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          ditoriale
Technical Editor Lance Turner celebrates a milestone

This issue is something of a milestone for me. I have worked for
the ATA for over five years now, and this issue is my 21st. I have
seen many changes around here over these past years, both in the
production of the magazine, and in the ATA as a whole.

I joined the ATA way back when ReNew was known as Soft Tech-
nology. I was living in South Australia at the time, and noticed an
advert for a vacant position in the Sun Newsletter. After a quick

train trip to Melbourne, the staff decided I was the right person for the job, so I
moved to Melbourne permanently the next week!

I came into the ATA when Soft Technology issue 49 was not far from going to the
printers—talk about being thrown into the deep end! I had never done any maga-
zine publishing, and had not even used a Windows computer before—I was a
DOS dude, so the learning curve was a steep one indeed.

Back then the magazine was produced on some pretty slow computers using
some not-so-fantastic software. The fastest computers in the office were 486s,
machines that are now relegated to basic tasks like receiving faxes.

We had to print all of the pages on the office laser printer, cut and paste adverts
and photo bromides into place, and send this conglomeration down to the print-
ers to be photographically reproduced into film. Everything was done manually,
and there were some pretty late nights, and some very long weeks worked back
then.

Well, nowadays, we just scan everything into the computer, position it where we
want it in each story, and convert the whole magazine into files called pdf files,
which we then give to our printer on zip disk—a far cry from the old method.
With these changes in technology, there has been a huge improvement in print
quality of the magazine. We still have the occasional glitch, but all-in-all, ReNew
looks a great deal better than it did five years ago. But despite the inprovements in
technology, producing a magazine like ReNew still takes a long time. As I write
this, it is now 6.30 pm, and Michael, Rachel (the advertising manager) and I are
eagerly awaiting the arrival of dinner in the form of a pizza, soon to be delivered.

That is another thing I have seen change over the years—people (not pizza!).
Since I have been here, I have worked with a great number of people, including
three editors, three general managers, four admin people, and numerous volun-
teers. I have seen many changes over the years, including the building of two new
mobile displays and the moving of the office into the Solar Workshop here in East
Brunswick.

But it is not just the ATA that has changed over the years. The renewable energy
industry as a whole seems to be undergoing some interesting developments, with
many companies banding together to form groups with a much greater ability to
promote the cause of renewable energy as a whole.

I can honestly say the last five years have been an interesting and enjoyable learning
experience for me, and I hope to be involved with ReNew and the ATA for some
time to come.

Happy reading,

Lance Turner
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Unisolar flexible modules are ideal for marine, camping and
other portable outdoor applications. These amorphous
silicon modules have a vinyl backing, with a watertight
polymer coating on the front, which means they can be
attached to curved surfaces. Solar electricity affords us the
ultimate in nomadic electricity generation—the Uni-Solar
flexible module adds another dimension to solar portability.

Take out a ReNew subscription or ATA membership
before 14 October 1999, and you could win one of
four Uni-Solar flexible solar modules, valued at $521
each. 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 competition period,
including existing subscribers and ATA members who renew their sub-
scription/membership during the competition period.

(2) The prize is not redeemable for cash.

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

(4) The competition runs from 25 May 1999 to 14 October 1999.
Subscriptions/memberships must be paid by 5pm on 14 October 1999 to
be eligible.

(5) The competition is open to individuals only.  Corporate entities, collectives
and organisations are ineligible.

(6) ReNew subscriptions cost $22 per year. ATA membership costs $44 per
year ($33 concession). Overseas subscriptions cost AUD$27 in NZ and
PNG, AUD$34 elsewhere. Two year subscriptions and memberships are
also eligible.

(7) To subscribe or join the ATA, use the subscription form on page 70 of this
magazine (or a copy of it), or call the ATA on (03) 9388 9311 to pay by credit
card.

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

The ReNew—Uni-Solar flexible solar panel subscriber competition is proudly
sponsored by Canon Australia Pty Ltd, distributors of Canon solar electric power
generation systems. For more information on Canon and Uni-Solar solar panels,
contact Canon Australia, (02) 9805 2076 or visit their web site at www.canon.com

Features and benefits of the
Uni-Solar flexible solar
module, USF-32 *

• Amorphous silicon
triple-junction technology

• Non-glass construction

• 32 Watt rated power

• Dimensions: 1430 x 425 x 5mm

• Weight: 2.14 kilograms

• Polymer encapsulated, bonded to
cushioned vinyl backing

• Bypass diodes across each cell
for shadow tolerance

• Excellent high temperature
performance

• Durable, no sharp edges

Total prize value: $2084

flexible solar panels
in the ReNew/Uni-Solar subscriber draw

one ofWIN! four

To help us speed the processing of postal entries, PLEASE print your name and address on the back of the envelope

Solar Power Products

* The USF 11 is pictured
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REAP
Two issues ago in Up Front we published
a rumour about a consortium of Aus-
tralian companies who were negotiat-
ing with a European wind turbine
manufacturer to make large wind tur-
bines in Victoria. The negotiations have
finally been made public, and we are
pleased to say that the consortium, Re-
newable Energy Asia Pacific, is close to
finalising an agreement with Dutch tur-
bine manufacturer Lagerwey as ReNew
goes to press.

If the deal is finalised, REAP will base
their manufacturing in the LaTrobe
Valley, ironically using manufacturing
facilities that were built to make coal-
fired generators.
REAP media release, 29 July

Keyboard power
Computer manufacturer Compaq re-
cently filed a patent for a keyboard that
uses the typing motion to recharge lap-
top computer batteries.

The keyboard converts the kinetic en-
ergy from typing into electrical energy.
Adrian Crisan, a Compaq software en-
gineer, came up with a conversion
mechanism that uses tiny magnets that
are attached to the shaft of each key.
When keys are pressed, the magnets
move through wire coils that surround
them.

The motion of the magnets induces
tiny currents which charge a capacitor.
In turn, the capacitor builds up charge
to recharge the laptop’s battery.
New York Times, 29 July 1999

SEDA wins US EPA award
New South Wales government agency, the
Sustainable Energy Development Asso-
ciation (SEDA), has won a US Environ-
mental Protection Agency award for its
work on greenhouse gas reduction. The
SEDA-initiated Greenpower scheme has
involved 22,000 homes in a year.

[Up front]

Almost 1,700 residents in New South
Wales have used a $500 incentive to pur-
chase solar or heat pump hot water sys-
tems. Total savings are estimated at
$300,000 annually.
Trends in Renewable Energy, 14 June 1999

Putting a green spin on old
growth forest destruction
One of the dumbest ideas we have
heard in a long while is the recent pro-
posal by the state government agency,
Business Victoria, to try and get several
wood-fired electricity generators oper-
ating in East Gippsland. The generators
would be run on woodchipped old-
growth forest, a product that is falling
out of favour with overseas buyers.

The proposal called for the electric-
ity generated to be sold as ‘green’
electricity, but this idea has been scoffed
at by another government agency. In re-
sponse to the proposal, Iain Buckland
of Energy Efficiency Victoria told The
Age newspaper that Greenpower con-
sumers needed to be certain that they
are paying for energy that is not envi-
ronmentally damaging, or ‘people
would lose confidence in the scheme’.
The Age, 24 July 1999

US wants 5 per cent of
electricity from wind
Five percent of US electricity will be
generated from wind by 2020, under a
US Department of Energy (DoE) plan.
Current capacity will double by 2005
and reach 10,000 MW by 2010.

