
sent one third of its total energy de-
mand. Since this is such a high
proportion of total use, low energy
comfort conditioning is crucial to a
building’s overall energy efficiency.

Efficient winter warming can be
achieved by a mix of passive solar heat
gain into the building, backed by solar
heat circulation through a reticulated
water loop, or support heating from gas
or sustainably grown timber.

Unfortunately, summer cooling can
be more problematic. Moving heat out
of a building conventionally requires
energy input, and is usually done by re-
verse cycle air conditioning. As tem-
perature differential between inside and
outside increases, the efficiency of the
operating mechanism declines.

A more energy efficient method,
evaporative cooling, can be designed
into a building, and can maximise the
‘passive’ use of energy. This integrated
approach makes use of ‘subsidence tow-
ers’, and was developed from trials con-
ducted in Arizona in the US, drawing
on traditional evaporative systems from

the Middle East. Evaporative cooling is
most suited to dry climate areas—in
Australia this means most of South Aus-
tralia, the lands west of the Great Di-
viding Range, and the inland of Western
Australia, but excluding the tropical
north of the continent.

When air is humidified it increases in
both mass and latent heat capacity. The
weight of this water vapour in a tower
top encourages the air there to flow

down the tower. This process draws in
outside air to repeat the vapour and flow
cycle. The air flowing into the building
moves past the occupants, and thus cre-
ates the cooling sensation.

About half a dozen schemes for de-
signing such systems into buildings have
been carried out in Australia, mostly in
South Australia. One of the first com-
pleted projects was at the Monarto Zoo-
logical Park Visitor Centre, near

The finished building at Monarto

Zoological Park, designed by Phillips

Pilkington Architects. The subsid-

ence tower, at the rear, is integrated

into the building design.
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Adelaide. Shortly after this project was
completed, a subsidence tower was
commissioned in a new three storey
house at Kuitpo, 40 km southeast of Ad-
elaide. Schemes have also been prepared
for a number of retrofits to existing
houses, including one with the tower
set inside an existing Dutch gable on a
villa.

Subsidence towers offer some space
cooling with minimal use of energy and
controlled use of water. For example, in
the Kuitpo house, a caravan pump de-
livers 25 litres of water per hour at low
pressure (20psi) to the tower top. The
pump operates intermittently at this low
water flow rate, the energy use rated at
the pump is 3 amps at 12 volt DC. To
reduce the pump operation, the power
supply has been modified to 6 volt DC,
supplied from the house’s 1.5kW wind
turbine battery bank as a small part of
the house’s total energy use.

At the zoo, the 240 volt AC pumps
that were installed proved to be poorly
matched to the low water flow rates
needed, with water supply pressure ris-
ing gradually during use. Pressure re-

lief occurred by physical failure of a tap
or junction in the supply pipe network.

Both these installations were de-
signed to supply water to fully wet the
tower-top pads, with minimal water
overflow. However, overflow does oc-
cur on humid days, when natural va-
porisation rates are reduced.

The approach used in conventional
evaporative systems is to recirculate ex-
cess water flow. One subsidence tower
under development uses this approach,
with 20 litres per hour of water flow de-
livered to every pad and excess water re-
turned to the tank for recirculation.
However, this is still only 300 litres per
hour of total water flow to the tower,
substantially less than general 240 Volt
AC pumps are intended for.

The cooling action of evaporative sys-
tems depends on air through-flow paths
designed into the building layout. Air
needs to exhaust elsewhere in the build-
ing to avoid back pressure opposing air
inflow from the tower.

This includes air inflow at the shaded
down-sun portion of the building, and
air outflow to the sunward warm side

of the building. Wind from the sunward
side is deflected with building or land-
scaping features to avoid back-flow . For
example, the Kuitpo house includes the
subsidence tower positioned over the
stairwell on the southern side of the
building. The air flow paths include the
open upstairs loft area, across the open
plan living, dining, kitchen, outside
deck main floor path, and finally, down-
stairs to the north facing conservatory
with its controllable exhaust vents.

Other projects using a similar layout
include a house at Redcone, also near
Adelaide. Here, instead of a subsidence
tower, a safari roof, tropical vegetation
undergrowth and sunken room achieve
the same comfort outcomes.     ✲

Emilis Prelgauskas is an architect with
over 30 low energy buildings com-
pleted in South Australia. Emilis has a
web site outlining more of his projects
at www.emilis.sa.on.net.

Further reading:
Giovoni, B, Passive & Low Energy Cool-

ing of Buildings, 1994, Van Nostrand
Reinhold.

Rainwater tank

descending air flows through building
ventilation paths, cooling the
occupants

Rain water delivered to
low-rate drip evaporative
tower-top

Simple passive cooling:
how a subsidence tower works

low flow,
low pressure ,
energy efficient pump
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Maintaining evaporative coolers
With another hot summer looming, it is time to drag the old
evaporative cooler out of the shed and restore it to top working
order. There is then an excellent chance for readers outside the
tropics to keep cool on most hot summer days ahead. There will
inevitably be a few humid days when these devices do not work
very well. If you can put up with that, then there are dollars to be
saved and emissions to be avoided (compared to using air condi-
tioners).
•Open the rear cover and disconnect the water supply tube from
the top drip channel. This part is messy, and best done outdoors.
•Remove the pads stuffed with wood shavings (aspen) from their
retaining clips or brackets.
•Hose the pads clean with a high pressure water hose.
•If the pads still look grey or smell very musty, throw them in a
bath with a handful of Softly and gently knead several gallons of
smelly black or brown water out of them. Rinse them under the
shower until no soap suds remain.
•Flush any salt or dirt from the bottom of the water tray by re-
moving the drain plug. This should be done fortnightly through
the summer if use is regular or heavy. Re-fit the plug.
•Fill the water tray with clean water until the submersible pump
is covered. Carefully connect to the electricity mains and test
that the pump is working. Some models need to be on high speed
for the pump to work effectively. Clean the pump if necessary.
•Reassemble the evaporative pads inside the rear louvre panel(s)
and reconnect their water supply tube.
•When summer arrives, place the cooler as tightly as possible
against an open window frame in your main living space, fill it
with water and enjoy a greenhouse-friendly cool breeze!

Dr Michael Gunter

Hot ideas for a cooler summer
A space-age roof paint
While more sexy space byproducts like solar cells and kevlar fab-
ric get most of the limelight, there are others finding new appli-
cations on terra firma all the time. One product that recently
became available in Australia was developed to coat the Space
Shuttle, to dissipate heat upon re-entering the earth’s atmosphere.

Ceratech’s main practical terrestrial application is as a roof coat-
ing. At around $16.50 per square metre for two coats, it is sub-
stantially more expensive than conventional roof paint, at around
$1.50 per square metre for two coats. But it does offer cost ad-
vantages. While conventional paint will need to be repainted af-
ter seven to ten years, Ceratech has a ten year warranty, and given
a fair amount of manufacturer conservatism, it should last well
beyond that. Ceratech’s manufacturers also claim that the coat-
ing can stop the rusting process on an iron roof.

Ceratech can be used where other reflective insulation is diffi-
cult to install. ReNew spoke to one customer, Mark Prince, who
runs a sand blasting business in Kalgoorlie. With summer tem-
peratures reaching 46°C, Mark’s buildings can get pretty hot, es-
pecially given that he uses freight containers for storage and
workshops. In one container used for storing drinks, the bottles
blew their tops as the liquid inside them approached boiling point!

Mark heard about the ceramic coating, and gave it a go. Where
container walls had been capable of burning human skin in the mid-
dle of the day, north facing walls were only faintly warm after the
coating was applied, and the south facing walls were actually cool.
He has been so impressed that he has coated 12 buildings, including
some for friends, as well as the roof of his truck cabin, which he says
is much cooler. Mark is also impressed with that the coating washes
up in water, and is safe for rooftops that collect drinking water.
Ceratech is distributed by Fashionwall Coatings, 359
Warrigal Rd, Cheltenham, VIC 3192, ph (03)9584 5388.

The Australian & New Zealand Solar Energy Society represents the leading edge in solar energy.
As a member of the  Society you will be in the company of the leading researchers, developers and
industry members in the field.   However, membership is not restricted to academics and profession-
als.  Anyone with an abiding interest in promoting sustainability is welcomed.  The benefits of mem-
bership include the journal Solar Progress;  annual conferences;  local activities in your state or
territory; access to reduced prices in the ANZSES Mail Order Bookshop and more.

How informed are you about developments in renewable energy?

For a  free copy of Solar Progress, fax this page to ANZSES Administrator,  (02) 9311 0004 or send to
REPLY PAID 32, Box 1140 Maroubra NSW 2035.   For further information, ring (02) 9311 0003, or
email ANZSES@arch.unsw.edu.au

Find out more with this offer!

❒ ANZSES Membership

❒ Solar Radiation Data Book

❒ Annual Conference

❒ Solar Bookshop

YES! I want a sample copy of Solar Progress and information on:
Name....................................................
Address..........................................................................................
Suburb............................................................................................
Postcode...................State.......................
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What do energy and food have
in common? They are the
basic needs for rural com-

munities in developing countries that
want to negotiate their own path to sus-
tainable development.

That is why APACE (Appropriate
Technology for Community and Envi-
ronment), the small but effective Syd-
ney-based development assistance
agency, focuses on village energy sys-
tems and food security in its south Pa-
cific and southern Asia regional
development programs.

Despite the stereotyped image of
sandy coral atolls, many South Pacific
islands are what geographers call ‘con-
tinental’ islands—they are mountainous
and forested rather than flat and sandy.

Mountainous islands, a wet tropical
climate and perennial streams provide
opportunities for generating electricity
from micro-hydro turbines—small hy-
dro-electricity generators that do not
require waterways to be dammed. The
Pacific has perhaps the greatest
unrealised micro-hydroelectric poten-
tial of any region on Earth.

APACE’s involvement with micro-
hydroelectric development to supply
village energy started a little over 16
years ago in the village of Iriri in the
Solomon Islands.

The Iriri turbine continues to supply
the village with electricity for domestic
power needs, and to operate a small bak-
ery. The bakery, an initiative of the vil-
lage women’s group, supplies fresh

bread to the village and earns income
for the group.

The Iriri turbine, and others used for
village electrification, are larger than
those used to power households in Aus-
tralia. A village-sized turbine must be
able to supply lighting needs as well as
have the extra capacity to power small
scale village enterprises. The Iriri Tur-
bine has a 10 kilowatt generator, and
generates electricity at 240 volts AC.

Appropriate technology
Where terrain, water supply, height of
the water supply above the village and
other conditions are suitable, APACE
has found micro-hydroelectricity to be
the most appropriate energy technology
for frequently-isolated rural villages in
the Pacific. There are a number of rea-
sons for this.

The first reason is that micro-hydro
systems are based on the availability of
a plentiful and renewable resource—
moving water. It is applicable on any of
the Pacific’s continental islands which
have perennial streams of suitable gra-
dient in reasonable proximity to villages.

Another factor supporting the appro-
priateness of micro-hydro systems,
rather than diesel or photovoltaic en-
ergy, is that they can be maintained by
trained local people. Systems installed
by APACE are handed over to village
ownership after commissioning.

To facilitate village ownership, all
APACE village energy projects contain
a large component of training, includ-

ing an emphasis on the training for
women, because women are especially
affected by the introduction of micro-
hydro systems. The training allows
communities to plan for the installation
of systems, in which they are required
to participate, and to manage the sup-
ply of power.

APACE village energy projects have
trained a number of people to techni-
cian level. Their responsibility is to pro-
vide maintenance in the case of
breakdown and to survey villages for
hydro-electric potential.

A critical factor in favour of micro-
hydroelectricity is that it can be run as
frequently and for as long as needed. No
batteries are required to store energy, as
is the case with solar electricity. For
many rural villages, the capacity to gen-
erate sufficient income to periodically
replace photovoltaic batteries is very
limited.

Cost effectiveness is consequently a
factor in favour of micro-hydroelectric-
ity over photovoltaics. Related to the
cost-effectiveness of micro-hydro is the
capacity to support the development of
village economic enterprise, which can
require large and expensive photo-
voltaic systems.

Village projects in which APACE mi-
cro-hydro systems figure include the
milling of sustainably-harvested logs
from customary land, the cooling of fish
catches to preserve it during transport
to market, and village carpentry
projects.

Sustainable development

Providing development assistance is more than installing technology and hoping
for the best. Russ Grayson outlines the holistic approach taken by an Australian
development organisation working in Pacific Island villages

in the South Pacific
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A large-scale project

The Western Provinces Rural Electrifi-
cation Program is a bold plan to bring
electricity to the 116 villages that have
registered interest, and have been as-
sessed by a trained team of local people
for their micro-hydroelectric potential.
Seven of these villages have now been
prioritised for projects to begin, and
funding was recently obtained to enable
the first of these to go ahead.

Agriculture
Agriculture is the second main strand
in APACE’s community development
work in the South Pacific. Because 80
per cent of Solomon Islanders rely on
the productivity of their bush gardens
for their family sustenance, the APACE
agriculture program focuses mainly on
improving subsistence gardens.

The same techniques are applicable to
food gardening for income generation,
and some participants sell excess produce
at local markets to earn money for needs
they cannot produce themselves.

The agency’s village agriculture pro-
gram, underway for the past five years
in the Solomon Islands, utilises the Low
External Input Sustainable Agriculture
(LEISA) model. This model has proven
successful with agricultural develop-
ment agencies worldwide.

Using LEISA, project trainers and the
communities they work with seek to
minimise changes to local farming sys-
tems, while improving yields. They also
promote the local production of inputs
and farmer innovation to reduce costs
and reliance on external sources.

Consequently, an organic farming ap-
proach has been adopted, because it
promotes the use of locally adapted spe-

cies, local production of inputs or their
sourcing through local markets, and re-
duces reliance on imports like synthetic
pesticides and fertilisers. Pesticides, for
example, are locally produced from
chilli and tobacco plants.

APACE’s approach
Like the village energy program,
APACE’s agricultural program relies on
village participation in planning and
implementation. Local village trainers
are educated to extend what they learn
into their communities.

Farmer innovation is basic to the
agency’s agricultural training. In devel-
opment assistance jargon, the method
is known as participatory technology
development.

Farmers are encouraged to trial new
techniques in a corner of their field, to
monitor and assess the techniques and

Chief David Bule Hite from Ghatere Village in the Solomon Islands, with the village’s 12 kilowatt micro-hydro turbine, installed in

an APACE project. The turbine supplies electricity to 38 houses, street lights, a church, school and health clinic.
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then to make the decision as to whether
to incorporate them into their farming.
This try-before-you-adopt approach has
proven successful. Unlike other ap-
proaches to agricultural development, it
does not require a wholesale change in
farming methods and so does not require
farmers to take risks with their garden
productivity that they cannot afford.

When starting to work with a rural
community, APACE’s approach is to in-
troduce a limited number of  technolo-
gies, then progress in easily manageable,
small stages as the new knowledge is con-
solidated. This ensures village food gar-
deners are not overwhelmed with
information, and fully comprehend the
benefits of new techniques.

Saving genetic resources
The Solomon Islands Planting Materi-
als Network (PMN) is an initiative of
the APACE agriculture program which

aims to increase farmers’ self-reliance
in agricultural seeds.

The network operates in a similar way
to Australia’s Seed Savers Network.
Members save and distribute agricul-
tural seed through the network, mak-
ing a wider variety of species available
and preserving agricultural biodiversity.

In its establishment, the PMN was
assisted by the Seed Savers Network’s
Jude and Michel Fanton. Emma Stone,
also from the Seed Savers Network, is
currently working with the PMN to
train local people such as project worker
Roselyn Kabu and others in seed pro-
duction, processing and exchange.

Support
APACE has involvement in countries
other than the Solomon Islands, for in-
stance there are micro-hydro projects
and consultancies in Papua New
Guinea and Laos.

The agency draws its financial and in-
kind support from a number of sources
including AusAID, APACE members,
businesses and the public.

Further support comes from the Uni-
versity of Technology Sydney, which
provides office space and a micro-hy-
droelectric research and development
laboratory. The research laboratory,
which is administered by a CSIRO-
approved research committee, makes
APACE unique among Australian non-
government organisations. It was in the
laboratory that an electronic micro-hy-
dro controller was developed. It has
since been deployed on all APACE mi-
cro-hydro systems to safeguard the tur-
bine in case of malfunction.

In 1998, the presentation of the Sir
Edward Dunlop Queen’s Trust Award
for Young Australian of the Year to
APACE Solomon Islands Agriculture

Westwind
2.5kW & 10kW

Wind Turbine Assembly

2.5kW $7,728
10kW $22,312

Rectifier/controller and load dump

2.5kW $2,816
10kW $3,987

Use your own tower or our 18 - 30 metre hinged towers
which can be towed with a 4WD.

2.5kW from $5,276 (18 metre)
10kW from $11,156 (18 metre)

GP & GF HILL Pty Ltd
Manufacturer

Westwind Turbines
29 Owen Rd, Kelmscot,

WA 6111, Australia
Phone:(08)9399 5265

fax:(08)9497 1335
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Project Manager, Tony Jansen, recog-
nised his years of valuable work in de-
velopment assistance and confirmed the
value of the agriculture program.

The intention for the coming years is
to further develop the agriculture pro-
gram, to raise funds and to embark on
the implementation of the Western Prov-
ince Rural Electrification Program in the
Solomon Islands.   ✲

Further information
Contact APACE, c/- UTS, PO Box 123,
Broadway, NSW 2007.
Ph: (02) 9514 2554, fax: (02) 9514 2611.
Email: apace@ uts.edu.au. Tax deduct-
ible donations can be sent to the above
address, made out to APACE, credit
card payments are also acceptable.

Russ Grayson is the APACE Projects
and Development Education Officer.

Villagers participating in an APACE program lay cable to bring micro-hydroelectricity

to their homes and community.

Resellers Wanted
All States

1800 773511

Contact Mark Ivison
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Solar Craft I with ten Lucas 1.3 watt so-
lar modules. The total weight of Solar
Craft I worked out at 17.2 kg, of which
3.2 kg was solar panels. Freeman’s little
boat achieved a modest maximum
speed of 2.4 kilometres per hour.

During the following winter, this in-
novative Brit carried out further modi-
fications, increasing the solar array to
28 watts (14 volts at 2 amps), increas-
ing motor speed substantially. He tested
fifteen types of propeller in a home-
built water tank—and was able to in-
crease the propeller speed to 450 rpm.
These changes increase the speed of
Solar Craft I to 4.8 km/h.

On 10 May 1978, this revolutionary
craft made a trip of 6.6 km in two hours
on the Oxford Canal at Rugby. It was
an extremely sunny day, although Free-
man believed that his power efficiency
was interfered with by the vapour trails
left by jet aircraft!

By 1980, the technology had reached
Europe: Max Schik, a Swiss boat-
builder, is reported to have cruised
around Lake Geneva for seven days to-
talling 250 km.

Six years later, Heinz Hayn, instruc-
tor at a technical college in Germany, is
reported to have solar-cruised a con-
verted sailing catamaran down the River

In the 1960’s the burgeoning solar
electricity industry was making pre-
dictions that within ten years the

cost of solar cells would be reduced to
$20 per watt, with an increase in out-
put to 10 watts per square foot. This op-
timistic atmosphere prompted a 65
year-old former consultant on railway
electrification, Alan Freeman of Rugby
in England, to investigate the possible
future uses of this form of energy.

After several experiments with a so-
lar-powered car, in 1975, Freeman built
himself a simple 8 foot catamaran in
marine plywood and duralmin (a hard-
ened aluminium). At first, he equipped

A history of solar boating
A solar boat is the ultimate pleasure craft, operating with no noise or
pollution. Kevin Desmond looks at how the technology has progressed
from a small dawdling catamaran in England to a global fleet of solar
cruisers

In the left corner... Frank Wheeler’s  9 metre solar catamaran Sun Pirate II entered the record books when it cruised 3330 km up

and down the Hawkesbury River in NSW. The previous record was set by Sun Boat II, (see photo opposite).
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Nile from Alexandria to Luxor in Egypt,
covering a distance of 985 km in 30 days.

On 1 July 1988, the world’s first so-
lar boat race took place on Estavayer-
le-lac (Neuchâtel) in Switzerland. A
new sport had been born, and just two
months later ten boats took part in the
first solar double-crossing of Lake Ge-
neva. Another race was pioneered in
Berlin.

Solar boating was noticed in Australia
when Alan Colbeck helmed his twin-
hull Solecist, its 12 volt outboard motor
powered by five, 45 watt Solarex panels,
along the Murray River in South Aus-
tralia—1826 km after 41 days’ cruising.

In November 1990, the Union
Internationale Motonautique, the
world governing body for powerboat
racing, officially created the category
‘boats with electric motors’, subdivided
into two classes: ‘battery’ and ‘solar en-
ergy’.

Around this time, the ST-801, the
world’s first solar cabin cruiser, devel-

oped by Karl Heinz Mirwald of Mo-
naco, proved capable of cruising at the
unheard of 12.5 km/h for six hours.

From 4 December 1992 to 1 January
1993 students and staff of Prince Alfred
College in South Australia cruised their
SunBoat a total of 1080 nautical miles
along the Murray River in Australia.
This 10 metre catamaran was equipped
with a total of 1152 solar cells, giving
60 amps at 24 volts.

Also in 1994, Marquette University, in
collaboration with the American Soci-
ety of Mechanical Engineers, organised
‘Solar Splash’. Eleven boats, built by stu-
dents from colleges and universities in
Japan, Puerto Rico and the US, took part
on Lake Michigan in the US. The entry
from the Kanazawa Institute of Technol-
ogy was the swiftest, recording 23.5 sec-
onds for the 200-metre sprint, equivalent
to a stunning 30.6 km/h.

Development continued elsewhere.
The Netherlands Department of En-
ergy sponsored a range of experiments

with photovoltaic systems, using
monohulls and trimarans—and this led
to projects for hybrid electrification of
passenger boats in the Amsterdam ca-
nals. In May 1995, thanks to the initia-
tive of the Swiss League for the
Protection of Nature, the Aquabus 850
Solifleur went into operation on Lake
Neuchâtel. Whilst its solar-panelled
roof gave it the energy for silent cruis-
ing, its glass bottom enabled its 12 pas-
sengers to observe underwater life.
Solifleur covered over 1500 km in its first
year. A second ‘850’ has since gone into
operation, both boats run by the Cen-
tre Pro Natura of Champ-Pittet.

The following month, more than 170
students and 24 solar boats from thir-
teen US States and Japan took part in
the second Solar Splash on Lake Michi-
gan. Whilst the Arkansas University
entry increased the 200m sprint record
to 40.3 kmh, the Kanazawa Institute’s
Golden Eagle completed the 15 laps at
14.5 kmh.

In the right corner... Sun Boat II, the boat built by students from Prince Alfred College in South Australia. Rumour has it that the

students are out to reclaim their inland waterway distance record from Frank Wheeler’s Sun Pirate.
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Between 1 December 1995 to 7 Janu-
ary 1996, Prince Alfred College students
on board their Westpac Sun Boat II
cruised 2507 km down and a little back
up the Murray River, to achieve the lat-
est distance world record.

Meanwhile that indefatigable Swiss
duo, Wegmann and Schmidt had been
voyaging along the Rhone and Rhein-
Rhône canal to Basel in their latest
Wasser-Hax, unofficially totalling
around 3000 km.

The unlimited nature of solar-cruising
was underlined the following year, when
the 58-year-old Japanese adventurer
Kenichi Horie took 84 days to single-
handedly navigate the solar-powered
Malts Mermaid some 15,000 km across the
Pacific Ocean from Ecuador to Tokyo.
Horie’s 9.5 metre cigar-shaped boat, built
out of an estimated 22,000 recycled beer
cans, was fitted with two nickel-hydride
batteries, with 12 square metres of pho-
tovoltaic cells for a solar peak output of
1500 watts. Fitted with a 50 cm propeller
turning at between 150 and 250 rpm, Malt
Mermaid’s cruising speed was 7.2 km/h.

While Horie was making his epic
crossing, the first Kingston Foreshore
Technology Race was held on Lake
Burley Griffin in Canberra, thanks to
the initiative of veteran solar car race or-
ganiser, Hans Tholstrup. Twenty nine
teams arrived from Australia, Denmark
and Germany.

The contest was won by Incat-039,
which travelled a total of 64 km and
achieved a fastest average lap speed of
17.6 km/h.

The European Solar Boat Champi-
onship was held one sunny July week-
end at La Rochelle, France. Eight
European entries took part in contests
for slalom, manoeuvrability, towing,
sprint and distance cruising. The win-
ner-takes-all boat was the French trima-
ran CREA 2000, a La Rochelle
University project. CREA 2000’s speed
of 22.63 km/h for 300 metres gave it a

European Record, beating the 17 km/h
established by the Swiss Râ d’Eau some
weeks before at the Ulm Solar Cham-
pionship. Its speed was not however fast
enough for a world record claim. This
was achieved a month before in the US
Solar Splash, when the Michigan Uni-
versity entry Vee-N-Verse II was clocked
at 41.974 km/h.

In 1997, Aquarel I and II, the world’s
first custom-built solar-powered
waterbuses, went into operation on the
Lausanne-side of Lac Léman, Switzer-
land. When moored, their photovoltaic
roof panels supply electricity to the lo-
cal power grid. These 10.5 metre, el-
egantly-shaped vessels have a draught
of only 76 cm. Two 8.2 kW motors, 1.45
kW of solar panels and 800Ah of bat-
teries, silently carry up to 25 passengers
at a cruising speed of 12 km/h between
a sequence of aquabus stops lining the
Lausanne lakeside.

Between 16 November 1997 and 15
January 1998, American Frank Wheeler
cruised his 9 metre solar catamaran Sun
Pirate II up and down the Hawkesbury
River in NSW and increased the in-
shore/coastal distance record for solar
boats to 3330 km.

Solar-electric boat racing during 1998
took place in Australia, Germany, Japan
and the USA. In May, the Bayer Solar
& Advanced Technology Boat Race saw
39 boats, one of them Russian,
circuiting Lake Burley Griffin (Can-
berra), with eight high school entries
taking part.

Competitors from Germany, Italy and
Switzerland participated in the German
Championship heats at Ulm, Berlin and
Rostock. In Japan, the ninth contest on
Lake Hamana in the Shizuoka prefecture
saw solar-powered hydrofoils clocking 36
km/h in the 200 metre sprint. In
Milwaukee, Wisconsin, some 18 Ameri-
can university teams vied for the fastest
time over the 300-metres sprint during
the Solar Splash event. The fastest speed

1999 Electric Boat Race
Looking for a race with less design re-
strictions than Canberra’s annual race,
Frank Wheeler, the inland solar boat
distance record holder, decided to stage
another race in Australia. Sponsored by
Frank and the Electric Boat Association,
the race will be held at the Sydney In-
ternational Regatta Centre, 5 km north
of Penrith, on Saturday 30 January 1999.
Solar is an option rather than a require-
ment in most of the categories, so there
is plenty of potential to put together a
very low cost entry—all you need is a
boat, some batteries and an electric out-
board motor.
For more information or entry forms,
contact Frank Wheeler by phone: (02)
9887 3116, fax: (02) 9870 7681 or email:
bigwheel@ozemail.com.au.

of 38.92 km/h obtained by the Univer-
sity of New Orleans’ entry fell just 3 km/
h short of the world sprint record.

As already reported in the pages of
ReNew, Dr Robert Dane’s Sydney-based
Solar Sailor Company has internation-
ally patented a hybrid boat which has
solar panels mounted on pivoting airfoil
wings, making use of both solar and
wind energy. Following successful trials
of 13 km/h prototype Marjorie K, detailed
plans are being drawn up for a
35 metre, 100-passenger catamaran in
time for Sydney Harbour’s Olympic cel-
ebrations—not so many sun-ups since
Alan Freeman’s Solar Craft I first cruised
along some twenty-three years ago.  ✲

Kevin Desmond welcomes all informa-
tion about solar-powered boating
projects and achievements throughout
the world. Please send these to
Kevin Desmond
54 route de Latresne
33-360 Carignan
FRANCE
e-mail: desmond.writer@wanadoo.fr
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National Competition Policy—
the very words are enough to
send shivers down the backs of

most people with ‘green values’ or a so-
cial conscience! And yet it is a shaping
force, whether we like it or not, in the
Australia we are to become for the next
century.

The ostrich approach
Like most of my friends, I assiduously
avoided learning anything about the Na-
tional Competition Policy (NCP). I reck-
oned that it must have been the work of
the devil, and its corrupting effect was
best avoided by total ignorance. What I
knew was that people who talked about
it in reverent tones were zealots of the
economic fundamentalist school and so,
by nature, it must have been bad.

Then, one day I was obliged to look at
it ‘up close and personal’, because the
head of ACT Electricity and Water
(ACTEW), Mr Mike Sargeant, stated that
he would take defamation action against
one of the ACT Greens sitting members,
Kerry Tucker. Kerry had criticised
ACTEW’s hedging contract with
Yallourn Energy—the Victorian brown-
coal electricity generator. Reluctantly, I
was thrown into the deep end of compe-
tition policy via the national electricity
market.

I started to look at the NCP much
more closely because of the proposed sale
of ACTEW, and because of the claimed
role NCP has in the community and
health sectors. I saw very diverse
groups—like the Australian Medical As-
sociation, the Western Australian Greens
and the NSW Health Complaints Com-
missioner—all proclaiming its negative
impact. Yet, as a consumer of services I
had seen some benefits, not just in terms
of price but also in access to information.

I decided I really did need to know my
suspected enemy. And as I came to look
at it, I saw that it was not what I had
thought or been told.

I also now believe that my ignorance
meant I ‘vacated the field’ so far as the
debate was concerned, when it was ripe
for the input of people with green values
and a social conscience. The very essence
of the policy is the maximisation of so-
cial benefits—and I believe that such ben-
efits include much more than economic
goals. Most parts of the NCP regulatory
framework recognises the importance of
the role of government in establishing
social objectives and of achieving desir-
able social and economic outcomes.

NCP is based squarely in the para-
digm of ‘the public interest’—competi-
tion is one tool for achieving this, but
the framework recognises that it is not
always the most appropriate tool for
maximising the public interest. How-
ever, it does start from the presumption
that competition is good, unless it is
demonstrated not to be. The conse-
quence of this is that if those of us who
have an interest in a broader concept of
social benefit don’t participate in the
debate and indicate where it is not an
appropriate tool, then it usually remains
as the default.

It is also crucial to recognise the
‘pseudo-competition’ rhetoric often used
by politicians and others to disguise ac-
tions which have little to do with com-
petition and much to do with
conservative political agendas. For exam-
ple, sometimes those who oppose regu-
lation of business argue it is
anti-competitive. All legislation is seen as
against competition and therefore bad.
This is just plain wrong. For competi-
tion to work in this world of extremely
unlevel playing fields, a regulatory frame-

work is quite often crucial. Food label-
ling legislation is one form of legislation
which seeks to address the imbalance of
information between processed food
manufacturers and consumers—to en-
sure that we can choose on bases other
than price.

The current Senate inquiry into the
social consequences of NCP provides
another opportunity to modify the proc-
esses, so that they become more partici-
patory and reflect a broader range of
‘public’ views. We need to engage in the
debate to influence it.

NCP—a brief history
In 1993, a report was issued by Fred
Hilmer, chair of the Independent Com-
mittee of inquiry into National Compe-
tition Policy. Almost faster than any other
Government report in Australian history,
a set of Commonwealth-State agree-
ments and legislation called the Compe-
tition Policy Reform Act 1995 (CPR Act)
were put in place. In one of the continu-
ing ironies of the area, this has to be one
of the least transparent pieces of legisla-
tion ever!

There were three competition policy
agreements—the Conduct Code Agree-
ment, the Competition Principles Agree-
ment and the Agreement to Implement
the National Competition Policy and
Related Reforms. These were endorsed
by the Council of Australian Govern-
ments in April 1995.

The Conduct Code Agreement is set
out in the CPR Act and it establishes a
process for amending Commonwealth
and State/Territory competition laws to
ensure that the competition parts of the
Trade Practices Act 1974 (ie Part IV)
cover all businesses in Australia, what-
ever their legal form. Prior to this, the
Trade Practices Act was essentially lim-

National competition policy

Fiona Tito drags a can of worms from the too-hard basket and eats it for breakfast

a guide for the good guys
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ited to corporations—it now covers part-
nerships and sole traders as well.

The Competition Principles Agree-
ment (CPA) establishes agreed govern-
ment principles in a number of important
areas designed to introduce competition
or make competition operate more effec-
tively. It includes principles relating to
prices oversight, the structural reform of
public monopolies and the elimination
of net competitive advantages of govern-
ment-owned businesses, and a review of
anti-competitive legislation. The estab-
lishment of the national electricity mar-
ket and its strong regulatory framework
has occurred under this agreement.

What is the ‘public
interest’?
These principles include a strong ‘public
interest’ provision in CPA subclause 1(3).
This subclause recognises the balancing
act required of governments when assess-
ing the benefits and costs of policies and
actions, so far as the public interest is
concerned. It requires governments to
look at a range of matters when deciding
what to do. These include a number of
economic objectives but it also includes:
•government legislation and policies re-
lating to ecologically sustainable devel-
opment;
•social welfare and equity considera-
tions, including community service ob-
ligations;
•government legislation and policies re-
lating to such things as occupational
health and safety, industrial relations and
access and equity; and
•the interests of consumers generally, or
a class of consumers.

Hardly a list one would expect to hear
from an economic rationalist! The in-
tention of these principles is quite posi-
tive from a ‘green’ perspective. It allows
governments to determine in a consist-
ent manner whether the reform com-
mitments in the agreements threaten
desired social objectives. It requires a
transparent examination of the costs and

benefits in the broadest sense of a par-
ticular policy or action. It provides for
public scrutiny of any exemptions and
it requires governments to look at
whether there are other ways of achiev-
ing the desired social objective that may
be more effective.

Theoretically at least, this should make
it harder for the traditional ‘cosy deals’
between powerful interest groups and
government—the justification for such
a deal would need to be made public and
will be open to scrutiny. Whether or not
the process is living up to its aim in this
area is another question.

The legislative review is a key part of
this agreement as well—governments are
reviewing all their legislation to see which
things are anti-competitive and whether
they should continue. This includes
things like restrictions on advertising and
entry limitations. For example, until re-
cently doctors have not been allowed to
advertise their services. This often made
it difficult for consumers to know what
services they provided, what they charged
and whether the practitioner would be
likely to meet their needs. These rules
are generally being removed under this
review, though there are also limitations
being placed on the advertising, so far as
claims about therapeutic benefit. One
wonders if the ‘public interest’ balance is
right just yet, with the proliferation of ‘sex
till you are 100’ ads for impotence clin-
ics!

The Implementation Agreement is the
one where Governments are promised
money in exchange for meeting the im-
plementation timetable. Each year the
National Competition Council advises
the Federal treasurer of State and Terri-
tory progress in meeting the agreed com-
petition reforms—quite simple really. No
money if progress is not as agreed—the
ultimate in performance pay!

The good news
So what does all this tell us? National
competition policy is not supposed to be

about maximising competition for itself.
It is supposed to be about maximising
benefit to the community. It is a process
which is explicitly about balance, so we
need to define the public interests we are
seeking to protect. We need to vocalise
our social objectives as a community. We
need to ensure that these review proc-
esses do increase transparency and open-
ness. Lately governments have been
claiming more and more information as
‘commercial-in-confidence’, as privatisa-
tion and other conservative agendas are
implemented. We need to challenge these
claims and assert our right to informa-
tion.

The conclusions I have reached from
this are that national competition policy
is not all bad news for consumers. In fact,
we can use it as a weapon to argue for
greater openness and better consumer in-
formation with those who would deny
us information that we need to make
choices in our lives. Rather than the work
of the devil in itself, our absence from
the debate allows it to be used as a ‘tool
of the devil’. We need to engage in the
debate to ensure the protection of our
interests in the broadest sense.

We need to know the system to be able
to say, ‘You’re wrong, that’s got nothing
to do with the implementation of com-
petition policy!’ As a consumer rep, I have
used this argument with bureaucrats at-
tempting to justify conservative eco-
nomic agendas as competition policy. The
forces of darkness are usually put off
completely by such an argument from
consumers—it’s like the mouse that
roared! Often they don’t know any more
about the policy itself—they have just
heard the rhetoric and know its magic!
So next time someone uses the phrase to
justify something—think about it before
you cower or react defensively. It’s sup-
posed to be for the public interest—be brave
in putting forward a bigger view of what
that is. After all, our silence, our acquies-
cence and our ignorance are their
biggest advantages.     ✲
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Have you ever listened to the dis-
tant roar of a diesel generator
and thought: ‘surely there must

be a better way ?’ Even the most ardent
alternative lifestylers find that they need
some way of generating power from fuel
when the sun doesn’t shine and the wind
doesn’t blow. But why can’t it be quieter,
simpler and more efficient? Or even bet-
ter, use a sustainable fuel such as wood?

There are such alternative engines
being developed; and ironically, they are
based on designs that were once popu-
lar but have almost disappeared over the
last few decades.

From the early to late 1800’s, Stirling
engines were commonplace across
much of Europe and the USA, driving
sewing machines, farm water pumps,
and even ships. They were replaced in
these roles by improved steam engines,
the internal combustion engine and
eventually by electric motors.

Yet Stirling engines are theoretically
capable of superior performance to all
other heat engines, and this aspect, cou-
pled with their simplicity and elegance,
has stimulated a new generation of en-
gineers and inventors. Now new and
improved Stirling engines are poised to
be launched onto the market.

History
In the early 1800’s, the Industrial Rev-
olution was underway in Britain. The
new steam engines provided power to
factories, but at a dreadful cost, as boil-
er explosions were common.

The Reverend Robert Stirling set out
to improve the conditions of workers,
and, with his brother James (a profes-

sional engineer), patented an improved
hot air engine design in 1816. The first
engine of this design—a quarry
pump—was constructed in 1818. Hot
air engines work by alternately heating
and cooling gas (typically air, hydrogen
or helium) kept within a closed space.
This heating and cooling leads to ex-
pansion and contraction of the gas,
which can be used to move pistons and
thus drive flywheels, pulleys, and belts.
The ‘trick’ used in hot air engines is to

move (displace) the gas within the
closed space from hot to cold parts of
the engine, and back again. This can be
done very quickly, with speeds in ex-
cess of 1,000 RPM commonly achieved.
Fig. 1 shows the basic components of a
hot air engine with the closed space
(generally cylindrical), the power pis-
ton and displacer. In conventional Stir-
ling engines, a linkage and flywheel are
used to synchronise the motion of the
piston and displacer.

Anenginethat runs on any fuel?
stirlingWhat a idea!

Colin Goodwin investigates an engine with a long history and a promising future
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As the heat is applied externally, these
engines are sometimes referred to as
‘external combustion engines’. Burning
fuel outside the engine’s cylinder has
many advantages—combustion tends
to be more complete and efficient, with
less pollution. No complicated systems
of valves and timing are required, the
engines are very quiet, and there is a
wide choice of fuels, including gas, coal,
wood, and agricultural waste. Even con-
centrated solar energy can be used.

The Stirling brothers were responsi-
ble for two important innovations which
substantially improved the performance
of hot air engines. The first was the con-
cept of a thermal buffer (typically called
a ‘regenerator,’ in practice often just wire
mesh) used to store energy between the
heating and cooling phases of the en-
gine’s cycle, substantially reducing the
input of heat energy required. The sec-
ond was the pressurising of the gas, ef-
fectively ‘turbo-charging’ the engine.

The success of the early Stirling en-
gines encouraged other Europeans to
build their own hot air engines, but ‘Stir-
ling engine’ became the generic term.
This flourishing of engine building led
to innumerable variations on cylinders,
linkages, size and shape, with engines
being designed for many different pur-
poses; though predominantly low-pow-
ered light industrial (water pumping) or
domestic purposes (cooling fans).

Stirling engines went out of fashion
from the early 1900’s, until the late
1930’s when Philips scientists, faced
with the task of building a small, sim-
ple, light-weight engine to generate
electricity for radio transmitters and re-
ceivers in remote areas, chose to devel-
op a Stirling engine. The Philips
designers achieved an amazing succes-
sion of design improvements. Their
successes were noted by US automo-
bile manufacturers General Motors and
Ford, who in the 1970’s, inspired by
shortages of petroleum from Arab

countries, developed prototype Stirling
engine-powered vehicles. However the
unlocking of increased supplies of pe-
troleum meant that these vehicles nev-
er progressed beyond prototype stage.

More recently, research on Stirling
engines has continued, and some new
generation products should be released
over the next few years. These promise
electricity generation for home and in-
dustry from many different fuels.

Types of engine
Over the decades, the basic concepts
behind the Stirling Cycle have been
applied to a bewildering variety of me-
chanical configurations. Some of the
better known types include:
Beta (single cylinder). The first Stir-
ling engine consisted of a single cylin-
der, containing both the power piston
and the displacer (as shown in Fig. 1).
This configuration is quite efficient, but
early Beta engines were limited by the
somewhat complicated linkages used to
connect and synchronise the piston and
displacer. New linkages such as the
scotch yoke and rhombic drive have
eliminated this problem, so that most
of the new generation of Stirling en-
gines are Beta engines.
Gamma (split or twin cylinder). The
Stirling brothers also designed and built
split cylinder engines, where the piston
and displacer each had their own cylin-
der, and the cylinders were interconnect-
ed. The cylinder containing the displacer
is heated at one end, and cooled at the
other. The separation of functions into
separate cylinders allows great flexibility
in design and simplifies the linkages re-
quired, and many engineers who fol-
lowed the Stirling brothers chose to use
the Gamma configuration. However this
arrangement suffers from excess inter-
nal ‘dead space’ which is not used for
engine function and reduces efficiency
of these engines in comparison with the
Beta configuration.

Ericsson Water Pump. John Ericsson
was a famous Swedish engineer who
moved to the USA where he was re-
sponsible for many famous mechanical
engineering projects, including the fa-
mous warship Monitor used in the Civil
War. He also built a paddle steamer
which was powered by a Stirling engine.
His most successful design for Stirling
engines however, was probably a water
pump (pictured) designed in 1880 and
used for domestic and light industrial
applications. Heated by gas, coal or
wood, and cooled by the water it was
pumping, it was simple, safe and prac-
tically noiseless.

These Gamma type engines were a
popular alternative to the steam and ear-
ly internal combustion engines of the
day. On the internet (www.rustyiron.
com/stable/ericsson.html) you can lis-
ten to this engine in action.
Robinson No. 4 engine. Built by A.
E. Robinson of Beswick, Manchester,
these Gamma (Split Cylinder) engines
sold for 16 pounds 10 shillings in 1900.
Robinson engines were unusual in that
the displacer was made of metal plates

A 5kW free-piston Stirling engine/dish

system made by Cummins Power

Generation of Columbus, Indiana. The

concentrator incorporates 24 stretched-

membrane facets (5 feet in diameter). A

slight vacuum is drawn between the

membranes to obtain an approximately

spherical shape.
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and wire which acted as the regenera-
tor for the engine.
Alpha (Rider or dual piston). Anoth-
er very successful domestic water pump
was designed in 1876 by A.K. Rider of
Philadelphia. Tens of thousands of Rid-
er engines were sold around the world.
Rider engines are unusual in that they
do not have a displacer, but instead have
two pistons in separate interconnected
cylinders, one heated and the other
cooled. The pistons move gas forward
and back between the cylinders. Like the
Ericsson pump, the cooling was provid-
ed by the water which was being
pumped. These engines were advertised
as being capable of running on the cli-
ent’s choice of gas, paraffin, coal or wood.
Rider engines are still common today at
shows held by enthusiasts.
Multi-cylinder, double-acting. Just
as the internal combustion engine is
most commonly used in multi-cylinder
configurations today, so Stirling engines
can be designed with multiple cylinders.
These arrangements lend themselves to
‘double-acting’ pistons, where each cyl-
inder holds a piston which serves as
power piston and displacer (for anoth-
er cylinder) at the same time. Multi-
cylinder engines can deliver far more
power than a single-cylinder engine,
and with somewhat simplified mecha-
nisms because of the double-acting pis-
tons. This was the type of engine used
for the prototype car engines in the
1970’s.
Ringbom. In 1907, Ossian Ringbom,
a ‘subject of the Czar of Russia, resid-
ing at Borga, Finland’, patented a vari-
ant on the Stirling engine which
eliminated the need for complicated
linkages between displacer and power
piston. He realised it is possible to dis-
connect the displacer from the flywheel,
and for the engine to still function per-
fectly satisfactorily because the chang-
ing pressure of the enclosed gas will
actually force the ‘free’ displacer to

move in phase with the power piston.
However Ringbom’s invention was ig-
nored until recent years, when it was
studied by a number of researchers.
One outcome has been tantalising low-
temperature engines, which can be
driven by temperature differences of as
little as half to one degree centrigade.
Free piston. The free piston engine has
no linkages or flywheel at all. Instead, a
displacer and piston are suspended
within a cylinder, and oscillate at the
natural frequency of the system when
heat is applied. The engine is typically
built to drive a linear alternator and thus
generate electricity from within a com-
pletely sealed and pressurised unit. This

concept was invented by William Beale
of Athens Ohio. His company, Sun-
Power have been struggling for many
years now to develop this concept for
use with solar concentrators, and sev-
eral prototypes have been set up around
the USA. Free Piston engines are in-
credibly elegant in concept. Unfortu-
nately they require enormous technical
prowess to design and build, such that
affordable domestic units are probably
a long way off.
Fluidyne. If free piston engines seem
a long way from Stirling’s invention,
then consider the ‘fluidyne’, developed
at the Harwell Atomic Energy Research
Laboratory in the UK, which has no dis-
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1. Cylinder
2. Air Piston
3. Transfer Piston
4. Heater
5. Telescope
6. Furnace
7. Gas burners
8. Air Chamber
9. Main Beam

10. Beam Centre Bearing
11. Connecting Rod
12. Bell-Crank Link
13. Bell Crank
14. Bell-Crank Bracket
15. Bed Plate
16. Fly-Wheel
17. Air Piston Links
18. Pump Link

19. Pump Chamber
20. Pump Gland
21. Foot Valve
22. Discharge Valve
23. Vacuum Chamber
24. Suction Pipe
25. Stanchion
26. Foot-Valve Chamber
27. Legs

28. Gas Cock
29. Crank-Shaft Bracket
30. Crank
31. Crank Pin
32. Heater Bolts
33. Transfer Piston-Rod

Crosshead
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placer, power piston, crankshaft or fly-
wheel, or indeed any metal parts! The
Fluidyne consists of two tubes each
containing a column of water topped by
a pocket of air. The bottoms of the tubes
are interconnected, as are the tops of the
tubes and the air-spaces. By heating the
top of one tube, and cooling the top of
the other, the enclosed air can be made
to alternately expand and contract,
which forces the water to oscillate from
one tube to the other. By using valves,
this movement of water can be em-
ployed to create a modest water pump.
For the time being the Fluidyne seems
to be a fascinating toy, although there
were reports of attempts to build com-
ercial units in India.