Federal government funding will in-
clude $1.2 million in grants for turbine
testing projects in ten states. DoE views
wind as the renewable technology with
the most potential, followed by solar
electricity and biomass. The cost to gen-
erate electricity from wind in the US
has dropped by US40 cents per kilowatt
hour in 1980, to just 5 cents today.

Trends in Renewable Energy, 21 June 1999

Tassie’s grand wind plan
Tasmania could become Australia’s
wind energy capital, with plans to in-
stall up to 400 megawatts (MW) of wind
generating capacity. Tasmania’s state
electricity generating authority, the Hy-
dro Electric Corporation (HEC), an-
nounced plans for a multi-stage wind
energy development in July. Arrange-
ments have already been made to pur-
chase land at the site of the first stage,
at Wolnorth on the west coast. This
3,000 hectare site will host a 76MW
wind farm built in three stages. The first
6MW stage will be completed by next
year, followed by 35MW in 2002 and
the remaining 35MW by 2004.

General wind monitoring has already
taken place, and specific site monitor-
ing has commenced, as has public con-
sultation, heritage and environmental
impact surveys.

Future developments will take place
at sites further down the west coast,
where the HEC says it has wind devel-
opment rights.

In announcing the wind farm, the
HEC’s Chairman, Peter RAE, high-
lighted the success of the Huxley Hill
wind farm on King Island, which he
says has reduced the island’s reliance on
diesel fuel by 20 per cent, cutting an-
nual costs by $400,000, and reducing
carbon dioxide emissions by 1900
tonnes.

Mr Rae also pointed to the potential
for a wind energy industry in Tasma-
nia, ‘As well as the development of wind
farms, there is a great potential in the
manufacture of wind technology in the
State. This presents the opportunity for
new industry in Tasmania in the form
of plant assembly for wind turbines and
the manufacture of towers.’

He also identified two critical factors
in the future expansion of the project
to 400MW: the completion of the
Basslink project and the Federal Gov-
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One of three Nordex

250 kilowatt wind

turbines on King

Island: these Turbines

not only save Tasma-

nia’s Hydro Electric

Corporation around

$400,000 per year in

diesel bills, but gave

them experience in

managing large wind

turbine installations.

The experience will

come in handy as they

embark on a 400MW

wind project on

Tasmania’s west coast.

[Up front]

ernment’s compliance with the Kyoto
Protocol, ‘It will be commercially viable
only with the introduction of the Fed-
eral Government’s Greenhouse credits
trading system which will follow the rati-
fication of the Kyoto Protocol.’
HEC media release, 29 July 1999

Huge wind farm in North Sea
The state of Schleswig-Holstein in
northern Germany will allow private in-
vestors to build a 1,200 MW windfarm
in the North Sea. It would become Eu-
rope’s largest windfarm and a model for
offshore wind installations. The inves-
tors will erect the initial 100 turbines in
2001, and hope to be completed by
2005. The cost would be more than 50
million Euros.

Currently, commercial offshore
windfarms are generating in Danish
waters with a collective capacity of
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Media watch
While surfing the web recently, ReNew came across a star-
tling ‘cross fertilisation’ between two web sites. The first is
the federal Department of Industry, Science and Resources’
Net Energy web site, which claims to be ‘Australia’s premier
energy efficiency site’.

The second is the Uranium Information Centre web site,
which does its best to convince us that the nuclear fuel cycle
is completely safe, and that there’s nothing to worry about at
Jabiluka.

The excerpts below show that at the very least one of the
two organisations responsible didn’t have a very original copy
writer—though a conspiracy theorist might be able to come
up with something more colourful.

In addition to the obvious plagiarism we were also disappointed with the focus on the barriers to the uptake of
renewables—neither site mentioned the solid growth expected in the renewable energy industry in coming decades,
and some of the information on the Net Energy site is seriously out of date—not a good sign for ‘Australia’s premier
energy efficiency site’.

We will alert both organisations and wait for a response, but not before our readers have had a browse for themselves.

Uranium Information Centre web site

http://www.uic.com.au/whyu.htm

Gas has been seen in the same way as oil, as being too valu-
able to squander for uses such as electricity generation...It is
also a valuable chemical feedstock.

Solar energy in particular has considerable logical and popu-
lar appeal. However, for electricity generation solar power has
limited potential, as it is too diffuse and too intermittent... While
it is true that sunlight itself is free, the capital costs of con-
version, maintenance and storage are extremely high.

Wind, like the sun, is ‘free’ and is increasingly harnessed
for electricity. Over 5000 megawatts capacity is now installed
around the world. However, similar storage and back-up is-
sues arise as for solar. It is not always available when needed,
and some means is required to store energy or provide sub-
stitute capacity for windless periods.

[Up front]

Federal government Net Energy web site www.dpie.gov.au/

netenergy/info.html

Gas has been seen in the same way as oil, as being too valu-
able to squander for uses such as electricity generation...It is
also a valuable chemical feedstock.

SOLAR & PHOTOVOLTAICS FACT SHEET
Solar energy has considerable logical and popular appeal.
Many people see it as free, but it must be harnessed and it
has some important disadvantages...
...So while it is true that sunlight itself is free, the capital costs
of conversion, maintenance and storage are extremely high.

Like other forms of solar energy, the wind can be considered
to be free. However, special equipment is needed to extract
the energy from the wind, and because wind is intermittent
some means is required to store energy or provide substitute
capacity for windless periods. Therefore, although the energy
supply may be free, the cost of using wind energy isn’t.

The graphics on the Uranium Information Centre web site are

geared towards kids and strongly biased against renewable

energy generation
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11MW. German wind development is concentrated in the
northern states of Schleswig-Holstein and Lower Saxony,
both of which have adopted a goal of 1,000MW of wind ca-
pacity.
Trends in Renewable Energy, 21 June 1999

You are buying more power than you think!
Following the feature on voltage supply published in the last
issue of ReNew, the media has shown considerable interest in
the story. ReNew’s publisher, the Alternative Technology As-
sociation, has been invited by the Victorian Regulator Gen-
eral to present the environmental and customer perspectives
on the supply voltage question. The author of the voltage
feature, Michael Gunter, told ReNew ‘refined measurements
on customer loads and analysis of published data suggest that
millions of dollars and millions of tonnes of greenhouse gas
emissions are at stake’.

Michael has provides additional information on the issue
in his web site: www.suburbia.com.au/~mickgg

Powerlines kill, but don’t worry...
There is a risk of cancer associated with power lines and elec-
tromagnetic fields, but a landmark US report says the risk is
slight. The $50 million, six-year review found a statistical
link with leukaemia, but was considered insufficient to war-
rant regulatory concern.
Trends in Renewable Energy, Issue 85, 21 June 1999

Visit ReNew at the fair
An unashamed plug for ReNew and our publisher, the Alter-
native Technology Association, who will both be represented
at the Going Solar Renewable Energy Fair at Hanging Rock
in the Macedon Ranges, north of Melbourne, on 27 and 28
November. The ATA’s mobile displays were a big success last
year, with thousands of visitors learning about sustainable
technologies first hand.
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[Letters]

Heritage and solar
I was interested in your article in ReNew
about the heritage houses and solar pan-
els.  I am a town planner, working for a
private consultancy in Bendigo, and I have
been involved in a number of heritage re-
views and written a few planning schemes.
I agree with you that the ‘facadism’ that
directs much heritage planning is often
contradictory and usually doesn’t really
assist to maintain the importance of older
buildings, it usually just maintains high
property prices (contrary to what most
McDonalds developers will tell you).