Current and future activity
In the early 1800’s, Stirling engines were
seen as attractive because of their safety
and simplicity when compared to steam
engines. However the material of the
day, cast iron, became brittle when sub-
jected to heat for long periods, leading
to eventual failure of the cylinders. Early
Stirling engines were also generally
lower in power than steam engines, be-
cause of the complex linkages and their
often inadequate use of regeneration
and pressurisation. Steam engines even-
tually became safer, and became the
engine of choice for high power appli-
cations like trains, ships, and factories.

In the mid to late 1800’s, Stirling en-
gines were attractive as domestic and
light-industrial motors, as evidenced by
the popularity of the Ericsson/Rider
water pumps. They were simpler than
a steam engine, and once started, could
be left to run unattended. However,
improvements in the internal combus-
tion engine, probably encouraged by the
engineering work on automobiles, led
to the demise of the Stirling engine in
medium-power applications.

Stirling engines have also been used
successfully in low-power applications,

driving cooling fans and gramaphones.
However, more compact electrical mo-
tors replaced them in these roles.

So despite the great attractions of the
technology, the biggest challenge today
seems to be finding applications which
allow the Stirling engine to compete
successfully against the well-established
internal combustion engine and elec-
tric motors.

Independent houses—
combined heat and power
Some designers are attempting to find
opportunities with medium-power
generators (1 to 5 kilowatts) generating
hot water and electricity for homes with
independent power systems. These
units are very impressive. Typically they
are completely sealed and require no lu-
brication or maintenance for years of
operation. Their relative simplicity sug-
gests that they will be quite robust and
reliable.

A New Zealand company, Whis-
perTech, expect to have their Whisper-
Gen 800W unit (originally designed for
yachts) for sale at the end of 1998, and
plan to produce a 3 kilowatt unit for in-
dependent homes. The units will sell
for around US$8,500. The WhisperGen
runs on gas, and there have been reports
that a Dutch gas utility was investigat-
ing the possibility of using them as a
means of getting into the domestic elec-
tricity business.

Another company, Stirling Technolo-
gy, make a 5hp motor, the ST-5, which
is designed to run off ‘virtually any com-
bustible material’. Acceptable fuels in-
clude wood, husks and chaff, peanut
shells, weeds and hay, cotton waste, oth-
er agricultural byproducts, and natural
gas. The ST-5 has been designed to be
user serviceable with a minimum of ba-
sic hand tools. When combined with an
electrical generator, it can deliver up to
3.5 kW. Stirling Technology have a web
site at www.stirling-tech.com/stirling/.

Grid-supply
Larger Stirling engines have been pro-
posed for 20 to 50 kilowatt electrical gen-
eration. Gas-fired engines could be
attractive for whole buildings, factories,
or districts. However, it is solar-powered
units that have received most attention.
These consist of some sort of parabolic
mirror, concentrating sunlight onto a
Stirling generator mounted at the focus
of the mirror. Experimental units have
been built and tested, including some
with free-piston engines. One US com-
pany, Stirling Energy Systems, plans to
have commercial Stirling solar systems
operating in the next few years.

Transportation
The reliability, efficiency, low pollution,
and low-noise characteristics of Stirling
engines made them a candidate for re-
placing the internal combustion engine
in automobiles. However, it seems there
were difficulties in controlling engine
output power and speed as we are ac-
customed to in conventional automo-
biles.

The growth of interest in electric ve-
hicles may, ironically, deliver an oppor-
tunity for Stirling engines. Electric
vehicles are very attractive for transport
since they are (in themselves) non-pol-
luting. However the large weight of
batteries required to deliver acceptable
range, and the difficulties this creates in
vehicle design (weight, acceleration,
safety), has made hybrid vehicles attrac-
tive. These vehicles combine conven-
tional EV design with less battery
storage, but with a means of generating
electricity on-board. A Stirling genera-
tor fuelled by gas would seem ideal, as
it would only be used sporadically
throughout a journey, and could run at
its most efficient speed and power to
recharge the batteries. Such hybrid ve-
hicles may actually prove to be more
efficient and less polluting than fully-
electric vehicles charged from the grid.
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Stirling engine hybrids proposed to date
have all been large—typically buses and
trucks. Some hybrid vehicles that have
used Stirling engines for many years. In
the late 1980s a Swedish company, Kock-
ums, fitted a Stirling engine in the Royal
Swedish Navy submarine Näcken. Their
Stirling Air Independent Propulsion is
now installed in the three Gotland Class
submarines to satisfy the energy needs for
prolonged underwater missions.

Other possibilities
There seem to be no end to the ways in
which you can play with the basic ele-
ments of a Stirling engine to come up
with new capabilities; for example
• Since the Stirling Cycle is reversible,
drive a Stirling engine mechanically (for
example by an electric motor) and
you’ve made a very effective heat pump,
capable of cooling down to cryogenic
temperatures.
• Since any expanding fluid (liquid or
gas) can be used within the engine, a
liquid can be used instead of air, heli-
um or hydrogen. Liquids which expand
when heated (liquid freon or carbon-
dioxide) work more effectively than the
conventional gases.
• Stirling engines run off a temperature
difference between hot and cold sec-
tions. Instead of applying heat to the en-
gine, apply cold, and let ambient air be
the heat source.

Conclusion
Stirling engines are fascinating! The
technology seems to be so usable and ef-
fective. Yet for the last couple of decades
it has always seemed that the boom in
Stirling engines was just about to hap-
pen—next year! Even the markets which
seem to be opening up are also subject
to competition from other new and ex-
isting technologies. So it remains to be
seen whether Stirling engines will resur-
face as an important technology, or go
the way of Beta video recorders. Certain-
ly the pace of research and development
for this great technology is heating up.
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The Next Great Thing: The Sun, the
Stirling engine, and the Drive to Change the
World, Mark Shelton, 1994, W W Nor-
ton & Company. ISBN: 0393036197.
Techno-biography of William Beale, the
inventor of the free piston engine, and
his company SunPower.

Internet
British Stirling Enthusiasts—The Stir-
ling engine Society. www.argonet.co.uk/
users/bobsier/index.html

A Japanese Stirling Enthusiast. Great
links! www.bekkoame.or.jp/~khirata/
indexe.htm

American Stirling Company—mod-
els. www.stirlingengine.com/

The Stirling Outlet—models.
members.aol.com/tstirlingo/index.htm

Bailey Craftsman Supply—models.
www.baileycraft.com/page1.htm

SunPower—free piston engines
www.sunpower.com/

Whisper Tech Ltd, New Zealand—
800W generator. vif17.icair.iac.org.nz/
whisp.htm

Stirling Technology Inc—5hp engine.
www.stirling-tech.com/index.htm

A compendium of solar dish/Stirling
technology. solstice.crest.org/renewables/
dish-stirling/index.html

Stirling Energy Systems Inc—solar
dish systems. www.stirlingenergy.com/

Sigma Elektroteknisk A.S—1.5kW
combined heat and power unit, hybrid
vehicles. www.sigma-el.com/

Stirling Thermal Motors Inc—mul-
ti-cylinder engines for automotive ap-
plications. www.stirlingthermal.com/

Kockums non-nuclear submarines
www.kockums.se/

Portable Solar
Power Pack

• Has 8 flexible amorphous panels housed in a fabric pouch that folds up to fit in your pocket or backpack.
• Provides up to 2.5 watts (0.25 amps at 10 volts), ideal for powering walkmans, radios, charging torch and

mobile phone batteries and dozens of other uses.
• Comes complete with 1.2 metre charging lead

Special introductory price: $100 each until 28 February 1999.
Call John Lawrence, Southern Cross Telco, ph:1800 636 758, fax:1800 641 445.
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In the western world, refrigeration
is something most of us take for
granted. We buy food, stick it in the

big white box, and it stays edible for
weeks or even months.

However, if you have to make your
own electricity, things are not quite that
simple. Most 240 volt AC fridges on the
market are grossly inefficient, and are
simply not suitable for running on an
independent power system. Even the
best AC fridges don’t come close to the
efficiency of those designed with the
independent home in mind.

What’s the difference?
There are three main problems with AC
fridges. The first is the motor that drives
the compressor. Many of these are quite
low quality units, and consume a lot
more power than they should. extra-
low voltage DC compressors generally
have a much better quality motor, and
thus consume less power. The average
AC fridge uses at least 150 watts while
running, whereas most DC equivalents
use less than 100 watts.

The next problem is the type of de-
frosting system used. Frost-free fridges
use a system of heating elements in the
cabinet and door(s) to rapidly remove
ice from inside the fridge by melting it.
The compressor then has to remove all
of the heat they have dumped inside the
cabinet by running excessively. What a
ridiculous idea, all for the sake of con-
venience! DC fridges don’t use this sys-

Need a new fridge for your independently
powered house? ReNew takes a look at
what’s on the market

Keeping your cool

Above: The Vitrifrigo DP 150 I.

Compare the thickness of the

insulation in this refrigerator to your

fridge at home!

[buyer’s guide]

tem, they use either push-
button or cyclic defrost sys-
tems.

Lastly, many AC fridges
have far less insulation than
their DC cousins, and so suffer
from excessive heat entry. Again,
this results in compressor running times
far greater than should actually occur,
and greater power usage results.

Refrigeration systems
There are basically two different refrig-
eration systems used, both of which
have their pros and cons.

The most common is the mechani-
cal compressor system, where the gas is
compressed by a motor-driven pump to
form a liquid, and pumped into the
evaporator plate inside the fridge or
freezer cabinet. Here it expands back
into a gas and, in doing so, absorbs heat
from the cabinet interior. The heated
gas then moves to the condenser coils
on the back of the fridge where it gives
up the heat to the outside air. Fridges
using this system may have either a 240
volt AC or extra-low voltage DC mo-
tor driving the compressor, the later
simply being known as a ‘DC fridge’.

The other system uses the absorption
method of refrigeration, and is driven
by the heat from a gas or kerosene
burner or electric element. This system
has the advantage that there are no
moving parts such as compressors and
motors to wear out, but the disadvan-

tage that they
don’t work too well in extreme ambi-
ent temperatures. These fridges are of-
ten known as ‘gas’ or ‘kero’ fridges.

What about CFCs?
A few years ago, most compressor re-
frigerators used chloro-fluorocarbon
(CFC) gases as the refrigerant. How-
ever, since the realisation that these
gases were highly destructive to the
ozone layer, and their subsequent phas-
ing out, none of the fridges on the mar-
ket have CFC refrigerants. All of the
compressor fridges in the table use the
newer gas R134a, which is a hydro-
chloro-fluoro-carbon, or HCFC. This
gas is supposed to be far more environ-
mentally friendly than CFCs.

The refrigerant used in the absorp-
tion cycle machines is ammonia, which
is not destructive to the ozone layer.

The insulation materials used in some
fridges may contain CFCs. This is more
likely to be so if the cabinet is imported.
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If this concerns you, ask the supplier. If
they don’t know, then it might be best
to look somewhere else.

If you are concerned about minimis-
ing greenhouse gas production, the DC
fridge is by far the better option. So long
as it is powered by a renewable source
of energy such as solar or wind power,
it is not producing any greenhouse gases
while running.

Gas fridges, on the other hand, do
produce greenhouse gases from their
burners, mostly in the form of carbon-
dioxide. A typical 220 litre gas fridge,
for example, would produce around
500kg of CO2 per year, which is about
10 tonnes over its expected 20 year life.

If you are running your home solely
on 240 volts from an inverter, you will
need to run a separate extra-low volt-
age line for your fridge. If you are con-
sidering using a 240 volt fridge, you
should weigh up the cost of extra solar
panels against the cost of a more energy
efficient extra-low voltage fridge.

If you have a grid connected home,
you can still run an extra-low voltage
fridge from a regulated 12 or 24 volt
power supply. Using a modern high-ef-
ficiency switchmode supply, in combi-
nation with a DC fridge, you could have
refrigeration for only about one half to
one third of the power consumption of
an AC fridge, albeit at a much higher
initial cost, as DC fridges are signifi-
cantly more expensive than AC equiva-
lents. Some DC fridge suppliers, such
as Boat and Caravan Accessories, sell
these power supplies for use with their
fridges.

What’s available
In our last refrigeration buyer’s guide
in 1996, there were very few choices for
people with independent power sys-
tems. While putting together the cur-
rent guide, we were quite surprised to
see the increase in the number of dif-
ferent makes and models. There are

now fridges ranging from a tiny 40 li-
tres in size right up to full-sized family
units with a total capacity of 400 litres.

This guide has been restricted to just
those fridges suitable for domestic refrig-
eration. There are many other fridges on
the market, including those sold as ‘car
fridges’. These range from cheapie ‘Car
coolers’ which use Peltier devices for cool-
ing (these are not very efficient), up to the
quite advanced ‘Eutectic’ fridges, such as
the Autofridge, which have very low
power consumption requirements. How-
ever, many people consider these too
small or inconvenient for home use, so
they have not been included.

One manufacturer, Betts Boat
Electrics, manufacture primarily for the
marine market. As a result, their fridges
have fibreglass cabinets and are ex-
tremely corrosion resistant. We have
listed only their models that they
thought were most suitable for the do-
mestic market. However, they make
many other models that are designed to
be built into or under benches, so if you
are building or remodelling your
kitchen, then they may be an option.

Norcoast Refrigeration, who make
the Trailblaza, also make several more
models than listed here. They were also
not included as they are aimed prima-
rily at the vehicle market, though some
of the larger units could be suitable for
small homes.

There are two tables in this guide, the
first of which covers fridge-only units
and combined fridge-freezers. For most
people, this is all they will require, but
some will need longer-term bulk stor-
age that only a deep freeze can provide.
These appear in table 2.

About the tables
The tables should give you all the infor-
mation you need to make your decision,
so let’s examine them in more detail.
Capacity: The fridge capacity is the
size of the refrigeration section of the

cabinet. The same goes for the freezer
capacity. Adding these two figures gives
the total cabinet capacity.
Type of fuel/voltages available: Al-
most all of the DC fridges were avail-
able in either 12 or 24 volt versions, and
some of them, such as the Frostbite and
ICEER, are dual voltage units. They
have electronic controllers that allow
the same fridge to be connected to ei-
ther system voltage without problems.
This may be useful if you are thinking
about upgrading your system at a later
date, but want to buy your fridge now.

All of the gas fridges use LP gas as
their fuel, and should not be run from
natural gas unless they are correctly set
up for it. This usually requires at least a
change in burner jet size.
Fuel Consumption: The figures given
for the DC fridges should not be taken
as gospel. There are many factors that
will affect fridge performance, includ-
ing ambient temperature, the amount
of ‘turnover’ of food in the fridge, and
how often the kids stand there with the
door open for 10 minutes. So really, the
figures are only a relative measure of
efficiency, but are none-the-less useful
for comparing different models.

The fuel usage figures for the gas
fridges have been given in grams used
per day. This allows the running time
to be easily calculated from a given size
of gas bottle. It should be noted here
that, unlike a compressor system, the
amount of fuel used does not vary with
ambient temperature—the burner runs
all the time with a gas fridge—though
the flame size, and thus the cabinet tem-
perature, can usually be set from the
front panel.

The rest of the tables detail fridge di-
mensions, prices and warranties. The
prices listed generally include sales tax,
except where stated.    ✲

Lance Turner
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Table 1. Fridges and fridge/freezers



Table 2. Freezers

Suppliers’ details
Bushman: DP Refrigeration, PO BOX 212, Eltham VIC
3095, ph:(03)9437 0737, fax:(03)9437 1570 and Going
Solar, 320 Victoria St, North Melbourne VIC 3051,
ph:(03)9328 4123, fax:(03)9328 1249.

Consul: DP Refrigeration, PO BOX 212, Eltham VIC 3095,
ph:(03)9437 0737, fax:(03)9437 1570 and Going Solar,
320 Victoria St, North Melbourne VIC 3051, ph:(03)9328
4123, fax:(03)9328 1249.

Electrolux: Kleenheat, 509-513 Warrigal Rd, Moorabbin
VIC 3189, ph:(03) 9555 7109, fax:(03)9555 7176.

Fisher and Paykel: Quirk’s Victory Light Co, PO Box 440,
Rose Bay NSW 2029, ph:(02)9371 6600, fax:(02)9371

6623.

Frostbite: Davy Industries, RMB 1036, Barnawartha VIC
3688, ph/fax:(02)6026 7711 and Going Solar, 320 Victoria
St, North Melbourne VIC 3051, ph:(03)9328 4123,
fax:(03)9328 1249.

ICEER: Betts Boat Electrics, 185 Esplanade St, Deception
Bay QLD 4508, ph/fax:(07)3203 3046.

Kelvinator: Windpower Australia, PO Box 3, Austral NSW
2171, ph:(02)9606 0033, fax: (02)9606 0720.

Lemair: Windpower Australia, PO Box 3, Austral NSW
2171, ph:(02)9606 0033, fax: (02)9606 0720.

Samsung: Quirk’s Victory Light Co, PO Box 440, Rose
Bay NSW 2029, ph:(02)9371 6600, fax:(02)9371 6623.

Taver: No model details are currently available. For more
information contact E H Cambridges, ph:(08)8391 1688.

Trailblaza: Norcoast Refrigeration, 50 Grigor St,
Caloundra QLD 4551, ph:(07)5491 1849, fax:(07)5491
7627.

Tucker Box: Windpower Australia, PO Box 3, Austral
NSW 2171, ph:(02)9606 0033, fax: (02)9606 0720.

Vitrifrigo: Boat & Caravan Accessories Australia Ltd, PO
Box 258, Proserpine QLD 4800, ph:(07)4947 6209,
fax:(07)4947 6214.

Table 1. Fridges and fridge/freezers (continued)
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AAAAA     TTTTTA books by mail orA books by mail orA books by mail orA books by mail orA books by mail orderderderderder
Superb sustainable technology books available from the Alternative Technology Association

New

Books!

FROM THE FRYER TO THE FUEL TANK
Author: Joshua Tickell
Price: $35  Softcover, 94ppg
Reviewed in ReNew #66
A great book that shows the reader how to
make a clean-burning renewable fuel from
waste vegetable oil. Gives detailed instructions
on the manufacturing process, as well as how
to use the fuel in a standard diesel vehicle.
Item code: FFTFT

HARNESSING THE SUN – SOLAR
DRYING YOUR OWN PRODUCE
Author: Bob Fuller
Price: $17.50  Softcover, 74ppg
In this book Bob Fuller explains how to success-
fully prepare and dry many types of foods for
preservation. Bob also includes six different plans
for making your own solar food dryers, as well as
instructions on using them for best results.
Item code: HTS

SUSTAINABLE HOUSE
Author: Michael Mobbs
Price: $30  Softcover, 188ppg
Michael takes us on a tour of his sustainable
house in Sydney, which provides all of its
own power, as well as taking care of all of its
waste water on-site. This book contains
many great ideas on how to make your
house less of a burden on the planet. This
house was featured in ReNew #60.
Item code: SHB

ATA Booklets
Price $5 each (inc postage)
Available titles include Solar hot water, Solar
workshop, Building a Savonious rotor wind
turbine, Solar fruit drying, Low-voltage
appliances and green cleaning.

REMOTE AREA POWER SUPPLY
SYSTEMS: An Introduction
Price: $30.00  Softcover, 100ppg
Reviewed in Soft Technology #53
Enables the average person to gain a good grasp
of what RAPS systems are all about. Covers
individual system components, correct sizing and
safe installation and maintenance. A must-have if
you are looking at installing, or wish to know
more about your own RAPS system.
Item code: RAPSS

THE COMPLETE SOAPMAKER
Author: Norma Coney
Price: $24.95  Softcover, 128ppg
‘The politics of soap making’ in
ReNew #60
Whether you want to make a political
statement or just want a quality home-
made product, this book will provide you
with step-by-step instructions and yummy
recipes for making your own soap.
Item code: TCSM

WINDPOWER WORKSHOP
Author: Hugh Piggott
Price $28  Softcover, 160ppg
Reviewed in ReNew #61
The ultimate resource for anyone who has ever
wanted to build their own wind turbine. Provides
practical advice on how to design and build a
machine up to five metres in diameter.
Item code: WPW

BUILD YOUR OWN GREEN TECHNOLOGY
Price $18
Filled with ideas and inspiration for anyone
interested in environmentally friendly
technology and energy self-sufficiency.
Includes practical projects involving solar,
wind and water power.
Item code: BYOGT

THE GREEN TECHNOLOGY
HOUSE AND GARDEN BOOK
Price $15
A comprehensive guide to improving your home’s
energy efficiency. Includes do-it-yourself projects,
real life experiences and a comprehensive listing of
suppliers.
Item code: GTH&G
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ATA membership form
Yes!  I would like to join the Alternative Technology Association. Please find enclosed cheque/money order/credit
card authorisation as payment for my membership.
Please make cheques payable to:
The Alternative Technology Association
and post to PO Box 2001, Lygon St North, Brunswick VIC 3057, AUSTRALIA

Name ......................................................................
Address ..................................................................
...............................................................................
Phone (Bh) .......................   (Ah) ............................
email .................................

Membership options:  ❒ one year, $40   ❒ one year, concession, $30   ❒ two years, $80

Credit card payments

Please debit my: ❒ Mastercard  ❒ Visa  ❒ Bankcard for $___

Card no.: |__ __ __ __|__ __ __ __|__ __ __ __|__ __ __ __|

Cardholder’s name: .............................................................................