As for this issue being important in in-
ner suburbs, try doing the same in parts of
Castlemaine, Maldon, Kyneton, Woodend
and Daylesford and you’ll probably get
similar objections.

I think it is important to note a few is-
sues in your article, however. One key one
is that heritage overlays in the planning
scheme would not necessarily prevent so-
lar panels being installed on the front roof,
even in Maldon where painting your
house is enough to create a neighbour-
hood dispute.

Andrew Butt,
andrewb@castlemaine.net.au

Woodsmoke concerns
I am writing to express my concern over
your recent article referring to wood
smoke. Let me work my way through your
article and point out your shortcomings.

I would be interested in how you arrive
at the statement that ‘wood heating wors-
ens global warming’. You choose to use a
Choice magazine article from 1993, which
based its figures on pre 1987 tests. This ar-
ticle, by the way, was removed from distri-
bution by Choice when our Association
pointed out the inaccuracies of it. In the
May 1997 and April 1999 issues of Choice,
wood heaters showed a definite positive ef-
fect to reduce greenhouse gases.

Smoke can no more leak from a correctly
installed and operated wood-heating ap-
pliance as you infer, than exhaust fumes
can enter the cabin of a correctly operated
motor vehicle. This is simply another mis-
informed and emotional statement based
on little or no research into how a wood
heating appliance is installed.

You then vigorously move on to another
area of expertise that you undoubtedly con-
tacted Ms. Robinson about for your total
research data—PM2.5’s. You boldly state
that PM 2.5 particles cause so many extra
deaths in Australia each year. I would be very
interested to read your research data and test
results on this matter. You see, recently in
the United States a Supreme Court ruled
against the US EPA initiating any use of regu-
lations containing references to PM 2.5’s
because of insufficient worldwide research
and test figures to substantiate US EPA
claims. In Australia, no research at all has
been carried out on PM 2.5. Most pollu-
tion control authorities here are struggling
to obtain sufficient data on PM 10 and rely
on overseas collection for their information.

The next report referred to, probably tops
them all and completes the inept approach
to the whole story. You refer to a South
American survey of wood use for home
cooking. These unfortunate people, in a small
third world community, cook on open fires,
with no fluing and no extraction systems, in-
side mud brick houses. How you can com-

pare this to a certified AS-4013 wood heater
installed in an Australian home to conform
to five individual Australian standards is in-
comprehensible and irresponsible.

Your comments on AS-4013 show a com-
plete lack of understanding of how the
Standard was written and are applied to
wood burning appliances. Some of your
statements are not only erroneous but show
a complete misunderstanding of how wood
burning products are designed and perform.
This standard is not only accepted by all
State and Federal EPA’s but is among the
most stringent in the world. Unacknowl-
edged by you, the Standard has also recently
been lowered by 25 per cent. The Austral-
ian Standard is also being used as the model
for the ISO world standard being created.

‘Wanna be’ renewable. Well, here we go
again. A significant amount of guesswork
used here. The National Fuelwood Study
(Todd, Grey and King) indicated that about
half the people interviewed in their research
collected their own firewood. People in ru-
ral areas were much more likely to collect
their own wood. Todd (1990) has estimated

I am currently working on developing a sus-
tainable development education site in Bris-
bane, similar to CERES in Melbourne. By
pure chance I came across a working model
of a Stirling engine and managed to purchase
it from the engineer (pictured), who had
built several.

I believe this motor would be a great
power source for dollar-poor countries and
even possibly for developed countries. To
that end I would like to set up a motor here as a power source for the education
centre.

If anyone is working on industrial sized Stirling engines, please contact me.
Wayne Wadsworth,

52 Princess St, Fairfield QLD 4103,
ph/fax:(07)9481 8209.

In search of Stirling engines
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[Letters]

the carbon dioxide impact of firewood use
in Australia. The gross emission of CO2

from the combustion of 4.4 million tonnes
of wood is 8.3 million tonnes. But almost
all this CO2 would be released into the at-
mosphere anyway because most firewood
in Australia results from land clearing
(Todd, Gray and King) and the wood
would be burnt as part of that operation if
it were not collected as firewood.

If it is assumed that firewood used for
domestic heating (5 million tonnes) has
only minimal net CO2 release and if all the
firewood were replaced with gas (50 per
cent) and electricity (50 per cent)(from
thermal power stations), then the extra
CO2 release would be 4.9 million tonnes
per year.

If we are not to use wood for home heat-
ing what are your suggestions? Your arti-
cle offers no viable alternatives. Do you
seriously suggest burning fossil fuels such
as gas and coal as viable fuels for home
heating based on the above figures? Are
you aware that many European countries
are looking at wood burning power stations
to replace nuclear facilities?

The single most damning part of your
presentation is, that while your office had
no hesitation in contacting us to supply
information and contacts for your ‘Buy-
ing a wood heater’ article, we were not even
given the courtesy of being told of your
misinformed article on wood smoke, let
alone be asked to contribute to it.

I am sure your 1000 members and spon-
sors would be very disappointed to know
that the information you have provided

them with is seriously flawed and biased.
If we do not receive an acceptable reply
with the utmost urgency we will have no
option but to contact these people, via the
Internet, and supply them a copy of this
letter.

B V Mogg, Chairperson,
Australian Home Heating Association

Thankyou for your letter. I hope my response
comes in time to avoid your wrath, though I’m
not sure how you intended to contact ReNew’s
readers via the internet, since you neither know
who they are nor have their email addresses!

On to the less whimsical part of your letter. There
is substantial debate about whether small particle
pollution impacts on human health. Organisations
like the American Lung Association, who are ap-
pealing against the US Court of Appeals’ decision
to disallow EPA enforcement of ozone and
particulate matter standards argue that it does. You
seem to imply in your letter that particle pollution is
not a health concern because the US Court of Ap-
peals ruled against regulating it, yet your own Home
Heating Association’s web site states ‘The AHHA
recommends the following control measures, which
would reduce the emission of particles from wood
heaters by over 80 per cent within ten years:’ and
follows with a list of recommendations. Why are
you bothering, if you believe there is no health risk
associated with particle pollution? Perhaps you need
to clarify your own association’s position.

You allege that I compare South American open
fires with Australian Standard compliant wood
heaters. I think you’re being a bit paranoid here,
I drew no link between the two.