Signature ............................................................. Card expiry __/__

66/99

Join the ATA and receive a free book!
If you join the ATA, not only do you get all of the great benefits listed below, but you will
receive a complimentary copy of the Green Technology House and Garden Book.*

ATA members receive:
• Subscription to the ATA’s renewable energy magazine, ReNew
• The Sun, a bi-monthly members newsletter, detailing events, meetings and branch contact details
• The chance to participate in member activities, such as information seminars
• Access to the ATA’s renewable energy library
• Discounts on equipment and services from participating suppliers
• The chance to network with over 1000 other members throughout Australia

Membership also helps us to spread the word about renewable energy and appropriate technology through our publications,
information seminars and mobile displays. So why not join today, or call (03) 9650 7883 for more information about the ATA.
* Offer ends 1 March 1999 or until stocks run out.

NOT JUST DOWN THE DRAIN: A Guide To
Re-using And Treating Your Household
Water
Author: Stuart McQuire
Price: $11.60  Softcover, 59ppg
Reviewed in ReNew #57
Whether you live in a house, a flat, in the
suburbs or the country, this book will help you
cut your water costs while conserving Austral-
ia’s most scarce natural resource.
Item code: NJDTD

WARM HOUSE, COOL HOUSE
Author: Nick Hollow
Price: $27.50  Softcover, 172ppg
Reviewed in Soft Technology #54
An easy to read introduction to the principles
of energy-efficient housing design. Covers a
broad range of topics, and contains an
abundance of drawings, plans and photo-
graphs. The author is an architect well versed
in the field of low energy design.
Item code: WHCH

Subscribe to Australia’s best renewable energy magazine and save off the cover price.
Subscriptions within Australia:  $20 for one year (4 issues).
For overseas subscribers:  New Zealand or PNG, AUS$25
Elsewhere:  AUS$32. All payments must be in Australian dollars.
To subscribe just fill out the form on page 54 and send it with payment to:
Alternative Technology Association, PO Box 2001, Lygon St North, Brunswick East VIC 3057,

Australia, Fax: (03) 9650 8574.

Subscribe to ReNewSubscribe to ReNew



54      ReNew                  Issue 66          January-March  1999 email: ata@ata.org.au WWW: http://www.ata.org.au/

Almost sold out!

Soft Tech Issue 49  $5
Nontoxic alternatives: cleaning, cosmetics and
gardening; Make a model solar boat; Inverter
buying guide; Cut your energy bills; D-I-Y solar
hot water; Loft housing; The Green Grid; Build
a portable power pack; Sewage treatment with
UV; Cruising on an electric boat.

Soft Tech Issue 50  $5
Ethical investments; Sustainable life in the
city; Tips for conserving water; Make your
own sundial; Solar garden lights; Convert your
Esky to a fridge; The solar-powered college;
Windpower for the community.

Soft Tech Issue 51  $5
Selling power to the grid; Chemical-free pest
control; D-I-Y solar-powered caravan; Insula-
tion buying guide; Build your own inverter;
Gorgeous gardens with less water; 101 uses
for a dead tyre; Harnessing kinetic energy;
Solar-powered caravan.

Soft Tech Issue 52  $5
RAPS package buying guide; Build your own
battery charger; Storing the sun with salt; Green
living centre in Wales; Earthships; Renewable-
energy credit card; Why economic growth is
bad; Passive solar house with a twist; Car of
the future; Solar power in the developing world.

Soft Tech Issue 53  $5
Solar roof tiles; A water-powered pump; Build
your home with ‘good’ wood; Hydrogen fuel cells;
Battery charger buying guide; Earthworms: turn-
ing waste into profit; The history of solar tech-
nology; Fuel cells: past, present and future.

Soft Tech Issue 54  $5
Soft Tech hits the Internet; Make a solar garden
light; Solar salt ponds; Building with bamboo;
Fuels for the future; Household recycling; Re-
frigeration buying guide; Electric car conversion.

Soft Tech Issue 55  $5
Critical mass; Solar renovation on a budget;
Wave power’s turbulent history; A solar-pow-
ered bicycle ferry; Run an office printer on 12
volts; Hemp: a new Australian industry?;

Soft Tech Issue 41  $5
Wind power buying guide; Build a window box
greenhouse; rammed earth housing; Global
warming quiz; ‘Alternative’ lifestyles in the
country and city; Water saving shower roses;
Electromagnetic radiation; Green cleaning
products; Vanadium redox battery.

Soft Tech Issue 42  $5
DIY double glazing; Human powered vehicles;
Do’s and don’ts for setting up a battery bank;
Wind and solar powered mudbrick house; The
Energymobile heads north; Model solar car
racing; Dangers of housepaints and some safe
alternatives; Hard and soft transport options.

Soft Tech Issue 45  $5
Solar in the city; Solar hot water buying guide;
Build your own pedal powered generator; Ener-
gy saving hints for microwave cooking; Explain-
ing R values; Solar pump regulating; Battery care;
Steam powered house; Living in a passive solar
house; A prototype drum methane digester; Mi-
cro-hydro in the rainforest with APACE; Power
from hot rocks; Hydronic central heating.

Soft Tech Issue 46  $5
The Solar Grand Prix; A $5000 recycled house;
Environmentally friendly loos; Getting started
with windpower; RAPS battery buying guide;
Do-it-yourself solar in the city; Water pow-
ered railway; Build your own solar water puri-
fier, 12V fluoro inverter; ‘A smart’ regulator;
Heating with your fridge.

Soft Tech Issue 47  $5
Micro-hydro buying guide; Solar on the road;
Earth-covered housing; RAPS around Australia;
Ducted air central heating; Better light from hal-
ogens; The Electric mini; Make a ‘Putt-Putt’ boat;
Build a solar panel sun tracker; Solar airship.

Soft Tech Issue 48  $5
The ‘green’ small office; Kit homes with char-
acter; Human-powered speedsters; Detergent
buying guide; Mudbrick cavity wall construc-
tion; Build a solar still; Power from hot air en-
gines; Low-voltage washing machine  control-
ler; Regulator buying guide.

Soft Tech and ReNew Back issues

Make a model wind turbine

Soft Tech Issue 56 $5
Turning a tip into a recycling centre; Keep your
home warm in winter; Energy efficient land-
scaping; Canberra’s Solar Boat Race; Sydney’s
green Olympics; Electric vehicles; Portable saw-
mills in PNG; Good firewood; Green Jobs; Tully
Millstream; Buying back the bush; Convert a
desk lamp to 12V; Make: a hand powered spin-
dryer and a torch that runs for 10 hours.

ReNew Issue 57  $5
Moora Moora- a solar powered community;
Jackie French’s water powered house; Com-
panion planting; A hydro-powered eco-resort;
Home energy efficiency tips; Solar sailing;
Electric bicycles; Recycling the dead; Solar
food drying; Living with chemical sensitivity;
Ecosub- replanting seagrass; Solar panel buy-
er’s guide; What’s new in batteries; How to
make solar Xmas tree lights.

ReNew Issue 58 $5
Feeding power into the grid; Bush food gar-
den; Eco-tourism resorts; New Zealand wind
farm; Green computing; Renewable energy
worldwide; Solar hot water buyer’s guide;
Model solar boating; World Solar Challenge; A
solar powered workshop; Smart Builders; Keep-
ing your house cool in summer; Make your own:
solar water feature, wind speed meter.

ReNew Issue 59 $5
Hydro-powered log cabin; 100 percent wind
powered house; Saving energy with your
fridge; The Sunrace; Solar bushfire lookout;
Battery buyer’s guide; Renewables in Califor-
nia; Power from sewage; Buying renewables
by mail; Biodegradable plastics; Soldering
made easy; Low voltage cable sizing guide;
Build your own: water pump, shunt regulator.

ReNew Issue 60 $5
Sydney’s sustainable house; Solar and wind on
great Keppel Island; Composting toilet buyer’s
guide; Bio Painting ReNew’s office; Self-installing
wind generator; The Greenhouse Challenge; Fight-

Available back issues of ReNew (formerly Soft Technology)
Prices include postage within Australia

ing for solar rights; Advanced Technology Boat
Race; The politics of soap making; New sustain-
able technologies; Index; Renewable energy glos-
sary; Build your own: Solar heater, LED nightlight.

ReNew Issue 61 $5
Solar cooking; A self-sufficient family; Electric
delivery van in Melbourne; Sustainable office de-
sign; Green Power in NSW; Composting toilets—
avoiding the pitfalls; Vortec wind turbine; Cathodic
protection using micro-hydro; Fighting for wind
power; Living in the ’70s; When the oil runs out;
Phantom loads; 12 or 240 volts—the pros and
cons; Build your own: Compost tumbler, low-volt-
age converter, fixing a Suntron tracker.

ReNew Issue 62 $5
Solar hot water; Wind and solar at Wilson’s
Prom; Composting toilets in the city; Solar
cooking tips; Monument to migration at Point
Cook; Energy efficiency on a low income; Fuel
cells; Cogeneration; Renewable energy course
guide; Sustainable schools; Tools; Build-your-
own: Ceiling fan, backup generator.

ReNew Issue 63 $5
Grid-interactive system in WA; Solar power your
shed; Intelife–breaking the unemployment cycle;
saving energy in the ACT; Coal world; Chemical-
free architecture; Wind turbine buyers’ guide;
Choosing a wind tower; Solar BBQ; Appropriate
technology; Solar in Nepal; Mass transit beyond
2000; Make your own solar water heater.

ReNew Issue 64  $5
Green renovations; Solar struggle in Warrnam-
bool; Building Australia’s biggest solar suburb;
Solar at the zoo; Life without a car; 20 years of
Going Solar; Ethical Investment; Making milk
paint; Sinewave inverter buyer’s guide; Should
environmentalists eat meat?; Uranium mining;
Monitoring your system; three-way fridge re-
view; Wind buyer’s guide addendum.

ReNew Issue 65 $5
The Veggie Van; Solar sailing; Sustainable real
estate; Australian solar still; Simple solar herb
dryer; Victorian wind farms; Wind farms in
California; 200kW solar power station; Regu-
lator buyer’s guide; Sinewave buyer’s guide
addendum; Flies in composting loos; The
Grameen Bank; Product review: Davy Indus-
tries solar tracker; Waterwheel-powered
pump; The C-Tick fiasco.

66/99

Add $6 for the first book and
$2 for each additional book

Name

Interests

Address

Postcode Email

Phone (BH)                            (AH)

Date

Attached is my:

❑ cheque  ❑ money order  ❑ card details

Please make cheques payable to the
ALTERNATIVE TECHNOLOGY ASSOCIATION
and send to:
Alternative Technology Association
PO Box 2001, Lygon St North, Brunswick VIC 3057.

Publications and subscription order form

Credit card payments

Card type:  ❑ Visa  ❑ Master ❑ Bank Card

Cardholder’s name

Card no. ___ ___ ___ ___|___ ___ ___ ___|___ ___ ___ ___|___ ___ ___ ___

Expiry ___ /___   Signature

 NB. all prices in $Australian. Prices subject to change
Item  or code Qty Price $

Postage
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Subscription prices on previous page
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Short Circuit
Strengthening Local Economies for
Security in an Unstable World
Richard Douthwaite
The Lilliput Press, Dublin 1996. 386pp
RRP $29.95 ISBN 1 874 675 60 0

Money makes the world go round, but
for how much longer? This is one of
the questions raised early in Richard
Douthwaite’s book, Short Circuit. But
Short Circuit does more than make
gloomy predictions about the demise of
the global economic system. His sub-
ject is the local economy. Short Circuit
looks at how local economies have been
effectively dismantled by national and
global pressures, and the many negative
impacts that this has has on their com-
munities. Most importantly though, he
examines how local economies are be-
ing rebuilt across the world.

Of particular interest to sustainable
technology enthusiasts, Douthwaite ad-
dresses the issue of ecological
sustainability, both directly and indi-
rectly. ‘We must begin to use local re-
sources to meet community needs
rather than the wants of markets far
away’, he writes early in the book. While
he is talking here about improving the
long term welfare of small, local econo-
mies, and hence the lives of the people
who live within them, this approach is
compatible with a model of long term
ecological sustainability.

Production with local inputs for lo-
cal consumption would be more likely
to create greater awareness of the nega-
tive environmental impacts of many
modern production methods, and pro-
mote better solutions than those that the
free market economy currently does. An
example provided in Short Circuit is
transport. In one study presented, the
ingredients of a jar of strawberry yo-
ghurt that could have been made locally
in a German town had to travel a total
of 3,494km by fossil fuelled transport

to reach the town’s supermarket shelf.
There is also a cost comparison between
a horse and cart and truck for town-
based goods transportation. Although
the horse and cart comes out slightly
more expensive over a year, it generates
more local employment (stable-hands),
uses local fuel inputs (grass), and is bet-
ter for the environment.

There are a significant number of
pages devoted to energy and agricultural
self-sufficiency. In both cases
Douthwaite presents strong evidence
that the environmentally sustainable al-
ternatives are also best for community
self-reliance. By reducing external in-
puts, many with a high amount of em-
bodied pollutants, local communities
become more robust in the face of glo-
bal economic fluctuations.

Douthwaite closely examines what is
meant by ‘community’. He considers
sociological definitions, and ecology-
based bioregions, but arrives at a highly
practical and quantifiable measure, first
put by an Irish sociologist. The geo-
graphical boundary of the local news-
paper, Douthwaite argues, is the perfect
measure of a community. This self-de-
termined boundary works because peo-

ple will not be interested in pages of in-
formation that does not relate to their
community, and many advertisers will
only  wish to target  consumers within
their immediate area. The boundaries
of newspaper distributions will overlap,
of course, but it is only natural that peo-
ple will trade between the boundaries
of local economies.

It would be a difficult and rather aca-
demic task to choose one section of
Short Circuit as being more well re-
searched or compelling than another.
For this reviewer, though, the 120 pages
on local currencies and banking systems
was extremely worthwhile.

Douthwaite looks at local employ-
ment trading systems (LETS), where
community-based currencies are used
to allow people to trade goods and serv-
ices without needing national currency.
The summary of different systems is
useful to grasp the potential of what a
LETS scheme can achieve, and
Douthwaite is careful to document
what has historically worked and what
has failed. There is some mention of
Australian LETS schemes. A system in
the Blue Mountains is the world’s larg-
est, and reputed to be the best working
example of LETS in existence.

The example of LETS systems most
clearly illustrates Douthwaite’s conclu-
sion about the unsustainable nature of
modern cities. LETS systems work best
when they can incorporate as many
components of a production chain as
possible. Yet residents of modern cities
are incapable of producing their own
food, the first plank of self-sufficiency.

The coverage of local-based credit sys-
tems is thorough, and their importance
to a just and equitable society are well
documented with several success stories.

Short Circuit finishes with a look at po-
tential new economic models that pro-
mote the ideas of local self-reliance
discussed throughout. While
Douthwaite is not conclusive about
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what the best way forward is, he pro-
vides warts-and-all case studies of al-
ternative approaches to business to base
this ideal model on. Perhaps the only
shortcoming here is that no clues are
given for how to start dismantling our
unsustainable cities.

The greatest strength of Short Circuit
is its breadth of research, particularly its
assembly of functioning (and occasion-
ally failed) examples. There is also an
occasional insight into Douthwaite’s
own experiences, which belies his ob-
vious passion for his subject.
Reviewed by Michael Linke

Batteries for Electric
Vehicles
D A J Rand, R Woods, R M Dell.
Published by Research Studies Press
Ltd, 24 Belvedere Rd, Taunton,
Somerset, England TA1 1HD.
Distributed by Jacaranda Wiley Ltd,
ph: 1800 777 474. ISBN 0 471 96799 8
rrp $200
There are many factors that affect elec-
tric vehicle performance, but perhaps
the greatest is the battery. A bad choice
of battery can make that EV project you
worked so long over a dismal failure.
Many lead-acid batteries are not suit-
able for EV use, a battery with some
special characteristics is required.

Batteries for Electric Vehicles is a quite com-
prehensive book that gives a huge amount
of information on lead acid and other
battery topologies that have been tried or
proposed for EV use. It gives extensive
details of the chemical reactions involved
inside such batteries, as well as the advan-
tages and problems associated with using
different plate compounds.

Chapters cover many aspects of EVs,
including the types of vehicles currently
in use, how batteries are used to store en-
ergy, battery performance criteria, labo-
ratory testing of batteries, and a prediction
of the future of EVs. There are also chap-

ters on each of the different battery
topologies, including lead-acid, the vari-
ous alkaline systems such as nickel-iron
and aluminium-air, flow batteries, so-
dium batteries and lithium systems.

This book is not a buyer’s guide to
EV batteries, and does not deal with in-
dividual brand comparisons, though
some specific models are mentioned
and detailed. While this book could be
too technical for some, if you really
want to find out how EV batteries work,
then it is worth taking a good look at,
although the cost may be prohibitive for
all but the serious enthusiast.
Reviewed by Lance Turner

From the Fryer to the Fuel
Tank
How to make cheap, clean fuel from
vegetable oil
Joshua and Kaia Tickell
Published by Greenteach Publishing,
Available from ATA books RRP $35
In the last issue of ReNew, we ran an
article about the VeggieVan, a diesel-
engined mobile home that travelled
16,000km on a tour of the USA using
only biodiesel for fuel.

The owners of the Veggie Van, Joshua
and Kaia Tickell, make the biodiesel
from used vegetable oil that they get
from fast food outlets. After mixing a

See our series on ‘Making the Change’ and
check out our new web site greenconnections.com.au
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couple of chemicals with it, they get
their own home-brewed motor fuel
and a lot of glycerine soap as a by-prod-
uct.

From the Fryer to the Fuel Tank details
this process in simple, easy-to-under-

stand language, showing you how you
can make you own batch of biodiesel
with basic equipment, and details how
you can run a diesel-engined vehicle on
the stuff. The basic chemical reactions
are given, and even if you have no un-
derstanding of chemistry, the book is
written in such a way as to make it all
seem far less daunting—indeed, almost
fun.

The book begins with a discussion of
currently used fuels, and the negative
aspects of using them. It then discusses
renewable fuels, of which biodiesel is
one.

Details are also given on the history
of the diesel engine and how it works.
There is also a chapter on how to con-
vert an ordinary diesel car to run on
another alternative fuel made from veg-
etable oil and kerosene. The Tickells
used their similarly converted vehicle,

a Volkswagon Jetta, to test a variety of
fuels and fuel mixes.

The information in this book is in-
valuable to the experimenting alterna-
tive fuel enthusiast, I will certainly be
buying a copy for myself.

The only negative thing I have to say
about the book is the safety aspect of
fitting a second fuel tank to a car. Their
description of the modifications would
certainly not be considered safe (or le-
gal) in Australia. In contrast, the safety
precautions they give for production of
biodiesel itself are considerable, with
numerous warnings provided through-
out the text.

After reading this book, I really felt
like going out and making some
biodiesel, despite not having an engine
to run it in! It really is that much of an
inspiration.
Reviewed by Lance Turner
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So, if the gas industry expects people
to view gas as a long-term, environmen-
tally-sustainable energy source, it has
some work to do. First, it must manu-
facture and market much more efficient
gas appliances, which should be better-
suited to solar boosting.

Second, it needs a renewable energy
icon to match GreenPower—
GreenGas. Like GreenPower,
GreenGas would involve a gas con-
sumer paying a higher price for gas in
return for a commitment from the gas
supplier that it would produce an
equivalent amount of gas from renew-
able sources. A number of renewable
sources of gas exist.

The most obvious option is biogas
from organic wastes (from food
processing factories, agriculture, sewage
or municipal waste), which produces
methane-rich gas. This could be proc-
essed to mains quality or used as an al-
ternative to natural gas at sites where
equipment has been modified to run on
biogas. It may also be possible to mix a
small proportion of partly processed
biogas with mains gas while still keep-
ing gas quality within acceptable limits.
Biogas production is a well-proven
technology, widely used around the
world.

Landfill gas is biogas generated by
breakdown of organic matter in
landfills: it is now being collected at
many landfills around Australia, then
flared, burned as fuel, or used to gener-
ate electricity. It is indicative of the gas
industry’s lack of awareness of the po-
tential public relations benefits of us-
ing biogas that its major competitor, the
electricity industry, is using landfill gas
to generate electricity for GreenPower
schemes without any competition from
gas suppliers! While it’s a good idea to
collect and use landfill gas from exist-
ing landfills, it is difficult to capture all
the gas generated. So some methane (a
very greenhouse active gas) escapes into

the atmosphere. It is preferable to proc-
ess organic material in properly de-
signed biogas digesters.

Wood gasification, which involves
heating wood in an oxygen-starved en-
vironment, produces a mixture of com-
bustible gases, including carbon
monoxide, methane and hydrogen, that
can replace natural gas. This process is
similar to the gasification of coal, which
was the main source of gas before natu-
ral gas became widely available.

New developments, mainly aimed at
developing countries, have led to design
of more efficient modular gasification

In line with this columnist’s view that
one path to mainstreaming renewables
involves linking them to existing fossil
fuel-based systems, in this issue I look
at options for the gas industry to take
up renewable energy.

The gas industry heavily promotes
the fact that it supplies a low greenhouse
impact alternative to electricity pro-
duced mostly from coal. But with the
introduction of GreenPower schemes,
as well as high efficiency electrical tech-
nologies such as microwave ovens and
heat pumps, the greenhouse advantage
of gas is being undermined.

The gas industry also has something
of an environmental credibility prob-
lem when it encourages widespread use
of inefficient central heating systems
(which are often as little as 30 per cent
efficient—70 per cent of the gas is
wasted) and poorly insulated storage
water heaters with pilot lights (which,
for small households, can have
efficiencies of as low as 35 per cent).

Also, many people see gas as just a
short-term energy solution: Australia’s
gas resources are much smaller than our
coal resources. However, the gas indus-
try argues that existing reserves are suf-
ficient for several decades, and that
much more gas will be found. Even so,
natural gas, like all fossil fuels, is a fi-
nite resource. And burning it generates
greenhouse gas, even though it is not
as bad as other fossil fuels.

Windpower, electricity from solar
cells, and electrically-boosted solar wa-
ter heaters are usually among the first
options that come to mind when think-
ing about renewable energy. Gas from
renewable sources is rarely recognised
as a possibility.

Time for GreenGas?
On the heels of Melbourne’s gas crisis, the natural gas industry
could soon face another image crisis if it doesn’t begin the shift to
renewables, argues Alan Pears

One study has estimated that if all urban
green waste and organic waste was used to
generate biogas, its energy content would
equal the present gas consumption of all
Australian households

[The Pears Report]
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systems. It would be cheapest to use this
technology at specific sites where equip-
ment could be modified to use this gas,
or even in mini-grids in rural towns, near
sources of wood. This could help reduce
air pollution problems caused by wood-
burning in some rural towns where
natural gas is not available: farm forestry
and agricultural wastes could provide the
feedstock. Even in urban areas, surpris-
ingly large amounts of wood (for exam-
ple, demolished houses, old fences and
trees) are dumped in landfills: this could
fuel wood gasifiers.

Solar reforming of natural gas is an
interesting future option for integrat-
ing renewables and natural gas. ANU
researcher Professor Stephen Kaneff has
pointed out that concentrating solar
collectors could convert a mixture of
natural gas and carbon dioxide (as pro-
duced by many gasfields) into a mix-
ture of carbon monoxide and hydrogen.
This gas, when burned, produces more
energy than the original natural gas, re-
flecting the extra solar energy input.
Such plants could be located at gasfields
in sunny regions, such as the Cooper
Basin and the North-West shelf.

Hydrogen gas can also be produced
from renewable energy sources, and many
books have been written on the potential
of the ‘hydrogen economy’. Australia’s
sunny outback areas are prime candidates
for production of solar hydrogen.

To complement these renewable
sources of gas, the gas industry could es-
tablish a system of greenhouse offsets, like
the Victorian Greenfleet scheme. The
Greenfleet scheme involves payment of
an annual tax deductible fee of $25 which
funds planting of sufficient trees to ab-
sorb the carbon dioxide generated by av-
erage car usage over a year—around 4.5
tonnes of carbon dioxide. At this price,
the annual cost of offsetting greenhouse
gas emissions from a family gas hot water
service would be around $8 (tax deduct-

try. And the councils could then use the
soil conditioner produced as a by-prod-
uct of gas production, and could even
use some of the biogas to fuel council
vehicles and operate community facili-
ties. One study has estimated that if all

urban green waste and organic waste was
used to generate biogas, its energy con-
tent would equal the present gas con-
sumption of all Australian households,
so this is a substantial resource.

In country towns not on the main gas
grid, mini-grids delivering biogas or
wood gas to high efficiency gas appli-
ances could help solve air pollution
problems caused by wood-burning
heaters. These systems could create lo-
cal employment and reduce the envi-
ronmental impacts of fuel-wood
harvesting, which can include damage
to animal and plant habitat and over-
harvesting of rare tree species.

Let’s hope the gas industry wakes up
from its complacency on greenhouse is-
sues soon, and starts to pursue GreenGas
and other strategies like those outlined
here. It would be good for both the gas
industry and the environment.      ✲

[The Pears Report]

ible), cooking $2, space heating $10 and
central heating $20. And contributions
would be supporting re-afforestation as
well as storing greenhouse gas.

Creative people in the gas industry
could make sure that GreenGas

schemes meshed in with other positive
environmental programs, to maximise
PR benefits and minimise costs. There
are lots of possibilities.

There is scope for the gas industry
and local government to work together
to generate GreenGas. Landfill costs are
rising, so councils are spending increas-
ing amounts of money collecting and
composting green waste as an alterna-
tive to landfilling it: composting this
material wastes a potentially valuable
energy resource which could fuel biogas
digesters.

Organic waste is now a significant con-
tributor to landfill, and food wastes from
restaurants are costly and difficult to dis-
pose of safely. Many local governments
also run sewage plants. Since many
councils already collect this organic ma-
terial, they could simply divert it to
biogas plants provided by the gas indus-

Tapping methane from an old landfill tip at Lucas Heights in Sydney. The plant uses

the methane to generate electricity.
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My fascination with wind pow-
er goes back twenty years or
more. I have always been a

tinkerer and working with wind power
has given me many opportunities to
make things and see how they perform.
It goes without saying that the energy
present in strong winds can be awe-
some, and that has been amply demon-
strated on more than one occasion!

In one of my successful ventures I
built a wind power system to pump
water on my family’s small rural prop-
erty in northern Tasmania.

Our family lives on an elevated prop-
erty (about 500m above sea level) on the
side of Quamby Bluff, a mountain
1242m above sea level. It is generally a
windy site, with the mountain causing
prevailing westerly winds to be ampli-
fied across the property. Our home is
on a high hill overlooking a valley, and
the only available water, a permanent
spring, lies at an elevation of about 40m
below the house. Furthermore, the wa-
ter is located on the lee side of the hill,
away from the prevailing wind.

With abundant wind, and no elec-
tricity available near the spring, it was
natural to think of using wind to raise
the water to the house. So, after
searching many books and magazines,
we settled on a home-built recipro-
cating water pump that could be op-
erated remotely by the wind. This
meant the pump could go where the
water was, while the windmill could
be placed on the top of the hill, about
200m away, where the wind was. We

wanted to build as much of the sys-
tem as possible, to fit in with our idea
of self sufficiency. (Remember, this
was at a time of great optimism about
alternative technologies— especially
wind power—and while there were
plenty of ideas, not all of them were
practical.)

We immediately hit a wall when we
looked at electrical systems, since per-
manent magnet generators and varia-

ble voltage electric pumps were not
widely available. In fact, compressed air
looked far more promising, since recip-
rocating compressors (to supply the air)
were a mature technology, as were
pneumatic actuators and controls (to
drive the pump). We therefore settled
on the following system:
• Windmill: Two metal blades driving

a twin cylinder all-alloy air compres-
sor of capacity 8 cubic feet per minute.

Pumping water with compressed air
We look at two different ways of pumping water using
compressed air. In our first article, Gerry de Groot explains a
wind-powered system he helped develop

3 metre diameter
laminated hardwood
blade (governor not
shown)

Shaft bearings (2)

Transmission (chain)

5cubic feet per minute compressor

Tail assembly

Frame

Yaw bearing with
swivel air coupling

100mm bore tube
tower (air storage)

Guy attachment

Guy wires (4)
Safety relief valve to limit
air pressure (essential)

Compressed air to
pump (72 psi)

Figure 1. The windmill

and air compressor

assembly.
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• Tower: Guyed tubular, made of steel
pressure pipe to act as a support and
air storage. Yaw bearing included a ro-
tating air coupling and non-return
valve. When operating, the tower was
pressurised and so it was fitted with a
pressure relief valve sized to cope with
the maximum output of the compres-
sor. This was essential for safety.

• Pump: 50mm bronze reciprocating
bore pump fitted with a 38mm differ-
ential head (these parts were the same
as those used with ‘normal’ windmills).

• Motor: 80mm pneumatic cylinder
with pilot-operated reversing valve.

• The two installations were connect-
ed with 200m of 10mm nylon air line.

This system worked for a short time,
until the blades were destroyed in a gale
and the whole assembly ended up on
the ground at the base of the tower.
Obviously some refinement was need-
ed. What we realised was:
• the all-up weight of the windmill was

too high.

ness at the root (for best strength) to 12
per cent thickness at the tips.

The blank from which the blade was
carved was made up of 5mm thick hard-
wood laminations, straight-grained and
free of knots, glued under moderate
pressure with high grade epoxy resin.
After carving, the blades were statically
balanced and then painted with epoxy
paint. Looking back, the whole process
was a bit primitive. Today we would
build a rotor of composite material, hav-
ing three blades for optimum stability.

The governor was an air-brake de-
sign, with two blades that extended once
the rotor reached a given speed. These
were designed to spoil the airflow over
the blades and so limit blade lift. The
brake blades were deployed when the
rotor speed was sufficient to overcome
the tension exerted by two springs tak-
en from the seats of an old Volkswagen
Beetle! I must admit I was never too
impressed with this style of governor;
it seemed to impede the operation of
the rotor even before it was deployed.

The Mark II windmill worked won-
derfully well. It produced plenty of air,
and drove the pump to capacity. When
the wind was a bit vigorous, the relief
valve would spill the excess air with a
shriek. Those were heady days and we
rejoiced in our ability to put up some-
thing of such complexity.

Since then we have acquired a bore
near the house, and we installed a love-
ly Yellowtail wind pump to keep the tanks
full. So we don’t use the old compres-
sor pump any more. All the bits are
tucked away in the workshop. All in all,
and under the right conditions, this type
of system had a lot going for it. In fact I
think I might just put it up on the tow-
er again one day, just to see the old ’mill
fly!

Write to Gerry  at:

PO Box 313, Deloraine, TAS 7304.
email: gdegroot@vision.net.au

A basic schematic

diagram of the air

operated pumping

system.

Air supply from windmill

Two-way
shuttle valve

Pump frame

Pump rod
Upper limit

Lower limit

Differential head

Water delivery pipe

50mm bore pump

Suction pipe
(short)

• the blades were too heavy, and not
strong enough.

• a governor was needed to limit blade
rpm in strong winds.
What we finally did was to rebuild the

whole windmill. Mark II had a much
lighter frame and a single cylinder Clis-
by all-alloy compressor with a 3:1 re-
duction chain drive. We built a
completely new set of blades. Mark II
now sported a one-piece laminated
wooden blade, spanning 2.8m. How we
made this is a story on its own!

Making the blades
After doing the calculations for varying
the angle of attack (twist) over the blade
span, we used an old Sharp Z-80 com-
puter with a tiny plotter to draw up the
aerofoils relative to a common datum.
These we made up into split templates
to guide us while carving. We were able
to continuously vary the aerofoil pro-
files from root to tip, with
aerofoils ranging from 24 per cent thick-
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Pumping with compressed air is
not a new concept. Many differ-
ent pump designs have em-

ployed compressed air as the power
source. However, most of these designs
relied on the compressed air being used
in much the same way as steam. The
use of valves, switches, pistons and tur-
bines have played a major role in their
operation. Today, technology has ad-
vanced so far that even the experts have
forgotten the basic concepts of moving
liquids from one place to another.

If you contact most pumping special-
ists, they will tell you that air pumps do
still exist, but operate much the same as
any modern pump, that is, compressed
air is used to push and pull buckets that
do the actual pumping. They’ll also add
that they tend to wear out very quickly
and are not as good as their latest ‘three
phase, pump a million gallons an hour,
highly efficient, does everything but
make the bed thingamejig’.

However, there is another type of
pump that can have no moving parts be-
low the ground and can be powered by
just about any device that can compress
air. Because there are no moving parts,
it is very cheap to build, can be made out
of recycled materials and has zero main-
tenance (unless you over-pressure it).

Discovering the ‘air-lift’
I first heard about the ‘air-lift’ pump
from my father (a farmer living north-
west of Sydney). He had just sunk a bore
and we were discussing the different
types of submersible pumps available.
He just wanted one to keep his tank
filled, as he had a dam to irrigate the fruit

trees. Some of his mates told him of an
old ‘digger’ that had a mine out west and
used a windmill to pump water for his
sluices. I thought to myself ‘so?’ Then
he told me that the miner was pumping
from three bores simultaneously with
the one windmill and that they were a
couple of hundred metres apart. This
sparked my interest. He continued that
the windmill was used to drive an air
compressor that pushed air down the
shafts, forcing water to the surface and
emptying into a common header dam.
With my limited knowledge of
‘pneudraulics’, I could not see how this
was done. I pressed dad for more infor-
mation, but that was all he knew.

A couple of years and quite a few li-
braries went by, and still I could find no
reference to this type of pumping sys-
tem. Eventually, I moved north to Ips-
wich (just west of Brisbane). This was
a mining town, so I thought that surely
someone would know something about
these pumps.

I searched the reference section of the
local library and there in a dim, dark
corner, I came across a Mining Engi-
neers Handbook (1941). In chapter 15
I found a small article on the ‘Air-Lift
Pump’. Along with the article were sev-
eral drawings of different types and
some pretty elaborate formulae.

Enter Monty Russell
At the time, I was living in a rented
house and none of the local farmers
who had bores were game to lend me
their sites for some ‘crazy experiments’.
So, I had the knowledge, but nowhere
to test it.

While staying in Ipswich, the Ener-
gymobile came north on its final thrust
into greater Australia. At the helm was
an old ATA warhorse from way back,
Monty Russell.

I had organised a couple of venues
while they were in the Brisbane area and
they were going to spend a night or two
at my place. Over a couple of nightcaps,
we chatted about all things alternative,
and eventually the subject got around
to inventions of various natures.

‘Tell me Monty, in all your travels,
have you ever heard of an air-lift pump?’

‘Sure, I’ve got one. Been using it all
through the drought to water my cattle.’

I was stunned!  Not only had I found
someone who knew about the pumps,
but he had also built one.

‘I used a fridge compressor, driven off
a small motor. It’s a bit tricky getting
the pulleys right for the right pressure,
but once you get that sorted out, it
works fine.’

Monty then proceeded to show me
how he had constructed his pump. If I
expected some piece of mechanical wiz-
ardry, I was to be sadly disappointed.

The pump
The construction of the device is sim-
plicity itself. The body of the pump con-
sists of a ‘T’ piece of pipe, lowered down
the bore on its side. To the bottom is at-
tached about a metre of pipe. This may
be open or have a strainer fitted. (A sim-
ple strainer can be made by blocking off
the end of the pipe and drilling holes in
it). To the top is attached the pipeline and
to the third opening (on the side) is at-
tached the air line.

A simple air-powered pump
Daryl Douglass tells us how he searched long and hard for a very simple
pumping system—and finally found it—everywhere!
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in the bottom to recompress the air in
the water pipe. This traps a bubble of
air between the column of water already
in the feed pipe and the new water in
the pump body. The weight of the col-
umn compresses the water to form a
watertight seal. At the same time, be-
cause of the reduced pressure in the air
line, the inrushing water travels part
way up the air line as well. The cycle
then repeats itself, with successive bub-
bles being forced up the pipe, taking a
small column of water with them.

Hakuna Matata
Eventually, we moved further north, set-
tling on five acres near Kuranda in far

North Queensland. We named the prop-
erty ‘Hakuna Matata’ from the movie
‘The Lion King’ (it means ‘no worries’).
We have a 22,500 litre concrete tank that
is fed by runoff from our shed roof. Even
in the tropics it gets dry and just before
the first wet season, we ran out. Luckily,
the next-door neighbours were on a bore
and let us fill our tank from theirs. They
were very generous, but we could not
impose on them every time we needed
water. As soon as we could, we sank a
bore of our own. It went down 45 me-
tres and provided as much potable wa-
ter as we needed.

While sinking the bore, the drilling
plant operator asked me what type of
pump I intended to put down. I casual-
ly mentioned my latest pet project.

‘Oh, those things!  Yeah, they’re great.
We use ’em all the time when we’re
drilling in the bush. Just put a water
spike down and hook her up to the
truck’s compressor. We usually make
’em on the spot and give them to the
farmer when we finish the job.’

Great! Years of searching and now
every man and his dog has one! Still,
being the inquisitive type that I am, I
had to give it a try myself.

My version
Air would not be a problem, as I had an
old 10 cubic feet per minute single pis-
ton electric compressor and regulator. I
could have made the pump from recy-
cled materials, but I wanted to know
how much it would cost and if it could
be done with off-the-shelf polypipe
parts. Since I was using compressed air,
I decided to use thick walled polypipe
and screw connectors. Due to the size
of the bore (125mm) the largest pipe I
could use was 25mm.

I cut a one metre piece for the bottom
and had the unit assembled in about 10
minutes. I lowered the pump into the
bore until it was about two metres off
the bottom and tethered it to a stake.

Operation
The ‘pump’ is lowered into the bore and
suspended two to three metres above the
bottom. This stops any unwanted debris
from getting into the pipe.

Initially, the water will fill both the
water pipe and the air line to the same
level. When the air is turned on, it forces
the water back down the air line. Since
the volume of water in the bore is heav-
ier than the volume of water in the pipe,
as the air pushes down, water is forced
up the pipe towards the surface.

When the air reaches the ‘T’ piece, it
turns the corner and rushes back up the
water pipe. The air pressure drops sud-
denly and water from the bore rushes

~ ~
This is the part of the

pump that goes down the

bore. It can be made from

simple polypipe fittings

for just a few dollars.
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I ran an extension lead from the house
and hooked up the compressor. Not ex-
actly knowing what to expect, I plugged
the air line into the regulator and slow-
ly wound up the pressure.

For a long while nothing happened,
and I was beginning to wonder if I had
done all the right things. I need not have
worried, because soon I could hear a
gurgling noise inside the pipe.  The first
burst was about a five-second stream of
water, followed by a blast of air that
wrenched the pipe from under my foot
and sent it snaking all over the yard.
There was a lot of noise, but not much
water (oops, too much pressure!). I dis-
connected the air line and bled off the
pressure. When all had settled down, I
started again. This time I increased the
pressure as before but waited several
minutes before making any changes. As
Monty had said, getting the pressure
just right is a very tricky and time con-
suming process. As it turned out, the
pressure required to overcome the ini-
tial head of water is a lot higher than
that needed to sustain the flow (not sur-
prising I suppose).

Once the pressure was sorted out, it
was time to experiment. I spent the rest
of the day ‘playing’, adjusting the pres-
sure, raising and lowering the pump and
modifying the pump itself. All the time,
trying to maximise the flow rate while
minimising the compressor run-time.

For my situation, and the original de-
sign, I managed to get just under 10 li-
tres per minute with the compressor on
a 40 per cent duty cycle.

Using a regulator to set the pressure
involves quite a bit of wasted time each
time you start up the pump. There had
to be a better idea. In the end I bypassed
the regulator and connected the air hose
directly to the compressor tank. I be-
gan with a full tank and gently opened
the tap to let the air bleed slowly into
the air line. Using this method, the sys-
tem becomes self regulating. Once you
set up the tap, you can use it over and
over again without touching anything.

Since my unit feeds directly into the
tank I am unable to observe the opera-
tion directly. To overcome this, I
propped up a section of the water line
on a small support. When the water col-
umns move, the pipe will rock first in
one direction and then in the other. The
most efficient rate is achieved when a
rhythmic rocking motion is achieved
(like a heartbeat).

Because there is a direct line through
the pump, it is capable of sucking up
quite large pieces of gravel and other de-
bris. Be aware of this, otherwise, you
may eventually fill up your tank with
rubbish. If your bore (or well) is sus-
ceptible to sand contamination, you
may be well advised to pump into a
smaller tank that can be easily emptied.

Future thoughts
The unit in the photo is a prototype. I
will probably one day reduce the size
of the air line. This will have the effect
of lowering the pressure in the air line
when it releases and so more water will
run up the pipe before the pressure can
build up again, thus improving the wa-
ter to air ratio.  Using a smaller air line
would also allow you to use a larger ‘T’
piece, thus producing a ‘Bell’ concept
and improving efficiency.

The entire cost of the pump was
$7.00. I also bought a 200 metre roll of
polypipe which set me back around
$130.00. All items were readily availa-
ble from a pumping supplies shop. I al-
ready owned the compressor, which
cost me $450 second hand. This com-
pares very favourably with the $2,500
to $3,000 you will pay for a small bore
pump, not taking into account the cost
of the wiring or maintenance.

The system is not affected by miner-
als in the water and there are no ‘below
ground’ parts to wear out. If you fit a
strainer to the bottom, I would have no
hesitation in saying that once down the
hole, your pump will be unstoppable.

Resources
The Mining Engineer’s Handbook 3rd
edition, published in New York by Wi-
ley 1941. Authors Robert Peele and
John A. Church, ISBN 0471677167.

AFFORDABLE WINDPOWER

• Simply installed

• Able to pump to 80m (250’) head

• No expensive rebuilds - approx $40 parts

• Low maintenance

• Capable of pumping up to 22 l/min (5 gal/min)

• Auto turn-off in high winds

• Aesthetically pleasing

• 3m (10’) or 4.5m (15’) towers available

Oasis Windmills
30 Baldock St Dookie VIC

Ph (03)5828 6452
mob 0418 340 717

WINDPOWER AUSTRALIA P/L
Remote Area Power Products

Ph: (02) 9606 0033  Fax: (02) 9606 0720

We stock a large range of Solar Panels, Wind generators,

Batteries and Inverters. We can also size a system for your

needs. Our latest release is a 300Ltr, 2 door, 12/24 dual

voltage fridge/freezer, 9 amps on 12 volt and 4.5 amps on

24 volt. We also offer a 210Ltr chest freezer to 12/24 dual

voltage. For information on DC fridge's and any other

remote area power product or system sizing, call us on:

200 Ninth Ave, AUSTRAL  NSW  2171.
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Noel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from Trash
To build this

electric meter
you will need:

•20 metres of very fine lacquered wire,
from an old transformer or motor.

• a wooden block about 250 x 100 x
19mm
• a wooden block 70 x 30 x 30mm
• two wooden or metal clamping pieces

40 x 15mm with a hole in one end
• a small horseshoe magnet about

30mm between the poles
• an unpainted wire coathanger, cut and

straightened out
• three self-tapping screws and washers
• a needle and thread
• quick-setting glue
• sticky tape
• aluminium foil, a nail and a lemon
• a matchbox
• pliers and a screwdriver

This meter is similar to the very first
meters that measured electric current in
the last century, and works on the same
principle as modern meters. When cur-
rent passes through a small coil it be-
comes a magnet, and because it is in a
fixed magnetic field, the two fields ei-
ther oppose or attract each other, caus-
ing the coil to move.

Construction
Start by winding 100 turns of the fine
wire around the matchbox. This will
form a coil about 30 x 10mm. Leave
about 100mm of spare wire at each end
of the coil, scraping the lacquer off each
end with a knife or sandpaper. Remove
the coil from the matchbox and wrap
sticky tape around it to stop it unwind-
ing. Bend the ends so that they stick out
from the middle of the short sides.

Now bend a small loop in one end of
the coathanger wire, and then bend the
wire again into a right angle. Measure
150mm and bend another right angle
in the opposite direction. Now meas-

[Kids’ stuff ]

ure another 190mm along the wire and
bend a small dip into it. This is the top
support for the meter coil, and you can
see how it should look in the diagram.

Screw the top support onto the block
of wood, about 20mm in from one end,
using a screw and washer.

Place the base on a level surface, hang
the needle on the thread from the dip
in the top support, and mark the point
on the base directly below the needle.

Wind one of the bare ends from the
coil around the dip in the wire, and hang
the coil so that it is half way between
the baseplate and the top support. Po-
sition the bottom wire from the coil di-
rectly over the mark you have just made,
and clamp it in place with one of the
clamping pieces, screwing the clamp-
ing piece onto the baseboard.

The magnet is mounted on the smaller
wooden block, which is glued on its end
to the baseboard. It should be positioned
so that it can hold the magnet with the two

poles each side of the coil. Attach the mag-
net to the block with the last clamping piece
and screw once the glue is dry.

Twist the coil so that it sits at about a
45° angle between the magnet poles. At-
tach a small piece of paper to the upper
wire from the coil to act as a pointer.

Testing
Before you can test your meter, you will
need a battery. You only want a few mi-
cro-amps of current to flow through the
meter, so you can use an almost flat AA
battery. Alternatively, you can make a
battery by pushing a piece of alumini-
um foil and a nail into a lemon about
20mm apart. This works like a lead-acid
battery in a renewable energy system.

Connect your battery to the bottom
wire clamp and to the wire top support
using some small pieces of wire. The
coil should rotate in the magnetic field.
If you reverse the connections the me-
ter should turn the other way.

Screw and
washer

Coat hangar
wire support Clamp

Paper pointer

Magnet

Coil

Screw clamp

Screw clamp

Coil

Clamp

Screw and washer

Top view of
the meter.