A number of people have highlighted the
innaccuracy of the greenhouse gas emission data

that I used in the article. It seems the picture is
rather more complex than the one I presented,
though I dispute the position presented in the
Choice articles you mention. These base the fig-
ure of 0.002 kg of CO2 per MJ of heat from wood
on firewood harvested from sustainably grown
trees. This assumption, that all wood burnt will
be replaced with new trees, is not explained—
though there is a note explaining that if the burnt
wood is not replaced the CO2 figure will be 1.5kg
per MJ. Where are the new forests that are re-
placing the wood burnt in 1.5 million Austral-
ian houses? As you highlight, a large amount of
firewood is collected from land clearance: this proc-
ess may not be a direct result of firewood demand,
but it is hardly a sustainable practice. Wood might
as well be a fossil fuel when used in this way.

I am aware of the use of biomass-fuelled elec-
tricity generation in Europe, and actually men-
tioned district scale biomass fuel plants in the
article—you must have missed it. These have the
advantage of being centrally operated, and not
subject to misuse by ignorant individual opera-
tors or unscrupulous fuel merchants selling un-
seasoned wood. However, recent proposals to locate
such plants in East Gippsland and feed them on
old-growth forests are absurd—this highlights the
need for the right fuel source if wood is to become
a truly sustainable fuel.

We did contact your office about the wood heat-
ing buyer’s guide, and offered you the opportunity
to contribute editorial on correct use of a wood heater,
which you declined in favour of sending a bro-
chure. I have also contacted you about a new prod-
uct made from compressed waste wood, featured
in the products section of this issue of ReNew, but
you have not yet responded. This product claims to
generate less greenhouse gas and other

Wood heating internet forum
The wood heating buyer’s guide and feature story
on problems with wood heating in issue 68 of Re-
New have sparked a flood of letters. Some are pub-
lished here, though have been edited to fit, while
there simply wasn’t room for others that raise
equally interesting points. To solve the space prob-
lem, we will be putting all correspondence up on
our web site, along with links to relevant sites and
other news on wood heating, at the address below.

Contributions are welcome, and updates will be
published in ReNew.

www.netspace.net.au/~altec/heating.htm

A good thing that came out of our
feature on wood heating was this
flue extension on the CERES
office wood heater. The original
flue only extended as high as the
wider bottom section, and caused
choking smoke to enter both the
CERES office and ReNew’s office
next door, as it was not being
dispersed adequately. After
reading ReNew, the flue was
extended and smoke dispersion is
greatly improved.
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pollutants in burning than conventional wood. We
would still welcome your opinion on this and any
other home heating product that has the potential
to reduce greenhouse gas emissions.

A final note. When deciding to write about
wood heating we recognised that people would
continue to buy wood heaters, regardless of what
we wrote about wood smoke or other environ-
mental impacts. For that reason we elected to pro-
vide a wood heating buyer’s guide in the same
issue, including only those that met the Austral-
ian Standard for emissions—we recognise com-
pliant heaters and continued reductions as the
current best option for domestic wood heating in
Australia. The reason why I did not include in-
formation about the new Australian emission
standard is quite simple: it was not announced
until July, we went to print in May.

—Michael Linke

A ‘thumbs up’ for wood fire
articles
Excellent articles (ReNew 68)  on woodfires
and their associated problems. We are cur-
rently assembling ideas for construction of

our future home on rainforest acreage near
Dorrigo NSW and, with an abundance of
tree-growing opportunities, are seriously
considering wood-fire space-heating.   Pas-
sive means are preferred over active, but
active will be required to some degree for
our frequent -4°C winters. The wood-fire
option seems appropriate for us given that:
The fuel is renewable (and we are grow-
ing trees for the purpose); it is as ‘local’ as
fuel can get; production of the fuel requires
only the sun and a chainsaw, not an infra-
structure; and we like to sit by a wood-fire.

However it does pollute pretty badly.  We
look forward to further information using
wood as a (cleaner) fuel.

I would also like ReNew to cover more on:
house design, especially cheap, easy to build,
highly efficient, small homes; concrete slab
insulation techniques; use of the ecological
footprint concept; currently-functioning sus-
tainable communities; and what ReNew read-
ers are doing in their own home and social
situation. I realise that some of these are not
technology-related, but they are certainly rel-
evant to the ‘employment’ of technology.

Regarding home design, ReNew  and the
ATA is in a prime position to educate on
truly sustainable technology and home de-
sign. Various home tours suggest to me that
we have a long way to go and most passive-
solar examples I’ve seen are very poor.

On a side note, am I the only one con-
cerned over the ‘fragmentation’ of green
thought and hence would-be policy?
What about a national sustainability body
(a new CSIRO division?) that could sift,
consolidate and simplify the education ma-
terial for the masses.  There seems to be a
lot of unnecessary and innacurate dupli-
cation occurring. Or is philoso-diversity a
more sustainable approach? Anybody ?

PS ReNew is a great read every time.
Michael Meacham,

Raymond Terrace, NSW

Thanks for sharing your thoughts Michael. It helps
us enormously to know what readers want from
ReNew, and hopefully you’ll see some of your sug-
gestions addressed in upcoming issues. We have had
more feedback on the wood heating articles than on
any one topic in recent years, but unfortu-
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Continued on page 81

nately we couldn’t fit it all into the letters pages. For
this reason we will be starting a page on our web
site devoted to wood heating, and possibly other types
of heating. You will find it at www.netspace.net.au/
~altec/heating.htm. Contributions will be welcome,
and we will publish updates in ReNew.

—Michael Linke

Pinpointing woodsmoke
problems
I feel you’ve done a bit of a machine gun
job in your well researched article on wood
heating, when the real problems can be
pinpointed more precisely.

Burning wood fuel creates trouble in
two situations:

1. Urban situations where there are
enough people or fires, and the wrong geo-
graphic conditions so that the smoke be-
comes a human health issue, and

2. Places where there is too much de-
mand for the forest to supply the wood
without being ecologically undermined.

Both of these conditions probably ap-
ply in Melbourne, but for the majority of
people in rural Australia who use remote
area power supplies, they do not.

In the forested areas of the country, fuel
grade wood from land management and
sawmill offcuts is being burnt to waste in
huge quantities. Part of the problem in
switching wood production onto farms
and out of old growth forest is the lack of a
market for thinnings.

Wood burning does not contribute to glo-
bal warming except in a situation where the
forest is not growing back. The natural cycle
of a eucalypt forest (where most fuelwood
comes from) returns the majority of wood
to the atmosphere by termites, who convert
it to carbon dioxide and methane, and
bushfire, which burns the wood in the
smokiest open fire possible. The forest needs
fire and termites for its own ecology of
course, but burning the wood in a stove pro-
duces neither more greenhouse gas nor more
pollution than would be otherwise produced.

I am also uncomfortable to see gas again
advocated as a ‘green’ fuel. LPG and ‘natu-
ral’ gas are both non-renewable petro-
chemicals, which contribute irreversibly to
global warming both through leaking raw
gas into the atmosphere and after combus-
tion. They are also highly centralised mo-
nopoly products which we could well do
to minimise our dependence on.

Wood is a precious energy resource which
produces itself, can be stored cheaply for
long periods, can cook dinner and warm a
house even when it’s raining outside. If we
take forest management seriously, it is one
of our few truly renewable resources.

Bruce Teakle, Mt. Glorious, QLD

Ed’s note: Bruce has outlined several of his ideas
about forest management to us, including fire-
wood use, and we have asked him to contribute
to a future issue of ReNew.