Wire with laqueur
scrapped off

Height
150mm
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Send details of events to ReNew, PO Box 2001, Lygon St North, Brunswick East VIC 3057, Fax:(03) 9650 8574,

email: ata@ata.org.au. For event updates, see our web site at http://www.ata.org.au/

[Sustainable technology events]

CitiPower Sunrace
17-24 January, 1999
Australia
Sydney, Canberra, Melbourne, Wagga
Wagga, Hay, Mildura, Swan Hill, Bendigo
The race will run over seven consecutive
days over a distance of 1790km.
Contact: John Hoerner, Sustainable Energy
Enterprise Developments, ph:(03) 9820 9032,
mobile: 0412 243 818, fax:(03) 9820 2027,
email: sunrace@netlink.com.au,
www: www.sunrace.netlink.com.au

Environmental Education
Conference
14-18 January, 1999
University of New South Wales, Sydney
Improving community understanding of
environmental issues, strengthening envi-
ronmental learning capacities, integration
of education, communication and training
into sustainability strategies at local, nation-
al and global levels.
Contact: AAEE International Conference,
fax:(02) 9949 4933,
email: orggroup@orggroup.aust.com,
www: http://www.education.uts.edu.au/eeconf

1999 Electric Boat Race
30 January, 1999
Sydney International Regatta Centre
This race gives groups, schools and indi-
viduals the chance to get out on the water
and have some clean, quiet fun. There are
five catagories, including a completely open
class, where almost anything goes! Prizes
will be awarded in all catagories for both
endurance and fastest lap.
Contact: Frank Wheeler, PO Box 1052,
Hunters Hill West NSW 2110, ph:(02)9887
3116, fax:(02)9870 7681.

Eco Design ’99
1-3 February, 1999, Tokyo, Japan
The first international symposium on en-
vironmentally conscious design and man-
ufacturing.
Contact: Business Centre for Acadenic
Societies, 5-16-9 Hokomagome, Bunkyo-ku,
Tokyo, Japan, fax: +81 3 5814 1459,
email: van@bcasj.or.jp

World Renewable Energy Congress
10-13 February, 1999
Murdoch University, Perth WA
Will highlight the role of renewable energy
technology for the next century.
Contact: Dr Kuruvilla Mathew, Environmental
Science, Murdoch University, Murdoch WA
6150, ph:(08)9360 2896, fax:(08)9310

4997, email: mathew@essun1.murdoch.edu.au

TerraTec ’99
2-5 March, 1999
Leipzig, Germany
The ‘Premier Trade Fair Event’ in Europe
for 1999 in the field of environmental tech-
nology and energy. Featuring renewables, co-
generation, energy services and privatisation.

Running concurrently with TerraTec
’99 will be the European Energy Forum.
Contact: Leipzig Trade Fair USA,
fax:+1 404 525 6658.

Sustain ’99
25-27 May, 1999
Amsterdam, The Netherlands
Covering renewable energy, waste to energy,
sustainable transport and energy efficiency.
Contact: European Marketing Media
ph+44 181 289 8989, fax:+44 181 289
8484, email: sustain@emml.co.uk

Passive and Low Energy
Architecture 1999
22-24 September, 1999
Centred in Brisbane, QLD
This event has four components—a sym-
posium in Melbourne, a visit to the ‘green
games’ Olympic site in Sydney, a tropical
architecture workshop in Cairns and the
main conference in Brisbane.
Contact: Conference Secretariat, ICTE
Conferences, The University of Queensland,
Brisbane QLD 4072, ph:(07)3365 6360,
fax:(07)3365 7099,
email: sally.brown@mailbox.uq.edu.au

World Solar Challenge
17-26 October, 1999
Darwin, NT to Adelaide, SA
Contact: World Solar Challenge, PO Box

1111, Kent Town SA 5071, ph:(08)8303
2337, fax:(08)8303 2339,
email: wsc@saugov.sa.gov.au,
www: www.wsc.org.au

World Solar Cycle Challenge
18-24 October, 1999
Alice Springs, NT to Adelaide, SA
A race for hybrid, solar assisted human
powered vehicles.
Contact: World Solar Cycle Challenge, PO
Box 1111, Kent Town SA 5071,
ph:(08)8303 2337, fax:(08)8303 2339,
email: wsc@saugov.sa.gov.au,
www: www.wsc.org.au

World Solar Gliding Challenge
17-23 October, 1999
Darwin, NT to Adelaide, SA
Contact: World Solar Gliding Challenge, PO
Box 352, French’s Forest NSW 2777,
fax:(02)9453 0777, email: hxmor@msn.com,
www: www.wsc.org.au

World Electric & Solar Vehicle
Conference
25-26 October, 1999, Adelaide, SA
To be held after the finish of the World So-
lar Challenge.
Contact: World Solar and Electric Vehicle
Conference, PO Box 8178, Station Arcade,
Adelaide SA 5000, ph:(08) 8387 3877,
fax:(08) 8322 6290,
email: Myriad@wsc.org.au,
www: www.wsc.org.au

Environment Centre of WA Events
The Environment Centre has a web site
where many of their events are listed.
Contact: Internet at http://www.iinet.net.au/
~ecwa/

OWNER BUILDING?OWNER BUILDING?OWNER BUILDING?OWNER BUILDING?OWNER BUILDING?
Need a shot of inspiration?

Give yourself a boost 6 times a year by reading
Owner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder Magazine

Written by owner builders for owner builders.

Topics are as diverse as making mud bricks, building with stone,
passive solar design and techniques for coping with the demands of building
your own house. See what other people are building and learn some new skills.
Owner Builder Magazine is available at newsagents or why not subscribe direct.
Send cheque, money order or credit card details for $24.00 (postage paid in Australia) to:

66 Broadway Dunolly Vic 3472
ph/fax: 03 5468 1899.Owner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder Magazine
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Having wanted to build some sort
of electric vehicle for a while, I
got the opportunity when I

bought a go-cart rolling chassis (basi-
cally a frame, seat and wheels) to ‘do
up’ for my two eldest daughters, aged 8
and 6. I had looked at buying one of the
electric ‘kids cars’ that you see in toys
stores, but prices for these started at
about $400 and went up to nearly $1000
for the size of vehicle required for our
girls. This is ridiculous, considering that
these are really cheaply made moulded
plastic toys that would not last long in
the hands of most kids. So, I decided to
build a go-cart instead.

I found a suitable rolling chassis for
$400 in the Trading Post. It was a stand-

ard junior
racing cart, de-
signed to be fitted
with a petrol motor and used on a race
track, but because of the pollution, fire
danger and health risks of using a pet-
rol motor, I wanted to make it an elec-
tric go-cart instead.

Electromotive power
The first thing I did was to find a suita-
ble motor for the cart. This was in the
form of a second-hand computer tape

drive motor. It was rated at 36 volts DC,
and measured around 200mm long and
100mm in diameter and weighed sev-
eral kilos. This was a big computer!

The speed controller
My next step was to design and build
the speed controller for this motor.
There was no way I was going to have a
simple on-off switch with this cart, I
consider this idea to be too dangerous,
especially for use by children. The best

A mini EV with plenty of go
Lance Turner shows you how to make an electric go-cart using
principles and components that can be applied to larger electric
vehicles

[build your own]
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[build your own]

option was for a fully variable control-
ler, and I decided to use one similar to
my design that appeared in issue 55 of
Soft Technology.

However, that design was meant to be
used for 12 or 24 volts systems only, and
I wanted to use a 72 volt system, as I was
not sure of the power the motor would
provide, and the maximum power is eas-
ily limited by an internal trimpot in the
controller. I also wanted to keep the 72
volt pack electrically isolated from the 12
volt system, which was used to drive the
control circuitry. These requirements
mean the addition of an opto-isolator
board to the controller. This consisted
of nothing more than five extra compo-
nents. The circuit diagram for the con-
troller can be seen in figure 1.

However, after a bit of experiment-
ing with the motor at various voltages,
I realised that a 72 volt system voltage
was not required, and that 36 volts
would be adequate.

Once I had built the controller, the
next step was to fit the batteries into
their battery boxes.

The batteries were 12 volt, 7 amp-hour
sealed-lead-acid units purchased from
Oatley Electronics in Sydney, and they
cost about $25 each. There were seven
batteries in all. Six were wired as two se-

ries strings of three batteries, with the
two strings connected in parallel to dou-
ble capacity. These powered the drive
motor, while the remaining one supplies
the 12 volt power for the controller and
ancilliary equipment, such as the horn.

The battery boxes were made from
plywood, and there were four batteries
in one box, and three in the other.

Next to be made was the ‘pot box’,
which is basically just a small plastic box
which contains a slider-style potentiom-
eter (like those used on most stereo sys-
tems, where you move a knob backward
and forward, rather than rotating it),
VR1, and a return spring assembly so
that when the accelerator pedal is re-
leased the pot returns to the off posi-
tion. This box turned out to be a bit
strange looking, as it wasn’t long
enough and the spring had to extend
through a hole in one end of it to a
bracket mounted on the end of the box.

The dashboard was next, and this
featured a keyswitch to activate the
drive system, a large power relay, which
is activated by the switch, a power-on
light and the horn buzzer. The dash-
board was also made from plywood
and was attached to the cart with a
metal bracket to one of the steering
column mounts.
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0.1uF

C1 C2

R4

68k
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Other parts to be made were the ac-
celerator and brake pedals, the revers-
ing switch box and bracket, the motor
adaptor bracket, and a large base board
that has most of the other parts mount-
ed on it, including the racing seat that
came with the cart.

I also had trouble with the racing
wheels and tyres that came with the
cart—two of them would just not stay
inflated, and their width made the go-
cart very hard to steer. Also, because the
cart has a solid rear axle with both rear
wheels fixed to it, they tend to scrub
when going around corners. With these
racing tyres the go-cart was almost un-
moveable with the wheels in anything
other than the straight ahead position.

For these reasons, I decided to change
the wheels to something a bit simpler
and narrower. I found the perfect solu-
tion at my local hardware store, in the
form of two sets of off-the-shelf wheels
designed for use on wheelbarrows and
trolleys. These have very high load rat-
ings and are quite robust.

The front wheels just slipped onto the
stub axles in place of the original rims,
though the axles did need to be modi-
fied slightly, while the rear wheels had
to be machined and drilled to suit the
axle hubs.

Figure 1. The circuit diagram for the speed controller of the go-cart. The 4N25 is the optocoupler, and contains an LED and

photo-transistor in the one package.
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Assembly
Now I started fitting everything togeth-
er. The baseboard was screwed onto the
large centre section of the frame, and
the larger of the two battery boxes fit-
ted to it behind the seat position. The
pot box was mounted just in front of
this, on the left side of the seat, and con-
nected to the accelerator pedal by a piece
of bike brake cable.

To the right of the seat I fitted the re-
versing switch box on the end of a long
stalk to bring it up to a comfortable po-
sition.

The motor was fitted to the original
petrol motor bracket by the adaptor. I
fitted a 2 inch pulley to the motor, and a
5 inch pulley to the 25mm rear axle shaft.
The hole in this pulley was too small
when I bought it, so I carefully filed it
out to the required size. While the align-
ment was not perfect, it was good
enough for this purpose. The motor was
connected to the axle pulley via a short
fan belt. Tension is kept on the belt by a

strong spring mounted
to pull the motor away
from the rear axle.

The second battery
box was mounted just
behind the rear axle on
a length of 25 x 50mm
rectangular steel tube
welded across the back
of the cart frame, and
wired into the first bat-
tery box.

The brakes were
made from a standard
bike caliper brake
mounted on the same
rectangular tube as the
second battery box and
connected to the brake
pedal by a standard
brake cable. The caliper
grabs the 5 inch pulley
on the rear axle. While
the brakes are not fan-
tastic, they do slow the

go-cart fairly quickly, though I would like
to improve them later on. I have heard
that more expensive brake pads will
make a substantial difference to braking
power.

The brake and accelerator pedals were
made from 10mm thick plywood and
mounted at the front of the go-cart on
purpose-made metal brackets.

I then proceeded to wire all of the
components together with twin-core,
2.5mm² cable. Once the connections
were complete, I tested the operation
of the electrical system and then tidied
up the wiring with split-loom tubing
and insulation tape. All-in-all, the ma-
chine came out looking quite good.

Once everything had been made and
fitted to the cart, and the wiring was
complete, I gave the go-cart to the girls
to test. They rode it up and down the
street for the first test, and the biggest
problem that occured was the argument

[build your own]
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Figure 2. This is the wiring diagram for the whole go-cart. The circuit breakers are

inside the battery boxes, while the keyswitch, relay, power-on light and horn are

mounted inside the dashboard.

PowerSine
DC - AC sinewave inverter

True Mains Power from a Battery

Easy to use
High surge
Rugged and reliable
Safe - MEN compatible
Heavy duty construction
Efficient and silent operation
Fully isolated DC to AC output

600 watt, 1000 watt and 1200 watt
PowerSine sinewave inverters

Mains power anywhere
Power Conversions P/L
A.C.N. 006 746 489
Unit 2, 6 London Drive
P.O. Box 274, Bayswater Vic 3153 Australia
Tel: (03) 9761 1252  Fax: (03) 9761 1911

Consulting
23 Deakin St,
East Bentleigh Vic 3165
Tel/Fax: (03) 9563 8751
Mobile: (0414) 547 324
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about who was supposed to be behind
the wheel!

For the second test, we took it to the
local school on a weekend and they raced
it around the school grounds for an hour
or so, on and off. We left when the bat-
teries started to get a bit tired, but there
was still enough power available for them
to drive the go-cart home again. The top
speed seems to be between 25 and 30km/
h, which is fast enough for kids this age.
It was a good thing I didn’t use the 72
volt system, as it would have been capa-
ble of much greater speeds.

The final stage was to pull the whole
machine apart to finish the painting of
the frame and other bits. The frame was
painted in Ultra Blue epoxy paint, and
the wooden bits were painted with two
coats of undercoat and then a final coat
of black epoxy. When everything was
dry, it had to be re-assembled and the
power system tested again.

Charging system
Having two different battery voltages, the
go-cart requires a dual charging system.

To charge the 36 volt battery pack
from a 12 volt power supply, I used a

simple step-up circuit sold in kit form
by Oatley Electronics. It is designed to
provide a regulated 14.2 volts from a
car’s battery for charging other small 12
volt batteries. I changed a single com-
ponent in the circuit to give me a nice
regulated 42.6 volts (three times 14.2
volts) for the 36 volt pack. The 12 volt
battery in the go-cart is charged direct-
ly from the 12 volt power source.

The 12 volt power comes from one
of two sources. Most of the time the go-
cart is charged from my workshop so-
lar power system, but occasionally it is
connected to a 4 amp, 13.8 volt regu-
lated mains power supply.

Safety
There were a number of safety features
built into the go-cart. The first was the
afore-mentioned brakes, which many
home-made carts don’t have. Another less
obvious safety feature is the frame itself.
It is a fully welded steel frame designed
for racing at much higher speeds than the
electric cart is capable of, and is therefore
very strong and not likely to fail in any
way. The seat, too, is designed for racing,
and is a very snug fit around the body.

The controller
For a full explanation of how the
controller works, you can refer back
to the article in issue #55. The extra
bits added for the high-voltage side
of the system work in the following
way:

The squarewave output from pin 1 of
the LM358 drive the LED inside the
4N25, an optocoupler, or opto-
isolator. The light from the LED turns
the phototransistor inside the
optocoupler on and off, which drives
the MOSFET on and off, thus rapidly
switching the motor.

The maximum voltage that the
MOSFET can be driven with is 20
volts, so the 36 volts needs to be
regulated down. This is done using
R7 and a 15 volt Zener diode as a
simple regulator, with C4 there to act
as a filter and reservoir. R6 turns the
MOSFET off when the optocoupler is
off, by draining the charge stored in
the gate of the MOSFET.

The 1000µF capacitor, C5, is used to
smooth out the pulses of current being
pulled from the battery, which helps
reduce the risk of battery damage.

Inside the speed controller. The
control board is at the bottom left
with the opto board just above it. The
1000µF capacitor is to the right of the
boards with D1 at the bottom right-
hand corner of the box, mounted on a
small heatsink.

The business end of the go-cart. The motor is on the right, with the battery boxes on

the left. The controller is the box with the heatsink mounted on top of one of the

battery boxes.



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 66          January-March  1999               ReNew      71

When seated in the cart, it is almost im-
possible to come out of it accidently.
However, a seat belt will be added soon.

Two other safety features are the key-
switch and the reversing switch, which
has a centre off position. Turning either
of these switches off will cut all power
to the motor and allow the cart to be
easily stopped by the brake. This is a
just-in-case measure, should the MOS-
FET in the controller short-circuit,
though this is highly unlikely given the
device used is a 200 volt, 50 amp mo-
tor-control unit.

The go-cart is also fitted with a horn
to alert anyone who may be in its path
that they are about to be run over! The
button for the horn is mounted in the
steering wheel, just below the centre.

And finally, while it is very hard to
get them to wear one, we do try to make
the girls wear a helmet when they are at
the wheel of the cart, just in case they
manage to hit something unmoveable
at high speed.

Problems
There were very few problems with this
project. The only hitches are the not-so-

fantastic brakes, and also a minor prob-
lem with the 10 amp circuit breakers in
each battery box tripping when the accel-
erator pedal is ‘floored’, as happens some-
times. The finished go-cart looks quite
neat, and I am more than happy with it,
my first human-carrying electric vehicle.

Other uses
The electrical drive system used in this
go-cart, while being quite simple, is actu-

ally very similar to the systems used in
full-sized vehicles. Indeed, this system
could easily drive a small road-
capable vehicle, such as a moped or small
motor cycle, with very few modifications,
though I would suggest a higher pack
voltage such as 72 or 96 volts be used.

Another use for this controller would
be for controlling the flow of power in
solar-powered vehicle, such as those used
in the various solar vehicle races held in
Australia and overseas each year. While the
controllers used in many of the cars are
microprocessor-controlledelectronic mar-
vels, this system could be well worth us-
ing as a basis for experimentation.

The controller used on the go-cart can
control up to 40 amps of current for short
periods, and will easily handle 15 amps
continuously without getting too hot. At
96 volts, this equates to nearly 4 kilowatts
(over 5 horsepower) for short bursts and
about 1.4 kilowatts (2 horsepower) con-
tinuously. This is enough power to push
many small vehicles along, making this
controller a very versatile unit. With the
addition of some more MOSFETs in
parallel and a larger diode and capacitor,
quite a large vehicle could be driven,
even a car or small van.

The front end of the go-cart. Note how the inner wheel turns more sharply than the

outer wheel, just like a car! The dashboard can be seen at the top of the picture, with

the starting key clearly visible.

The two battery packs before they were fitted into their boxes. Each is rated at 12

volt, 7 amp-hours, giving a 36 volt, 14 amp-hour pack.

[build your own]
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Alternative building
materials
I am in the process of building a small
eco-tourism retreat in Northern
Queensland. I am looking to incorpo-
rate recycled building products as much
as possible and have heard of US com-
panies that make decking timbers from
wood scraps and plastics.

Do you know if anything similar is
available in Australia or any sources of
recycled and cost efficient building
products in general?

Paul Verity, celestin@bigpond.com

There are a number of products that may be
suitable for your purposes, especially as you
are in the tropics and need rot-proof materi-
als. Repeat plastics make a number of differ-
ent products, including simulated wooden
beams, from recycled plastic. They have a web
site at www.repeat.net.au.

Another product is a recycled plastic building
panel, which has an almost unlimited number of
uses. It comes in standard sheet sizes, in a number
of different thicknesses and colours. We have used
some of this material on our solar workshop to
replace some rotten wooden boards, and it looks
great. It is available from Recyclers of Australia,
ph:(03)9770 0655, fax:(03)9770 0280.

A third material is Ecopanel, a chipboard
replacement made from wheat straw and glue.
it is available from Envirocraft, 12/Factory 5
Malcolm Court, Kealba VIC 3021,
ph:(03)9310 9311, fax:(03)9310 9322.

There are also other materials that we have
featured in the Products section of ReNew and
Soft Technology, and you may want to look
in your old back issues to see if they are still
available.

Lance Turner

Converting the old ute
Does ReNew deal with electric vehicles?
My work vehicle is a HR ute which I
would like to convert to electric drive
using a 252 volt battery bank and an off-
the-shelf industrial speed controller
(variable frequency drive) coupled to a
3-phase AC motor. I need to know what
size motor to use. Any hints?

Fred Bloman, Mothar Mtn, QLD

You have certainly picked an interesting ve-
hicle to convert, but considering the wide range
of vehicles successfully being converted to elec-
tric power in the US, you should definitely
give this conversion a go.

Being an older vehicle from th mid ’60s,
the HR Holden is quite heavy for a ute,
though not as heavy as a sedan or wagon.
This means that you will need a reasonable
motor and battery bank, but this also depends
on what you want it to do.

If it is just a farm ute that never has to climb
steep hills or exceeds 60km/h, then a 10kW
motor should suffice. However, if you want a
more road-capable vehicle with good accel-
eration, then a motor with a continuous power
rating of up to 25 or 30kW will be needed.

However, the continuous rating is not the
only one to consider. To get that good accel-
eration and hill-climbing ability, you will
need a motor with a high peak power, say up
to 80kW or more.

You are unlikely to get this from a standard
industrial controller and motor setup, and even
if you could, I suspect that the motor would
be a bit on the big side to fit under the bonnet
of your HR!

Personally, I would not bother with an AC
drive system, they are quite complex electroni-
cally, and are therefore more prone to failures

when used in vehicles. Also, they usually can-
not provide the peak power necessary for use
in vehicles.

From all of the information I have seen on
EVs, by far the most successful combination
is the brushed DC motor and pulse-width-
modulated (PWM) controller. DC motors are
easily capable of producing three to four times
their rated power for short periods, such as
when you need to pass another vehicle or climb
a hill.

While a brushed motor sounds like yester-
day’s technology, the only maintenance these
motors need is an inspection of the brushes
every 10,000 kilometres or so.

The most widely used motors in the US
are made by Advanced DC. These are con-
sidered virtually bulletproof, and are certainly
the motor I would choose for a conversion.One
of these, coupled with a Curtis controller and
144 volt battery bank, should be more than
adequate for your uses.

These components are available from The
Electric Car Company of NSW, 87 Cecil
Ave, Castle Hill NSW 2154, ph/
fax:(02)9680 3851.

As for your batteries, you don’t state what
brand and type you are intending to use, but
EVs require some seriously built batteries due
to the high demands they place on them. Most
batteries will not survive 500 amp current
draws and 100 per cent discharges on a regu-
lar basis, so your choice of battery is crucial.
The most commonly used battery in the US is
the Trojan, but spiral-wound plate batteries,
such as the Optima and Hawker units, seem
to be rapidly taking over due to their compact
size and ability to provide enormous currents
on demand. These are available in Australia,
but are currently extremely expensive.

Lance Turner

Low-voltage watering
system
The time has come to upgrade my au-
tomatic watering system. Does anyone
have any experience with systems that
will operate from a low-voltage supply?