Solar panel warranties
I’d like to respond to the provocative but
largely inaccurate claims made by Jose
Campos’ letter on ‘Solar Panel Warranties’
in the July edition of ReNew.

BP Solar’s standard warranty on all its
products is no different to most manufac-
turers, ie, it is voided when a product has
been tampered with. However, we agreed
to repair the junction boxes free of charge to
Mr Campos.

The repairs were carried out by one of
BP Solar’s most senior solar module tech-
nicians. The repairs were performed com-
petently and in accordance with BP Solar’s
very tough manufacturing standards, to
overcome the mess left behind by the tam-
pering.

Further, the letter contained many inac-
curacies which were not only misleading but
deceptive. I want to take the opportunity to
clarify some of these misconceptions:

• ‘the dealers comment: sorry sir we
only warrant power output’ On reading
the warranty statement which is included
with all solar modules, it is clearly stated that
defects caused by faulty workmanship (and
thus power loss) are covered by warranty
unless the modules have been modified.

•‘A 50 Millisecond flash of light in a
25 degrees C chamber is used to meas-
ure power output’. At BP Solar when we
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I t’s an ambition shared by many
people—to one day be the owner of
their own house. Still other people

dream of one day building that house
with their own labour, and some peo-
ple take it one step further and want to
build a more sustainable type of abode.
Such a house might be built out of
mudbricks or straw, maybe it would
make its power from the sun, water or

wind, it would probably include a veg-
etable or fruit garden and certainly a
composting system; perhaps the toilet
would also be some kind of recycling
system and a few chooks would roam
the yard. Most people who hold this
ideal keep it as a goal for the longterm
future, for a stage of their lives when
they’ve settled down, can afford to buy
some land and materials, and have the
manual skills and free time to do it. I
didn’t think it was the sort of thing a
young woman just a few years out of
high school with no previous building
skills did, especially if she still wanted
to live in the inner city.

Yesterday I was privileged to meet a
woman who banished all my precon-
ceptions. Asphyxia is a 24 year old ac-
robat with the Women’s Circus, and
until she designed and built her own
house and garden, had had no experi-
ence in building and for most of her life
had preferred being indoors to out.
Now she lives in inner city Melbourne
in a solar-powered mudbrick house that

she built herself over a period of about
two years and grows an abundance of
fruit and vegetables in her garden.

A friend of mine, Amy Williams, came
with me to interview Asphyxia because
Asphyxia is profoundly deaf and Amy
knows how to sign. It transpired that
Amy and Asphyxia already knew each
other well, and Asphyxia was so welcom-
ing and warm that it was more a conver-
sation between friends than a ‘formal’
interview. As Asphyxia recounted the
process of building her house, her story
was illustrated by photographs which
were taken at every stage of building the
house and now fill two scrapbooks.

The first thing anyone would notice
about the house is how uniquely beau-
tiful it is. I’d been told beforehand that
it was a one-room mudbrick house and
I had pictured a squat, square-shaped
structure, beige in colour and roughly
textured. I was wrong! For a start, the
house is relatively high because al-
though it is just one room, it has a loft.
The exterior walls are textured but ap-
pear smooth, and have been rendered
with diluted bondcrete, while the gut-
tering, door and window frames are
painted fire-engine red. It’s quite a strik-
ing colour combination and Asphyxia
had to source the red paint from a shop
specialising in paint for heritage houses,
because the vibrant colour she was af-
ter isn’t commonly available.

The windows, which take up most of
the north-facing wall, are tall stained
glass arches which were originally part
of a church. Amy told me that every-
one who visits the house comments on
how amazing the windows are. From
the outside the house looked gorgeous,
and inside the light streaming in made
the space seem more expansive than it
is.

It was all the more interesting that
Asphyxia was living in such a house
considering that until she was in her late
teens, her goal was to one day live

A house for $10,000
An inspiring story of how a young woman built her own
solar powered mudbrick house in the suburbs
by Fiona Negrin

Asphyxia in her lounge, complete with TV

powered by her solar electricity system.

Photo: David Johns.

‘I didn’t have
any skills, but I
thought building
my own house
would be a good
way to learn.’

Ph
ot

o:
 D

av
id

 Jo
hn

s



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 64          October-December  1998               ReNew      17



18      ReNew                  Issue 69          October-December  1999                          email: ata@ata.org.au WWW: http://www.ata.org.au/

in a flat. A few key experiences changed
her mind, including a stay at a friend’s
house in country NSW which was a
one-room house with a loft, no hot
water and a vegetable garden. While
helping her friend fix his insulation, it

struck her that if he could build his own
house for around $10,000, so could she.
‘I hadn’t realised that people really lived
like this. I didn’t have any skills, but I
thought building my own house would
be a good way to learn’, Asphyxia says.

Asphyxia’s solar electric power system: small is beautiful!

In the kitchen. Asphyxia designed it

herself, including a gas fridge hidden

inside a cupboard.
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She started scouting around for land in
the country and read books on how to
build your own house, all the while feel-
ing like it was a bit of a ‘weird dream’
that she was really going through with
this. Also, she felt ambivalent about
moving to the country as she had com-
mitments in the city, and in the end she
decided she wanted to stay in Mel-
bourne. She located a block of land in
an inner suburb and continued to work
full time until she had saved $30,000.
She then left her computer-program-
ming job in order to devote her time to
building the house.

Asphyxia’s first task was to clear the
land on which she would build her
house. This in itself was a big job as the
land was covered in chest-high weeds
and had been used as a virtual rubbish
tip. After receiving Council approval for
her plans she spent two weeks and
$7,000 buying materials for the house.
She paid for the foundations to be laid
and then a friend with carpentry skills
helped her to make the frame for the
house. A temporary shed was set up to
store tools and for shelter—this shed
was indispensable during the building
of the house, and has since been con-
verted it into a cosy little bungalow for
human habitation! After building the
frame and putting the roof trusses up,
the windows were placed and the roof
laid. These procedures weren’t without
error: despite painstaking measuring,
the windows initially didn’t fit, the roof
was one sheet of corrugated iron short,
and the supporting posts for the roof
were cut wrongly. The latter  turned out
to be a blessing of sorts as it left an ideal
place to put a verandah. The loft floor
was measured and built, the guttering

and storm water plumbing was taken
care of by the same friend who helped
with the carpentry, Andrew Cahill. The
mudbricks were then delivered.

The process of bricklaying took over
five weeks of full-time work, often in
the worst of Melbourne’s winter
weather. Looking back on that period,
Asphyxia says, ‘people told me I was
crazy to build a house during winter but
I was too impatient to wait for good
weather. After working in the rain and
wind every day, I began to enjoy it.’
Friends dropped by now and again to
help with jobs like mixing mortar and
carrying bricks, and Asphyxia appreci-
ated their prescence ‘because it enabled
me to share the process of decision
making.’ At this time she was paying
rent on a flat while working every day
on the house, and she felt the compul-
sion to finish the house as quickly as
possible.

Once the walls were completed, the
process of washing mud to make the
floor began. There’s a photo in one of
her scrapbooks of Asphyxia sitting on a
wooden seat outside in the rain, her
gloved fingers squishing mud around
in a small bowl, her clothes completely
mudspattered. Underneath the photo

is a caption: ‘This was the worst day in
the entire process of building. It rained
all day and I was soaked right through
to my undies. I had to sit there mushing
mud for the floor for hours with no
shelter. I tried to think positive, and told
myself I was communing with nature,
but I found nature to be very cold and
wet.’ Ultimately the mud floor got
flooded some months later, and has
since been dug out and replaced by floor
boards.