Send us your questions
If you have a problem you just
can’t solve, or want to know the
answer to a general question
about sustainable technology,
drop us a line and we will do our
best to answer your query.
Send your questions to:
ReNew, 247 Flinders Lane,
Melbourne VIC 3000.
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It is possible to purchase commercial
low-voltage control systems, but, like
much of the equipment for low volt-
age, they are much more expensive than
similar-sized mains units.

It should be possible to bypass the
transformer of a mains controller and
run it on 24V but they appear to require
an AC supply. Can anyone suggest how
I could convert 24V or 12V DC into
24VAC cheaply and efficiently?

Neil Padbury, Wodonga VIC

Neil, I haven’t had much time to play with
these watering systems, but I have tried to run
one of the solenoid valves on 12 volt DC and
it worked fine, though this may not be the
case for all brands.

I have no idea why manufacturers chose the 24
volt system that these things all seem to use, but the
internal electronics of the units generally use 5 volts
DC from an internal rectifier/regulator.

My suggestion is to try the system on 12 or
24 volt system and see what happens. At worst
it won’t work,  and you may just be lucky and
not have to worry about producing 24 volts AC.

Lance Turner

Water tank materials
I have been subscribing to and enjoy-
ing reading ReNew magazine for some
time now, and always find much of in-
terest, as for about 30 years I have been
fascinated with alternative energy meth-
ods and projects.

It now looks as though I shall be able
to go into this as my only source of
power, as reluctantly, due to ill health, I
have signed a contract to leave this beau-
tiful farm which I made out of a very
neglected and abused piece of land, and
have maintained for 30 years organically,
and the last 15 bio-dynamically. How-
ever, on the positive side I now look
forward to a bush block with solar and
hopefully micro-hydro generation.

The land I hope to buy will require
tank storage for water. I used to consider

that reinforced concrete was probably the
best, as it is from natural sources, but
maybe some chemicals are added to the
cement as well which could leach out.
Galvanised iron could pass on something
undesirable to the water.

Tanks have now been available in Tas-
mania for several years made of food grade
polythene, but I know that some poly-
thene can leach undesirable chemicals.

Fibreglass is also available, but I
should imagine they would be bottom
of the list, though maybe I am wrong.

Now for internal plumbing. Until I
read your article in a recent ReNew I
hadn’t realised how bad, at least in that
contributors opinion, that PVC is.

So, is it worse than polythene piping
which, unlike the tanks, is not made of
food grade? I have always understood
that there are minute particles being
continuously removed from its walls.
Copper is supposed to do likewise with
soft water, such as rain, but could still
be the better of the other alternatives,
especially as it may be possible to have
creek water, though this is by no means
certain.

Howard Watmore, Westbury TAS

From the information I have seen over the
years, polyethylene (polythene) is the best ma-
terial as far as low toxicity goes. Concrete could
have some undesirable chemicals, and is cer-
tainly energy intensive to manufacture. Gal-
vanised iron and Zincalume are both
zinc-coated steel, and will eventually fail from
rust. Fibreglass has some quite nasty chamicals
in it, I would most definitely not buy a tank
made of this material.

If you can find one, a large stainless steel
tank would be the best way to go, such as an
old milk tank or similar.

As far as pipes go, polyethylene would be
my first choice, followed by copper. I would
not use PVC, there are just too many uncer-
tainties with this material.

Lance Turner

A DC to AC adaptor?
Regarding your article in issue 61
‘Power your Answerphone from 12
volts’, it’s accepted that Telstra won’t
permit unapproved modifications to
anything connected to their lines, but
what if hypothetically I had an answer-
ing machine (or radio or whatever) that
required as its input 10 volts AC? Could
a simple low-voltage AC inverter be
made to power this from a 12 to 30 volt
DC source, or would it be easier to by-
pass the diodes and mini transformer
inside the machine?

The little powerpack that came with
the hypothetical machine outputs 10
volts AC at 800mA, which we bought
when we were connected to the grid
fours years ago, before our move to in-
dependence. Could you provide a sim-
ple circuit for such a 10 volt AC power
source. It would seem that the fre-
quency would not be critical in this
case.

Ian Stewart-Koster,
Toowoomba QLD

Ian, if your hypothetical answering machine
converts all of the AC directly into DC, and
has no internal circuitry requiring AC, then
I would bypass the transformer and connect
the DC supply to the input side of the di-
odes. This gives protection to the device
should it be connected with reverse polarity
accidentally.

The unit could probably be run directly
from a 12 volt system, as a rectified and
filtered 10 volt AC supply will come out at
around 14 volts DC anyway. This is then
usually regulated to the voltage required in-
side the machine. A bit of careful circuit
tracing will tell you what you need to know
here.

The circuit described in the article you men-
tion should be suitable for your purposes, as it
has a maximum input voltage of 40 volts.

The Phantom Loader
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Fire up the barrel
If you have a sustainable supply of wood for fuel, then a slow combustion heater may be
the ideal heating source for your home.

The Tassie Barrel is a slow combustion heater with a difference. For a start, it is made
from 95 per cent recycled materials. The majority of this is in the form of the barrel itself,
which is a recycled 18 gallon stainless steel beer barrel, while the heater door and frame,
the legs and the cooktop are all made of recycled aluminium.

The Tassie Barrel uses a dual stage combustion process which the manufacturers say
produces as much heat as possible from the fuel—overall efficiency of the Barrel is claimed
to be 63 per cent. The heater also uses an air-wash system in the door to keep the glass
from smoking up.

rrp: $960 plus delivery.

Manufactured by Tassie Barrels, PO Box 87, Railton TAS7305, ph:(03)6496
1589.

Industrial strength air?
The Air 303 has been a very popular wind turbine, due in part to its simplicity of
installation and light weight. Precision Wind Technology have brought two new
additions to the Air stable into Australia—the Air Industrial, and the Air 403.

The Industrial has an anodised cooling fin for the alternator, fully sealed elec-
tronics, a 4.5° tilt back of the rotor to eliminate blade contact with the tower in
high winds, carbon fibre blades twice as strong as the Air 303’s, and larger inter-
nal and external wiring for reduced power losses.

The Air 403 is rated at 400 watts, but according to the manufacturers, is capable of
650 watts at a wind speed of 18 metres per second. The Air Industrial weighs
6.2kg, while the 403 weighs 5.8kg.

rrp: $1695 for the Air Industrial, $1095 for the Air 403.

Distributed by Precision Wind Technology, PO Box 44, Oxenford QLD
4210, ph:0411 224 807, fax:(07)5598 1710, email:
martypwt@pronet.net.au

A clockwork orange lantern
The Baygen Freeplay wind-up radio eliminated the problem of flat batteries—it
didn’t have any! The Freeplay safety lantern, while it does have rechargeable bat-
teries, can also be powered just by winding up its internal spring motor.

The lantern’s 3 volt, 0.7 amp-hour rechargeable battery can be charged from a
12 volt DC power source, such as the AC adapter supplied, or by winding the
handle. The xenon lamp can be powered directly from the spring motor, which
gives a minimum of three minutes of light per 30 second winding, or from the
batteries, which will run it for up to two hours.

Other features include a 3 volt DC output jack for powering devices such as small radios, a
weather resistant case, and a flasher mode. The lantern comes with a five year guarantee.

The lantern measures 170 x 250 x 140mm and weighs 2kg.

rrp $109.50 includes delivery inside Australia.

Distributed by John Devitt, ph:(02) 9948 4037, fax:(02) 9948 8659.
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Long life solar water heaters
Copper has been used in hot water systems for a long time. It has many advantages over other water tank materials, not the
least of which is its ability to resist corrosion.

The Sola-Kleen range of solar water heaters have copper tanks and collector panels, giving them a long service life and
eliminating the need for sacrificial anodes in the tank.

These mains pressure systems are hand-assembled with a 15 per cent silver solder to provide strong and corrosion-proof joints.
The water heaters  have an electric booster element for periods of low sun, and use Australian wool for the panel insulation.

According to Sola-Kleen, the units have a service life of between
25 and 30 years, and the tank assembly is easily disassembled to allow
the tank to be repaired if necessary. The systems are available in three
sizes, 180, 240 and 300 litres.

rrp: 180 litre: $1700, 240 litre: $1900, $300 litre: $2200.
Delivery and installation is extra.

Manufactured by Sola-Kleen, 24 Bassendean Rd, Bayswater
WA 6053, ph:(08)9271 5725, fax:(08)9721 6136,
email: sola@sola-kleen.com.au

Cardboard cadaver capsule
Sooner or later, everyone is going to need a coffin. While conventional coffins may look very elegant, they can impose a
considerable financial burden on those loved ones left behind, as well as a
burden on the environment.

Most coffins are made from forest hardwoods, are coated with chemical
laqueurs or paints, and use a large amount of energy  in their production.

Eco-coffins, on the other hand, are made from unbleached cartonboard and
natural starch-based glues, and produce no harmful residues as they break down.

The coffins are supplied flat-packed in two sizes, and weigh just 7.34 and 8.5
kilograms. There is also a new model, the Celtic Eco-coffin, which is available
with various options, such as different colours and chrome or gold handles.

Distributed by Final Indulgence, 1425 Forester Rd, Scottsdale TAS
7261, ph:(03)6354 2303, fax:(03)6352 3829.

An all-in-one meter
It is important to monitor any power system, especially one that uses batteries, as they

are easily damaged.
The E-Meter, from Cruising Equipment, is capable of telling you everything about

your system that you need to know. It can display power consumed, in amp-hours
and kilowatt-hours, battery state-of-charge, how much time is left before your bat-
teries will go flat and instantaneous battery voltage and current consumption.

The E-Meter will even record the history of the battery system, giving such details
as total number of recharge cycles, average depth-of-discharge and the greatest depth-
of-discharge. It can be used on battery voltages up to 50 volts.

rrp $410 including a 500 amp shunt.

Distributed by Quirk’s Victory Light Company P/L, PO Box 441, Rose Bay NSW 2029,
ph:(02) 9371 6600, fax:(02) 9371 6623, email: sneill@ibm.net

[Products]
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Forget those throw-away cells!
If everyone switched to rechargeable batteries, billions of batteries would be saved from
going to landfill each year. However, nicad rechargeable batteries generally have three
problems—they have far less capacity than an equivalent non-rechargeable alkaline bat-
tery, they generally have a lower cell voltage, and they contain the toxic metal cadmium.

Two new rechargeable battery systems have recently become available which can elim-
inate those problems completely. The first is a new range of nickel-metal hydride (NMH)
rechargeables from Jaycar Electronics. These are now available in a range of sizes, from
AAA to D, and have capacities up to 50 percent greater than even the best nicads. How-
ever, like nicads, these batteries have a 1.2 volt cell voltage, which may not be adequate for
some equipment.

The AAA and AA cells are available either without or with solder tags, which allow them to be used to
rebuild sealed battery packs. The cells are available in the following sizes: AAA: 550mAH; AA: 1000mAH or
1300mAH; sub-C: 2500mAH; C: 3300mAH; D: 7400mAH.

The second battery system comes from Dick Smith Electronics. These cells are of the standard alkaline type, except that
they are designed to be recharged more than 25 times, unlike conventional alkalines that usually do not recharge successfully.
They have the advantage of having very high capacity, low self-discharge and a full 1.5 volt cell voltage, although they cannot
be recharged anywhere near as often as a NMH battery. They are currently only available in two sizes, AA and AAA.

These batteries should allow virtually all throw-away batteries to be replaced, and while they cost more initially, they soon
pay for themselves, both financially and environmentally.

rrp: NMH cells: $5.50 for AAA, $4.25 for 1000mAH AA, $5.25
for 1300mAH AA, $9.95 for sub C, $12.95 for C and $27.95
for D cells. Alkaline cells: AAA cost $16.95 for pack of four;
AA cost $15.95 for a pack of four. A recharger is available for
$39.95 complete with four AA cells.

NMH cells are distributed by Jaycar Electronics, PO Box 185,
Concord NSW 2137, ph:(02)9743 5222, fax:(02)9743 2066,
www: www.jaycar.com.au

Alkaline cells are distributed by Dick Smith Electronics,
1300 366 644, fax:(02)9395 1155, www: www.dse.com.au

Getting the most from your solar pump
To get the most from solar panels that are used to run motors directly without batteries, you really need to use a maximiser—a
device that matches the motor load to the panel to provide maximum power to the motor at all times.

BW Solar produce a maximiser specifically for pumping uses. It has a voltage
range adjustable from 12 to 60 volts, and can handle current up to 14 amps.

However, because some bores are prone to running dry, and pumps can be
damaged by this, the maximiser also has a water level controller built into it
which will stop the pump when the water level falls below a preset level. An
extra feature, selected by a jumper on the circuit board, allows the controller
to work in reverse, thus switching the pump off when a certain level is reached.

rrp: $150 to $275, depending on features. Water level probes cost $90.

Manufactured by BW Solar, 9 Newborough St, Scarborough WA 6019,
ph/fax:(08)9341 8711, email: bitt@perthpcug.org.au
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Straw insulation
Most conventional house ceilings, are, well, just plain boring, usually being
nothing more than white plasterboard. What’s more, they don’t offer much
resistance to heat conduction, unless they have been insulated.

Solomit acoustic ceilings have numerous advantages over conventional
ceilings, not the least of which is to provide rooms with a warm look. They
also have good thermal and acoustic insulating properties, and can greatly
increase the thermal efficiency of any room. The ceiling boards are made
from wire bound straw, come in three thicknesses—25, 50 and 60mm—and
are easily cut to size to fit any ceiling shape.

rrp: 25mm–$16.40 per m2; 50mm–$16.90 per m2; $60mm–$17.90 per
m2.

Manufactured by Solomit Strawboard P/L, Factory 7, 22-24 Rhur St,
Dandenong VIC 3175, ph:(03) 9793 3088, fax:(03) 9701 3080.

No batteries required
How often have you gone to use your torch and found that the batteries were flat? Well, if you
have had this happen to you, then a torch that needs no batteries would sound like a good idea.

The Russian Dynamo Flashlight, from Quality Sustainable Imports, is purely human
powered. You just squeeze the handle, and an in-built dynamo (generator) produces enough
power to drive the globe.

Other dynamo torches have been available for many years, but most of them are cheap
plastic units and don’t last too long. This unit was designed in the 1950s for use by the Russian
military, and is known there as the Russian Forever Light.

The torch is available in black, red or mid dark blue, is 135mm long by 60mm wide, and weighs 215g. It uses a standard
Eveready 1155 screw-in bulb.

rrp: $24 plus postage for 1-9 units, discounts apply for larger purchases.

Distributed by D A Van Zanten, PO Box 170, Urunga NSW 2455, ph:(02)6655 6604,
email: dany@coffs.com.au

Building your own wind turbine?
Anyone who has made their own wind turbine at home will know that balancing the hub

and blades can be tricky. However, turbines are common in industry, and their compo-
nents can often be adapted for making a wind turbine.

Ductline sell blades and hubs in varying sizes that should be quite suitable for making
a wind turbine. While not designed for making wind turbines, these blades and hubs
appear to be quite well suited to the task, and should please many DIY enthusiasts.

The blades are 382mm long, and are available in three different materials—fibre-
reinforced polyethylene, glass-reinforced nylon, and aluminium. Aluminium hubs
are available to hold from five to 14 blades, and nut and bolt sets and block-off plugs
for the unused holes are also available. The blades can be rotated in the hubs to any
angle, and so the problem of blades ‘facing the wrong way’, as with a fixed blade hub, is
eliminated.

rrp: $9 each for polyethylene blades, $11 for nylon blades, $13.50 for aluminium blades. The 150mm hub is $42,
while bolts and nuts are 75 cents per set. Plugs are 50 cents each. All prices are plus 22 per cent sales tax.

Manufactured by Ductline, 5 Wannan St, Highett VIC 3190, ph:(03) 9553 2222, fax:(03) 9553 2887.

[Products]



National
>

Australian Ethical
Investment &

Equities Trusts
Suite 66, Canberra Business Centre

Bradfield St Downer ACT 2602
Ph:008 021 227

For investors, society and
the environment

For superannuation and other
investments managed on a
conservative basis. Your money
will be earning solid returns
without compromising your social
and environmental values.

Manufacturers of:
•Solar Tracking Array Frames

•Frostbite Fridges and Freezers
Suppliers of:

•Solar Hot Water Services
•Solar Water Pumping

•Solar Pool Heating
•Solarex Modules

RMB 1036,
Barnawartha North,

VIC 3688
ph:(02)6026 7711

Mobile:018 690 876

DODODODODOWMUSWMUSWMUSWMUSWMUS
Composting
Toilet

Dowmus Resource
Recovery Pty Ltd

PO Box 400, Maleny Qld 4552
ph:(07)5499 9828, fax:(07)5499 9688

Email:dowmus@peg.apc.org

Designers and manufacturers of
organic waste management
systems.

David Baggs
Pty Ltd

9 Featherwood Way
Castle Hill NSW 2154

Ph:(02)9899 2003
Fax:(02)9894 9168

Solar, Earth &
Environmental

Buildings

Architects and building consult-
ants specialising in all types of
health-oriented, ecologically
sustainable projects, including
owner-builder documentation,
Australasia wide.

NB/W SOLAR
Offers you:
DIY-kit  to build
Your own Tracker
✹Power - Maximisers
✹Electronic Sun - Tracer
✹Plastic Piston Pumps
✹Air Pumps and Solar
Water Pumping Systems
Call Bruno Wittwer on
Ph / Fax (08) 9341 8711

Solar Batteries

Ryde Batteries Pty Ltd
24/51 College Street,
Gladesville NSW 2111
Ph:(02) 9879 5422,
fax:(02) 9807 3700

contact@federalbatteries.com.au

Deep cycle flooded cell
and Gel batteries for all

solar applications.

FEDERALFEDERALFEDERALFEDERALFEDERAL

Cleantec Ceramic
Washing Stones

PO Box 250, Tugun QLD 4224
Freecall: 1 800 646 323

• One set gives at least 365
pollution-free washes

• An alternative to toxic
laundry detergents

• Works in all washing
machines

BEE TECHNICBEE TECHNICBEE TECHNICBEE TECHNICBEE TECHNICAL SERAL SERAL SERAL SERAL SERVICESVICESVICESVICESVICES
12V & 24V CHARGERS

“BEEHIVE SERIES” BATTERY CHARGERS
★★★★★ A A A A AUTO SWITCH-MODE TECHNOLOGYUTO SWITCH-MODE TECHNOLOGYUTO SWITCH-MODE TECHNOLOGYUTO SWITCH-MODE TECHNOLOGYUTO SWITCH-MODE TECHNOLOGY
★★★★★ EX EX EX EX EXCELLENT for ALL BACELLENT for ALL BACELLENT for ALL BACELLENT for ALL BACELLENT for ALL BATTTTTTERIES & GEN SETSTERIES & GEN SETSTERIES & GEN SETSTERIES & GEN SETSTERIES & GEN SETS
★★★★★ 100 TO 2000 W 100 TO 2000 W 100 TO 2000 W 100 TO 2000 W 100 TO 2000 WAAAAATTTTTT - 8 TO 150 AMP UNITST - 8 TO 150 AMP UNITST - 8 TO 150 AMP UNITST - 8 TO 150 AMP UNITST - 8 TO 150 AMP UNITS
★★★★★ INEXPENSIVE & 2 YEARS W INEXPENSIVE & 2 YEARS W INEXPENSIVE & 2 YEARS W INEXPENSIVE & 2 YEARS W INEXPENSIVE & 2 YEARS WARRANTY!ARRANTY!ARRANTY!ARRANTY!ARRANTY!

DRYFITTM SOLAR BATTERIES
SONNENSCHEIN LEAD-GEL BATTERIES
❍ NO-NONSENSE GERMAN QUALITY
❍ SUPERB FOR CYCLIC, FLOAT & STARTING
❍ ZERO MAINTENANCE 1AH - 3500AH SIZES

Call Greg ☎     02 - 995 30303
❖ ALL AUSSIE CARDS ❖ AUSTRALIA-WIDE DELIVERIES
PO Box 1212,  Nor th Sydney  NSW  2059 ◆ Fax: 02-9953 9191

Air Marine Australia
Ph:(03) 9459 2888

Suppliers of the
revolutionary AIR wind

turbine

Suitable for:
• Remote area power systems
• Water pumping
• Recreational vehicles
• Battery charging
• Telecommunications
• Science and education

Local
Suppliers’
Directory

Bainbridge Technologies
inverters give you all the mains

power you need.
Modified square and sine-

wave units, from 75 to 1500
watts, will run almost any

appliance without the
hassles of a generator.

Free brochure available now.

77 Shore St, Cleveland QLD 4163,
ph:(07)3821 3333, fax:(07)3821 3977

baintech@powerup.com.au

LP Gas
Refrigerators

Modern, economical LP gas
fridge freezers designed for
the alternative energy
domestic application.
Vic/Tas 03 9437 0737
NSW 02 9681 4365
QLD 07 5593 4066
SA 08 8349 4505

13 Acorn Road, Dry Creek SA 5094
Ph:(08) 8349 8332, fax:(08) 8260 6643

Manufacturer of a range of  high
quality Solar Area Lights, Solar
Regulators and Array Mounting
Frames.

Distributors of Solarex
Products, Selectronic
Inverters and
Carmanah Solar

GREENSPEED
69 Mountain

Gate Drv
Ferntree Gully

Vic 3156
Ph:(03)9758 5541

Fax:(03)9752 4115
email: ian@greenspeed.com.au
web: www.greenspeed.com.au

Manufacturer of a range of
energy efficient and
ergonomic recumbent
bikes, trikes and human
powered vehicles (HPVs).

Ariel Batteries
660 Smith St,

Clifton Hill VIC 3068,
ph:(03)9481 5731

All types of deep cycle
batteries ranging from
12 volt 60 amp-hour to
2 volt 720 amp-hour.

50 years experience

Wind Generators
60 watts to 750 kilowatts

Inverters
140 watts to 250 kilowatts

Batteries
 1 to 12,000 amp-hours

Ph:(07)4057 5515, fax:(07) 4032 1209
http://www.iig.com.au/wind

Advanced

Technologies

Mr Inverter
Modified Sine Wave

200W $165
350W $235
600W $425
1500W $1078
2500W $1895

All Prices Retail (inc tax)
All inverters have CE approvals for

– EMC
– I. T. Equipment
– U. P. S.

Phone (0754) 776944
Fax (0754) 776988
Email mrinverter@beachaccess.com.au

ECO REAL ESTATE
Australia Pty Ltd

PO Box 33 Oyster Bay 2225
Ph/Fax: (02) 9528 8614
email: pk@eco.com.au

Properties, Products, Projects
Sustainable Living Newsletter
Energy Efficient Design
Permaculture Gardens
Organic/Bio Dynamic Farms
Ethical Businesses
Eco Home Stays

www.eco.com.au



Yager  ElectronicYager  ElectronicYager  ElectronicYager  ElectronicYager  Electronicsssss
Ph/Fax: (02) 9979 9672

PO Box Q43, SYDNEY NSW 1230
EMAIL: yager@mpx.com.au

Modified
square wave and

sinewave inverters,
Phoenix Amorphous

Solar Panels and
Regulators

VIC
>

A B&S
Solar

Industries
Pty Ltd

Cnr Shafton & Hume Streets,
Huntingdale VIC 3166

Ph:(03)9543 7249, fax:(03)9562 9547
Email: abssolar@ozemail.com.au

Solar pool heating kits or installed.
Solar hot water, all copper. Second
hand solar hot water or pool panels.
Pool covers and rollers.