Ashphyxia moved into the house in
February 1997, about a year after
work had begun. She felt a great sense
of relief upon moving in and her pace
of work slowed down now that the
pressure had been lifted. Since mov-
ing in, she has sometimes had to work
hard to upkeep the house and other
times not at all. Last year Asphyxia
spent most of her time replenishing
her garden after it had been bulldozed
and destroyed during renovations to
a property on adjoining land, an ex-
perience which she still recalls with
sadness. Now the plentiful garden
which surrounds the house bears car-
rots, leeks, radishes, silverbeets, cab-
bages,  peas,  oranges,  loquats,
nectarines, apricots, grapefruits,

The loft bedroom, with bathtub in the

background. The ceiling is finished

with papier mache made from recycled

newspaper stuck to chicken wire.
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pears, gnashies, hazelnuts, cherries, ber-
ries, mandarins, figs, asparagus, arti-
chokes, strawberries and more. The
garden receives its nourishment in a
myriad of ways including a greywater
system whereby water used inside the
house is recycled into the garden
through pipes laid under the ground.

The house is essentially one large
room, which is used as a loungeroom,
study and kitchen. The kitchen contains
an LPG stove, wooden benchtops and
cabinets which Asphyxia designed her-
self, and a gas fridge tucked away out of
view in one of the cabinets. While buy-
ing materials for the cabinets Asphyxia

boards over the inside of the windows
and in time she plans to double-glaze
half of the windows and cover the other
half with papier mache, a material with
which the walls and ceiling of the loft
are rendered. Asphyxia’s reasons for
using papier mache were partly aesthetic
and partly pragmatic: ‘I like the look of
it, but also I wanted to re-use a mate-
rial, and papier mache provides good
insulation.’

When considering how to provide
power for her house, Asphyxia wanted
to use solar but was uncertain whether
she would be able to afford it. She
worked out how much electricity she
would need and decided that if she got a
gas fridge and cut out on luxuries like a
hairdryer and toaster, she would only
need about 250 watt hours of electricity
on average per day, plus batteries with 10
days’ worth of storage for a worst case
scenario during winter. Again she had to
contend with unhelpful and patronising
shopkeepers until she found Solar
Charge in Brighton, where Technical
Director Richard Potter was ‘very lovely,
helpful and respectful’ and helped her
in choosing the right sort of panel and
batteries for her needs. Now Asphyxia
has more than enough solar-generated
electricity to run her computer, TTY tel-
ephone, stereo equipment and kitchen
blender. She also has an Edwards solar

had to deal with patronising attitudes
from sales attendants who were in-
credulous that a young woman was
building her own house. One shop as-
sistant told her to ask her father to do
the measurements for her, and then he
could help her with the kitchen cabi-
nets. ‘The only times I got respect were
when I walked in with my workclothes,
completely covered in mud and dirt.’

The upstairs of the house is a loft
room with a bed and a deep bath.
There’s still some work to do on the
loft, as the north-facing skylight lets in
too much sun. As a temporary measure
Asphyxia has laid some styrofoam

With a little help from friends: Paper

mache is applied to the ceiling (top),

the windows get the final coat of paint

(right), and a 12 volt fluorescent light is

wired into place (far right).

Asphyxia at work: laying the top course of

mudbricks (left), fixing clear roof sheeting

for skylights (below), and trial and error as

the mud floor goes down: this would later

be covered with a timber floor after it

flooded and turned to slush (below left).
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water heater, which provides enough hot
water for regular showers and the occa-
sional bath.

Outside, under the verandah, is the
rudimentary and ingenious toilet. Hav-
ing been told that it was a worm farm, I
was expecting it to be a heaving pen of
slithering worms above which one gin-
gerly squatted. In fact it was more like
the composting toilets located in na-
tional parks. Essentially a large wooden
box with two holes on top to sit on, the
fecal waste, toilet paper and urine which
drop into the box are all eagerly de-
voured by the worms inside and end up
being used to feed the garden. Certainly
it is the most sensible outdoor toilet I’ve
come across in any house I’ve been to,
and the most appealing, with lovely
views of the garden and the chookshed
(which, incidentally, was made for As-
phyxia by a friend and is painted in col-
ours to match the house).

Meeting Asphyxia and seeing her
home and garden showed me that a per-
son doesn’t have to wait until some
magical time when they already possess
the skills to build their house. Apart
from money and time, it seems that
confidence, tenacity, and the strong de-
sire to do it are the vital components,
and the skills are learned in the proc-
ess. Asphyxia recalls that she was learn-
ing all the time, reading books and
making many mistakes. Even now she
feels that she gained particular skills in
areas such as the electrical wiring of the
house, but does not feel fully confident
in carpentry. I can’t help thinking what
a quiet thrill it must be for her when
she remembers the period when it was
just a ‘weird dream’ to live in a house
built with her own hands and those of
her closest friends, and to reflect that
now the house is built and it’s strong,
dependable, and hers for life.      ✲

In high spirits: checking that the

house’s timber framing is all square
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G enetically engineered crops,
whose derivatives are prolifer-
ating in fast food outlets, school

canteens and supermarkets, are the
biological equivalent of the nuclear
menace. Radioactivity depletes over
time, but genetically engineered (GE)
plants have the potential to multiply
exponentially, as well as to cross ferti-
lise with their naturally bred cousins.
Just like nuclear waste, these stray genes
cannot be recalled once unleashed onto
the earth’s surface.

Mandatory labelling
European Union traders are now com-
pelled by law to label GE food no mat-
ter how small the component. In
Australia and new Zealand mandatory
GE labelling has so far been postponed
and at this stage of negotiations it looks
set to favour the corporate sector. A lot
more public pressure must be brought
to bear for there to be labelling laws of
consequence implemented in Australia.

Australians are already eating GE
foods containing higher doses of the
weedicide Roundup because of the new
varieties that are Roundup resistant, for
example:
• Corn used in animal feeds and for
processed food sweeteners such as
dextrose and fructose;
• Cotton, the seeds of which are used
in cooking oil and cattle feed;
• Canola, a major ingredient in vegetable
oils, margarine, soaps and detergents;

Avoiding the genetic
engineering menace
Michel and Jude Fanton explain how the potential health and
environmental dangers of genetically engineered food can be avoided by
saving the seeds of traditional food crop varieties

Hybrid maize variety for sale at the

Harare market in Zimbabwe
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• Soya beans, whose by-products such as
lecithin are used in countless health prod-
ucts, and 75 per cent of processed foods
such as ice cream, bread and baby food.

The hazards of GE
GE is a test tube science applied to food
production and prematurely released
onto consumers. The study of a gene in
a test tube can tell only what that gene
does in that particular situation but does
not predict what it might do if released
into the environment. Salmon geneti-
cally altered with a growth hormone
gene not only grew extremely fast but
unfortunately also had green flesh. These
unpredictable side effects are called
‘pleiotropic effects’. Other examples are:
• Antibiotics such as kanamycin are
used at the laboratory stage as conven-
ient gene markers to track the uptake

of modified genes. This can only de-
crease the effectiveness of antibiotics.
• Airborne pollen from GE crops in-
vaded organic crops up to 10 km away -
in the UK this caused the deregistration
of one large organic grower. Similarly,
organically grown blue corn chips had
to be destroyed when they tested posi-
tive for gene contamination.
• Insects are developing immunity to
Bacillus thuringiensis (Bt), a naturally
occuring soil bacterium, used as a pesti-
cide by organic and biodynamic farmers
for 50 years. Because of its usefulness Bt
genes are now being genetically spliced
into many new potato, cotton and corn
varieties, resulting in a loss of its effec-
tiveness as insects become accustomed
to such broadscale use. The giant seed
merchant, Novartis which hotly denied
this loss of resistance two years ago, now

not only recognises the resistance prob-
lem, but stipulates in its GE growers’
contracts that 20 per cent of the fields
must be planted with equivalent non-GE
crops! This is to provide refuges for pest
populations, in an attempt to slow down
their inevitable resistance through over-
exposure to Bt.

Marketing GE
Although GE technology is being pre-
sented as a solution to world hunger
through hugely increased yields, the
bulk of GE crops, for example corn and
soya, are produced mostly for animal
fodder and industrial uses. The corpo-
rate giants involved in GE demand sub-
stantial royalties for their seeds and
insist on, and systematically enforce,
contracts stipulating no portion of the
seeds are for regrowing. Rather than

Michel Fanton with an extentionist from the Nepalese Jajarkot Permaculture Project translating, talks to a farmer about his

mustard crop. This is a traditional highland variety used for making cooking oil.
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benefitting from GE products, our
farmers and developing countries will
be further indebted.

Although proponents claim that GE
will reduce environmental degradation,
through a reduction in agrotoxins, the
opposite is true. Monsanto crops are not
bred for pest resistance but for pesticide
resistance, for example, Roundup
Ready® soya beans, corn, cotton and
canola which tolerate excessive doses of
the weedicide glyphosate, the active in-
gredient in Monsanto Roundup®.

Monsanto, who introduced Agent
Orange and the highly polluting PCB
chemicals, ironically coined ‘Food,
Health, Hope’ as their marketing line.
Monsanto has acquired the largest seed
and biotechnology interests in the world
and now controls the production and
sale of the bulk of the world’s processed
food. Twenty per cent of all crops grown
worldwide are now GE. Their market-
ing success depends on public ignorance
of the subject.

Sowing the seeds of hope
The Seed Savers’ Network, comprising
gardeners and farmers, conserves vari-
eties of useful crops that are neither
chemically dependent nor genetically
engineered. These seeds are regenerated
every year, continuing to evolve in a dy-
namic relationship with the environ-
ment, unlike the frozen seeds from gene
banks. Traditional crops have a been safe
to eat and grown well without pesticides
for centuries.

Origins of Seed Savers
Seed Savers was started in 1986 in re-
sponse to plant patenting legislation;
corporate takeovers of family seed com-
panies and the resultant flooding of the
market with hybrids. We then began
collecting Australia’s best garden and
farm open-pollinated varieties through
a novel seed exchange system.

Responding to our appeals in numer-
ous articles and radio and television in-
terviews, gardeners have sent seeds they
had in their family for generations.
Some examples are watermelon, corn,
and bean varieties arriving in Australia
in the mid 1800s and grown with seeds
saved since then. This selection from
strong survivors over many generations
results in varieties naturally resistant to
prevalent pests and diseases.

Seeds contain the genetic basis of to-
morrow’s food. This is what we attempt
to preserve from extinction.

The seed saver centre
The Seed Savers’ Network has a perma-
nent base in Byron Bay, northern NSW.
It is on one acre of land, with spring-fed
water, wetlands and a terraced hillside.
The Seed Centre is a repository for vari-
eties of under-utilised fruits, nuts, origi-
nal vegetables as well as plants producing
fibre, medicine and oil. This includes
plants like edible Asian water plants, a
large range of salad and cooking greens
and a collection of ancient grain and root
crops. A heritage orchard is being
planted. The seeds of thousands of non-
hybrid vegetable varieties are stored in
our seed bank with their details carefully
recorded in a database. Everything is pro-
gressively tested for germination, some
grown for observation and some sent to
caretakers for multiplication.

The Centre has a fine ethnobotanical
library, networking and information
dissemination facilities, a room to proc-

ess seed parcels and space to condition
seeds from the garden. It is intended
that in time a range of renewable en-
ergy technologies such as wind and so-
lar power will be utilised and displayed
at The Seed Centre.

Training programmes
The Centre attracts an increasing number
of masters and students of traditional
farming practices including natural pest
management and effective microorgan-
isms. We accept long term trainees and
interns, such as Masami Sakaban, a Japa-
nese teacher who stayed for three months,
and Neary Kosal, a permaculture trainer
with the Cambodian government who
was with us recently for six weeks.

We provide one-to-one training for
aid workers and each April and Octo-
ber the Centre holds courses for peo-
ple who plan to work overseas in
permaculture related projects.

Since 1995 we have been invited by
international agencies to provide com-
munity seed bank training and consul-
tancy. In Cuba the brief was to boost
urban food production with seeds pro-
duced locally; in Cambodia to work to-
wards restoration of traditional seed
practices lost during Pol Pot’s regime;
in Tonga it was to reduce agricultural
pollution from pesticide usage and in
Borneo UNESCO engaged us to train
Southeast Asian ethno-biologists and
villagers in preserving endangered for-
est food species. As a result of these and

Learning seed cleaning and sorting

in Cambodia with Jude Fanton
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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:

220 Litre
Model QD22F
187 litre refrigerator
30 litre freezer

350 Litre
Model QD320GF
276 litre refrigerator
74 litre freezer

12V portable refrigerator / 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

similar programs, our network has been
replicated in Asia, Africa and the Pacific.

The seed bank

After due selection and harvest, storage
is the most important factor in quality
seed production. Valuable seed stock
can easily be lost through poor stor-
age—heat and humidity being the main
culprits. Vegetable seeds and grains are
best stored at low and constant ambi-
ent temperatures and low humidity.

Currently we store most of the seeds
in the collection at room temperature,
laboriously sealed in small air proof
packs with sachets of oxygen absorbing
material and silica gel that keeps humid-
ity as low as five per cent.

Germination tests are conducted on
an ongoing basis to determine the seeds’
viability rate. This system has proved
satisfactory but very time-consuming.

To ensure increased seed longevity we
are now in the process of planning a
partly underground storage room, the
challenge being to design a prototype
which can be replicated in Third World
villages so people can keep their seeds
for a few years if they need to.

It should comprise a seed storage
room with natural air conditioning and
dehumidifying as well as an adjacent
seed drying section, with a system to
draw warm dry air (possibly solar-pow-
ered) through seed drying racks.

We would be delighted to hear from
anybody with creative suggestions for the
design of the seed storage and drying
rooms. We experience high humidity in
the hot months (up to 99 per cent) and
the designated area has a good slope of
about eight metres at 15 degrees with flat
areas above and below. The main access
would be from below or the sides.