Working Stirling
and Steam Models

26 page illustrated catalogue $5
(refundable on first engine order)

Keith and Lynn Steel
PO Box 136 Dayboro Qld 4521

Ph:(07)3425 1698 Fax:(07)3425 1204

Westwind
Wind Turbines

2.5kW $7,025
10kW $21,250

Charger/Controller
2.5kW $2,560
10kW $3,625

GP & GF Hill Pty Ltd
Manufacturer

Westwind Turbines
29 Owen Rd, Kelmscot,

WA 6111, Australia
Ph:(08)9399 5265 fax:(08)9497 1335

Swinburne
University of
Technology
Ph:(03)9214 8504,
fax:(03)9214 8997,

email: areid@swin.edu.au

Certificate (IV) in Renewable
Energy Technology and

Introduction to Alternative
Energy Systems

Wind
Generators

• 22 amps at 25 knots
• starts charging at 6 knots
• weighs just 6kg
• 3 year warranty

Ph: 0411 22 4807
Fax: (07)5598 1710

PO Box 44, Oxenford Qld 4210

WINTER WINDOWS
PO Box 773, ACT 2614
Ph/fax: 02-6251 3570

A Clear
Choice

• environmentally friendly,
transparent window insulation
for new and existing buildings

• simple, D. I. Y. installation
• beats double glazing on
price & performance

GORDON WILSON SOLAR
Renewable Energy Consultant

80 Skene St Dunkeld Vic 3294
Ph:(03)5577 2205 Fax:(03)5577 2402

Mobile: 0417 162 965
email: ham23@vicnet.net.au

Design, supply and installation of
Remote Area Power Systems

Prime Power/Standby Generators

Southwest Solar
RMB 2309, Portland VIC 3305

ph:(03)5523 7252, fax:(03)5526 5349
email: barko@iconnect.net.au

Whisper
wind

generators

• Models from 500 to 4500 watts
• Voltages from 12 to 48 volts
• 2 year warranty
• Low wind area models available
• Complete with EZ-Wire controller

ELIMINATE AIRCONDITIONING
AND REDUCE HEATING

Concertina Aluminium Foil
• Efficient • Economical
• Compact • Non-irritant

Wren Inds. Ph:(03)9532 5855
Toll Free: 1800 066 002

THE RADIANT HEAT  BARRIER

THERMAL INSULATION FOR
CEILINGS • WALLS • FLOORS

FOIL BATTS TM

Manufacturers and Distributors
of stand alone True Sine Wave
DC-AC Power inverters 150w-
3800w, and utility grid feed
inverters 1500w-4000w

Solar Energy
Australia
Ph 03 9720-9399
Fax 03 9720-9286
email;

sales@solaraustralia.com.au

PO Box 18
Emerald VIC 3782

Ph:(03)5968 4863, fax:(03)5968 5810

Weather Stations Measures/calculates
• Solar Energy  • Solar Radiation
• Windspeed and Direction
• Wind Run
• Inside and Outside Temperature
• Optional PC Interface

From $399.00 plus Sales Tax and Delivery
FREE CATALOGUE AND PRICE LIST

Renewable Energy
& Sustainable Living

Send 10 stamps for our catalogue

(03) 9328 4123
322 Victoria St, North Melbourne 3051

TAAWIN
Australia

Wind Power Systems – for
remote area power systems

Wind Turbines — 3.5kW, 5.0kW,
7.0kW and 15kW
• Control panels and inverters
• Support towers 8, 10 & 12M
• Battery storage systems
• Electrical & mechanical installations
Contact: TAAWIN Australia, 4 Ross Crt,

Melton South, VIC 3338
ph/fax: (03) 9743 0786
mobile: 0411 790 091

We provide reliable
120/240 volt power

anywhere in the world
Local supplier: BP Solar Australia
(Distributor) Bruce Reynolds

1/98 Old Pitwater Rd
Brookvale NSW 2100
Ph:(02) 9938 5111
Fax:(02) 9938 1548

HELIOSOLUTIONS

Supply and installation of
solar systems for electricity
and hot water production.

Specialist in solar hot
water, all brands.

SEIA Accredited.

PO Box 135, Riddells Creek, 3431
03 5428 7676

email: heliosol@intermet.net.au

LATERAL  TECHNOLOGY
Est. 1987

Solar, Wind and Hydro Power
Remote Area Power Systems

Batteries, Inverters, Generator Sets,
Chargers, Gas Refrigerators, Solar Water

Pumping, Communications
Design, Manufacture, Sales, Installation

and Service
Member SEIAA, ATA

Fully Accredited Design, Install No. 509

Authorised Sales and
Service Centre

McDonalds Track, Narracan Tel:(03) 5168 1224
PO Box 674 Moe 3825 Mobile: 019 932 444

NO HASSLE
WIND POWER
Rugged 18" blade
Ampair 100 produces
up to 100 Watts
continously, 24 Hours
per day, at wind speeds
from  8 to 100+ mph. No
brakes or furling needed…guaranteed at
any windspeed! Veteran of 3 years
continuous Antarctic service. Just put it
up and forget it.

Quirks Victory Light Co
Unit 1/590 Old South Head Rd,

Rose Bay  NSW  2029
ph:(02)9371 6600, fax:(02)9371 6623,

email: sneill@ibm.net

S LAR
SOLUTIONS
AUSTRALIA

Pty Ltd
ACN 083 767 775

Panels Batteries Inverters
Lighting Systems AC & DC

Renewable Energy Equipment

NICK GRAHAM
Naremburn NSW 2065

email:   solarman@easy.com.au
Ph 02 9437 1940 Fax 02 9437 3140



Ausolar
Solar & Renewable

Energy Systems

3 Bronzewing Crs,
Deception Bay Qld 4508

Ph:(07)3888 5051 Fax:(07)3888 2114

Design, Manufacture, Installation,
Supply of renewable energy systems.
Electricity for homes, farms,
caravans, 4WDs, – Hybrid system
specialists. Solar water pumping,
electric fencing, solar modules,
inverters, batteries, highest quality
standard, 10 years experience.

All Domestic & Indust. Applications

NSW
& ACT
>

The Energy
Shop

27-29 Sydney Rd
Goulburn NSW 2580

Ph: (048) 22 2777
Fax: (048) 22 2590

•10 Years Experience in the
Business

•Fully Accredited Designers
and Installers

•Proven Backup and Service

QLD
>

(Accredited SEIAA Member)

PO Box 6525
Shepparton Sth Vic 3632

Ph:(03)5831 6982  Fax:(03)5831 7649
We offer you choice & quality
throughout central & Nthn Vic

& Sthn Riverina

✴ Power systems – Solar, Wind, Hydro
✴ Solar water heating
✴ Solar pumping & electric fencing
✴ Solar pool heating
✴ Gas & low-voltage fridges & freezers
✴ Coonara wood heaters
✴ Customised system design
✴ Supply, installation and service

COMET BATTERY Co
Specialised battery assembly &

supplier of quality storage batteries.
We supply batteries for all uses

from the world’s leading manufacturers.

• GLOBAL-YUASA from Korea
• SONNENSCHEIN from Germany

• FEDERAL from United States
• Australian assembled COMET

Stock of Ex. Government type
6 volt 350AH @ 8Hr rate $100.

54 Granite St. Geebung Qld 4034
Ph: 07 3265 2233 Fax: 3265 2478

ENVIRENVIRENVIRENVIRENVIRONMENTONMENTONMENTONMENTONMENTAL SOLUTIONS in CARPENTRAL SOLUTIONS in CARPENTRAL SOLUTIONS in CARPENTRAL SOLUTIONS in CARPENTRAL SOLUTIONS in CARPENTRYYYYY

GAGAGAGAGAVINVINVINVINVIN
SCOTTSCOTTSCOTTSCOTTSCOTT

Lic No 26508c

Eco-sustainable designs, Passive &
Active Solar, Quality Construction
with Owner-Builder Assistance in all
materials, especially Mudbrick.
Have Nomadic Team.

Mobile: 015 708 731
Ph/fax: 02 6559 2093
31 Anniversary Dr. Diamond Beach, 2430.

SOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGE

Authorised Distributor:
Solarex, Selectronics, Century,
GNB, Sunergy Amp Hr
Importer:  Rutland Wind Turbines
Also: DC and Gas Fridges,

Ex Govt. Batteries

115 Martin St. Brighton VIC 3186
Ph: (03) 9596 1974
SEIAA Accredited

TRADE ENQUIRIES WELCOME

Rod, Ros and Andrew Menzies
 1 Railway St, Colac, VIC

Ph:(03)5231 3593 Fax:(03)5231 1844

Solar - Wind - Hydro
Solar Panels, Wind Generators,
Micro Hydro Generators, Deep
Cycle Batteries, DC to 240VAC
Inverters. Environmentally
Friendly Power & Products.
Design, Sales, Installation

and Maintenance

Renewable
Resources
Workshop

Design, supply, installation &
maintenance of renewable
energy power systems for home
and farm.
Solar, wind, micro-hydro &
hybrid systems.
Contact us for a site inspection
and evaluation.

Power
Alternatives

PO Box 53 Yarram Vic 3971
Ph:(03)5186 1252,

(03)5145 5655
Mobile: 015 560 924

ILLAWARRA

SANDFORD
ELECTRONICS AND SOLAR
PO Box 99, Unanderra 2526

Ph 0416 050 125

TV, video, solar module,
deep cycle battery, battery

charger, regulator, solar
tracker, inverter, meter, wind

turbine, micro-hydro, low
voltage refrigeration, fax.

ALTERNATIVE POWER SPECIALISTS

PO Box 192 Kuranda Qld 4872
Ph: (07) 4093 0253
Fax: (07) 4093 0408

Suppliers of reliable equipment
for your RAPS system. We also
offer a professional design,
installation and maintenance
service in all areas of North
Queensland.

M/S 84 Longan Rd, Cooloolabin, Yandina QLD 4561
Ph:(07)5446 8866, fax:(07)5446 8861

Mobile:0417 712 751

Design and installation of solar electric
home power systems, marine, remote
areas, government projects, local and
supply authorities. Supplier of solar
panels, controllers, batteries,
inverters, lighting, complete systems.

Design, installation & maintenance of solar
and wind power systems for all applications.
Solar powered security & garden lighting,

Rota-Loo composting waterless toilets,
DC to 240V AC power inverters, slow
combustion heaters, solar hot water

systems and accessories, remote area &
back-up power supply systems, trade-in

of your old equipment accepted.

P.O. Box 177 Bacchus Marsh Vic 3340
Ph 0418 54 84 99

K. & C. Stork
Solar Power
Consultants

Newton Systems
6 Alma St, Chadstone VIC 3148

Ph: (03) 9569 8485
Mobile: 0417 736 737

Design and supply of
solar electricity systems
for 4WDs, off-road
campers, caravans and
marine.

Also suppliers of solar
system products.

52 Faithfull St
Wangaratta Vic 3677
Ph:(03) 5721 9900

Central heating - hydronic,
ducted, wood and gas systems.
Solar - hot water, electricity and
pool heating.
Solid fuel - room heaters, cookers.
Water - pumping and filtering
systems.

ACN 001 803 809

PO Box 258, Proserpine QLD 4800,
ph:(079)47 6209, fax:(079)47 6214

Vitrifrigo 12/24 volt
Fridge/freezers
Fitted with Danfoss

compressors, leaders in the
marine and caravan markets.

Compact, practical, stylish
and well insulated.

Large range

W. D. Moore & CO.

Since 1862Since 1862Since 1862Since 1862Since 1862

For all your
solar water
pumping
systems.
Enquiries Australia Wide:

1 8 0 0  6 5 4  7 6 6

W. D. Moore & CO.

Since 1862Since 1862Since 1862Since 1862Since 1862

For all your
solar water
pumping
systems.
Enquiries Australia Wide:

1 8 0 0  6 5 4  7 6 6

W. D. Moore & CO.

Since 1862Since 1862Since 1862Since 1862Since 1862

For all your
solar water
pumping
systems.
Enquiries Australia Wide:

1 8 0 0  6 5 4  7 6 6



Solar Tasmania
A division of VK Electronics Pty Ltd

214 Mount St, Burnie Tas 7320
Ph/Fax:(03) 6431 7733

Solarex, Siemens and Canon
solar panels, inverters, regula-
tors, deep cycle batteries, low
voltage lighting, DC fridges,
water pumps, wind generators.

We supply, design and install.
Free quotes and information on
request. Ask for Noel Stutterd.

TAS
>

SA
>

Solaris Technology Pty Ltd
7/543 Churchill Rd, Kilburn SA 5084

Ph (08) 8359 1900 Fax (08) 8359 1901

email: sandyp@dove.net.au

Solar and Wind Power Solutions
* Remote Areas Power System Design,

Installation and Maintenance
* Solar Modules, Regulators, Inverters,

Batteries, Lighting, Refrigeration
* Wind Turbines 90W-10kW
* Solar Water Pumping
* Solar Garden Fountains & Pumps
* Generators & Mains Back-up power
* 18 years experience

For Sale: Complete RAPS sys-
tem to suit domestic houshold,
including new Century batteries
(1025AH) and Selectronic SA21
sinewave inverter, 40 amp Woods
AC battery charger, 8.5kVA pet-
rol generator (16hp Briggs and
Stratton motor), 11 assorted so-
lar panels and all necessary con-
trolling equipment. Inspection
welcome. Ph:(03)5628 1791 or
0418 320 507. $9,000.00 ono.

Help us fulfill our dream!
Young couple, committed per-
maculturalists, looking for small
acreage with creek/dam, dwell-
ing or not, purchase/rent/co-op,
alpine area, Mansfield, Marys-
ville. Phone Isabelle/Martin (03)
9379 7717 (bh).

Cost is $30 for up to 30 words. Classified advertising is free to non-commercial
ATA members. Send your adverts to: ReNew, PO Box 2001, Lygon St North,
Brunswick VIC 3056, ph:(03)9650 7883, fax:(03)9650 8574.

ENERGY CONSULTANTS

120 Prospect Rd
Prospect SA 5082

Ph/fax:(08) 8344 7298
Solar, wind, diesel rural houshold
systems. Batteries, inverters, light-
ing, controls, solar pumping, bores,
dams, wells, rivers, solar hot water
heating systems, combustion stoves
& cookers, solar pool heating, Bio
Paints, composting toilets, Dunlite
wind generator parts.

WA
>

WA Solar
Supplies

PO Box 1265 Osborne Park WA 6916
Fax: (08) 9244 1087
Ph: (08) 9244 2668

Specialising in solar, wind & micro-
hydro power systems for remote or
grid connect applications.
State distributor & maufacture of
inverters, solar modules, wind
turbines, batteries, control equip. &
water pumping equipment.

Classifieds

No. 1 for Solar
in Sth Australia

• Solar Hot Water Systems
• Solar Pool Heating
• Solar Service
• ATA Member Discounts

Ph:(08)8382 7555
RON SPURLING

ENERGY SUPERGROUP

125 Dyson Rd, Christies Beach 5165
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Tasman Energy Pty Ltd

Design, supply and install solar
power systems.

Supply and install new and ex-
Telstra guaranteed batteries.

Manufacture and install 12 and
24 volt direct charging systems.

PO Box 266, Deloraine 7304, Phone
all hours 03 6362 3050

W. D. Moore & CO.

Since 1862Since 1862Since 1862Since 1862Since 1862

For all your
solar water
pumping
systems.
Enquiries Australia Wide:

1 8 0 0  6 5 4  7 6 6

Renewable Energy Manufactured
2400 watts continuous - 10k watts surge

SINEWAVE
INVERTERS
Pure Sinewave - High efficiency

with specialised DC input voltages
available including 24v, 32v & 36v

5 year warranty

Enquiries to
M.D. OBRIEN ELECTRONICS

P.O. Box 639 Port Lincoln S.A. 5606
Fax 08 8683 4097

PHONE 08 8682 4131

Rotor blades: ex Bell helicop-
ter. 2 off, 3.8 metres long x
290mm chord. Symetrical airfoil.
Suit wind generator constructor.
Could be cut down to suit. $450
pair. Contact Phil Eastwood
(02)4651 2359 mornings until
10am, anytime weekends.

Wanted to buy: Second hand 60
watt Solarex photovoltaic panel
in good working condition for
water supply pump on buch
property. Reply to PO Box 39,
Hepburn Springs VIC 3461.

Tower: 44 foot (13 metre) centre
pivot, self-supporting tower with
guy wires. Valued at $4,000, sell
for $2,000. Transport can be ar-
ranged. Call Trevor 03 9439 1665.
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Continued from page 15

wind farms, to fund on-going research
and so on.

I would like to see a small group se-
lect topics for campaigns and provide
assistance for letter writers in ReNew,
perhaps after the Pears Report. Some of
us are getting too old to climb wind-
mills, but we can still have a tilt at them.

Noel Jeffrey,
17 Euroka St, Chadstone VIC 3148

A simple water saver
The diagram shows a roofwater di-

verter installed at our home for water-
ing the garden. The diverter allows
rainwater from the roof to be diverted
to any dry part of the garden at any time,
by an ordinary garden hose or cheap ag-
ricultural plastic hose, or to go straight
down the downpipe if the garden is
watered sufficiently or there is overflow.

The water goes down the hose by grav-
ity. The hose can be removed and the
outlet blocked at any time.

Leaves and silt collect at the bottom
of the box and can be removed at any
time. A strainer (from a mesh tea-
strainer) fixed over the outlet can pre-
vent blockages. We have a leaf shield on
our roof guttering, so in 18 months we
have not yet had to clean out the box.

The cost was as follows: hose connec-
tion $7, agricultural hose $7, altering
downpipe box–price of plumber.

The diverter box could be placed high
enough on the downpipe for a tank to
be filled, or to allow higher parts of the
garden to be watered by gravity.

This sort of simple gadget could be
put into production so that people can
buy it cheaply and install it simply by
putting a section in a downpipe from

ALCO BATTERY SALES (AUST.) PTY LTD
QUEENSLAND OFFICE
17 Moss Street
Slacks Creek Qld. 4127
Phone: 61 - 07 - 3299 2600

Fax: 61 - 07 - 3299 2755

NEW SOUTH WALES OFFICE
8 Rober t Street

Granville NSW 2142
Phone: 61 - 02 - 9637 1544

Fax: 61 - 02 - 9897 1849

APEX 

®

DEEP-CYCLE
BATTERIES

(Made in the USA
By Trojan Battery Co.)

www.batteries-aust.com
E-mail: alcobatt@pnc.com.au

Solar Energy, Marine & Industrial
A complete range of batteries...

all assembled in tough polypropylene containers with heat-sealed lids and low
resistance inter-cell connectors through the partitions, electric welded.

Call ALCO BATTERY SALES for
complete range and specifications

HEAD OFFICE (ACN 002 915 326)

135 Coreen Ave
Penrith NSW 2750

Phone: 61 - 02 - 4722 2588
Fax: 61 - 02 - 4722 2520

the roof. If anyone makes a profit from
it—give us a royalty which we will use
for further conservation developments.

Valerie Yule, Mount Waverley VIC,
ACSION - Australian Centre for

Social Innovations
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GALAXY
Digital Voltmeter
Accurate 0.1V resolution
Ideal for monitoring battery state
of charge. 12V & 24V systems.

Panel mount cut 66 x 29mm
$79.95
Surface mount 110 x 65 x 30
in attractive timber box $85.00

VOLTAGE CONVERTER
24V to 12V efficient switchmode
design. Run readily available 12V
appliances on your 24V system.
12V 7.5 amp $85.00

DIRECT CHARGING SYSTEMS
Tasman Power are Direct Charging Specialists
If you must generate for backup battery charg-
ing, direct charging provides maximum effi-
ciency for your fuel dollar.
Tasman Energy manufacture complete direct
charging systems from $1200.00 (55 amp @24V,
90 amp @12V).
We also supply all components to make your own
high efficiency charging system: Alternators,
precision adjustable regulators, digital output
meters (volt/amp), diesel, petrol or gas engines.

Call for our
complete
how to
booklet,
$10.00
refundable
on any direct
charger
component.

PRICING
All prices except direct

chargers include postage.
Bankcard, Mastercard, Visa,
personal cheque welcome.

24 VOLT MINI INVERTER
200W continuous high efficiency inverter.
Ideal second inverter or continuous power
supply for fax, computer, printer etc.

400W surge, 90% efficient, modified
sinewave, 100mA standby current. $179.95.

12 VOLT MINI INVERTER
Similar to above
140W cont. $139.95
200W cont. $179.95

Tasman Energy Pty Ltd
ACN 009581444

PO Box 266, Deloraine TAS 7304
Phone:(03) 6362 3050, Fax:(03) 6362 3054
ORDER ONLY FREECALL: 1800 226 626

WINNER OF THE 1998 ENERGY EFFICIENCY VICTORIA AWARD

88 Kanooka Road, Boronia 3155
Ph. / Fax. (03) 9801 7247

Mobile. 0419 304 998
Email. Solar_solutions@bigpond.com

Solar Solutions specializes in designing energy efficient and healthy
homes to suit your specific needs and budget. We design your home
with the main priority being your families needs and comfort. All our
designs are tailored to suit all styles of architecture, whether you
want a period style or modern looking home.

Solar Solutions Design & Drafting won the 1998 Energy Efficiency
Victoria Award for the most energy efficient home. The home gained
57 points on the “HERS” House Energy Rating System, which is
almost double what is required to obtain a 5 star rating.
The home in question is a standard three bedroom house with a
standard budget.

For more information on how to make your new home or extension
energy efficient and healthy please contact us on the above
numbers.

• Energy Efficient
• Low Running Costs
• Allergy Free
• Increased Comfort
• Cut Costs
• Reduce Dust & Mould
• Low Heating Costs
• Environmentally

Friendly

building designers
association of Victoria

incorporated
MEMBER




	Welcome page
	Article and product index
	ATA shop
	Order form

	Browse issue by issue (41-70)
	Soft Technology 41
	Soft Technology 42
	Soft Technology 43
	Soft Technology 44
	Soft Technology 45
	Soft Technology 46
	Soft Technology 47
	Soft Technology 48
	Soft Technology 49
	Soft Technology 50
	Soft Technology 51
	Soft Technology 52
	Soft Technology 53
	Soft Technology 54
	Soft Technology 55
	Soft Technology 56
	ReNew 57
	ReNew 58
	ReNew 59
	ReNew 60
	ReNew 61
	ReNew 62
	ReNew 63
	ReNew 64
	ReNew 65
	ReNew 66
	ReNew 67
	ReNew 68
	ReNew 69
	ReNew 70