What you can do
Whether you write to politicians on the
need to ban GE crops and foods, or at
least to label the products; form a lobby
group or go our way and preserve old
varieties, your efforts are very much
needed. To get more information on
current GE issues you could contact the
Australian GeneEthics Network in
Melbourne, ph: (03) 9416 2222.

The efforts of everyone who sends
seeds to Seed Savers, renew stocks, con-
tribute their various skills and subscribe
to the network are essential to preserv-
ing a chance for healthy food tomorrow.

Michel and Jude Fanton are Directors
of The Seed Savers’ Network. Contact
them at Box 975, Byron Bay, NSW 2481,
ph/fax: (02) 6685 6624, ph (02) 6685 7560
email: info@seedsavers.net
web site: www.seedsavers.net

New and used Stand Alone Power System Components
Serving all of Australia, we offer the following products and services:

Discount solar panels— VLX80 $580 (will negotiate on price).
24V and 48V Diesel battery charging plant. 125A & 60A Lister & Robins, ex Telstra.
24V and 48V mains chargers, low ripple type, 25A, 35A and 50A, ex Telstra.
Wind power—turn your wind into dollars. We can set up grid-connected wind
turbines if you are in a favourable location.
Systems—we can install from 300 watt to 100kVA, Diesel or renewable based.
Kits—we can pre-assemble components for you to install yourself.
Components—we will supply any components at good prices—new and used.
Repairs—we can repair most equipment.
Sharpe and Jephcott, 5 McLaughlin Ave, Sandringham 3191,
ph:(03)9598 5775, fax:(03)9502 0113, email: djsharpe@alphalink.com.au

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 1899Owner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder Magazine



26      ReNew                  Issue 69          October-December  1999                          email: ata@ata.org.au WWW: http://www.ata.org.au/

Making your own fuel from veg-
etable oil can be easy, cost-
effective, and environmental-

ly beneficial. What makes this fuel even
more attractive is that you can make it
from the vast quantities of waste vegeta-
ble oil produced in Australia each year.
With a bit of know-how and persistence,
you can run any diesel engine on vege-
table oil.

Only diesel engines can run on vege-
table oil-based fuels. This means that
any engine that has spark plugs and is
made for leaded or unleaded petrol can-
not use vegetable oil fuel. If you want a
practical home-made fuel for a petrol
engine, you might consider making eth-
anol, methane, or wood gas.

Grow Your Fuel
We produce a large quantity of used veg-
etable oil in Australia, but there are
oilseed crops you can grow no matter
where you live. The possibilities include
coconut, soybean, canola (rapeseed),
sunflower, safflower, corn, palm kernel,
peanut, jatropha, and hundreds more.
To learn which vegetable oil crop is best
suited for your area, contact your state’s
office of agriculture, the agriculture
department of a local university, or talk
to local farmers.

One of the crops with the highest
yield of oil per acre is canola. From just
one acre of canola, you can produce 379
litres of vegetable oil. The most com-

mon oilseed crop in the US is soybeans,
which produce 189 litres of vegetable
oil per acre.

Growing your own oilseed crop has
an added bonus. The meal that is sepa-
rated from the oil is an excellent source
of protein. This meal can be used as
animal feed or in breads, spreads, and
other food products. Pressing the oil
from the seed does not require a large,
expensive press. TabbyPressen of Swe-
den makes a tabletop press for around
$1,500. The press usually comes with a
240 volt, 50Hz electric motor, so you
can use it here without modification.
The press looks like a powerful juicer.

To operate it, pour the oilseed into the
funnel and wait for the vegetable oil to
pour out of the bottom. The meal ooz-
es out of the side of the press.

The engines that are found in cars,
trucks, generators, boats, buses, trains,
planes, pumping stations, tractors, and

agricultural equipment can all run on
fuel from vegetable oil. Pure vegetable
oil, lard, and used cooking oil work just
as well as diesel fuel.

Biodiesel
The most conventional method of run-
ning a diesel engine on vegetable oil fuel
is to produce a fuel called biodiesel. Bi-
odiesel is made by combining 10 to 20
per cent methanol (an alcohol) with
0.35 to 0.75 per cent sodium hydroxide
(also known as caustic soda, or lye) and
80 to 90 per cent vegetable oil. A very
reliable reaction can be made with 80
parts new vegetable oil, 20 parts meth-
anol, and 0.35 parts caustic soda. These
ingredients are mixed together for an
hour and left to settle for eight hours.

After the chemical reaction is com-
plete and the new products settle out,
you have biodiesel fuel and glycerin
soap. The fuel is yellow to amber in

Making your own fuel
If you have a vehicle or generator
with a diesel engine, you could be
running it on a clean-burning
fuel made from waste veggie oil!

Many fast food

outlets are happy for

you to take away their

used vegie oil.
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colour and flows like water. The soap is
brown in colour and has the consisten-
cy of gelatine. The soap settles to the
bottom, allowing you to pump, siphon,
or pour off the biodiesel.

Vegie oil and kerosene mix
The second method for using vegeta-
ble oil in a diesel engine is to simply ‘cut’
the oil with kerosene. This method is
best suited for emergencies, heavy duty
engines, and warm temperatures. Al-
though it is possible to mix other pe-
troleum products with vegetable oil,
kerosene is most suited for the diesel
engine.

Depending on ambient temperature,
the blend of kerosene to vegetable oil will
be anywhere from 10 per cent kerosene
and 90 per cent vegetable oil to 40 per cent
kerosene and 60 per cent vegetable oil. A
fairly reliable blend is 20 per cent kero-
sene to 80 per cent vegetable oil.

The effectiveness and reliability of the
vegie oil and kero method is increased
by starting and cooling down the diesel
engine on diesel fuel or biodiesel fuel.
This can be accomplished by installing
an extra fuel tank and switching to the
vegie oil and kero mix when the engine
is warmed up.

Straight vegetable oil
The third method for running a diesel
engine on vegetable oil is to use straight
vegetable oil. As with the other meth-
ods, you can use either pure vegetable
oil or used cooking oil. To ensure the
reliability and longevity of your diesel
engine, the engine must be started and
cooled down on diesel or biodiesel fuel.
This also requires the use of an extra
fuel tank and a valve to switch between
the tank of diesel or biodiesel fuel and
the tank of vegetable oil. Think of it as
a startup tank and a running tank.

The key to running a diesel on straight
vegetable oil is to heat the vegetable oil

at every stage—in the fuel tank, fuel hose,
and fuel filter. The vegetable oil must be
heated to at least 70°C.

Most diesel engines have hoses that
carry hot coolant. This coolant can be
channelled to heat the vegetable oil hos-
es, tank, and filter. You can make sim-
ple modifications to the coolant hoses.
These modifications combined with
some extra fuel and oil hoses, an extra
fuel tank, and an electrically operated
switch will allow you to run your die-
sel engine on straight vegetable oil.

Fuel comparison
Biodiesel is a good substitute or additive
fuel for diesel fuel. Vegie oil and kero mix
is decent for use as an emergency fuel,
and using straight vegetable oil is good if
you have the time and know-how to
properly modify your engine’s heating
and fuel tank systems. Diesel engines are
used in many different situations. For
each situation, there is a way to make fuel
from vegetable oil.

How to make biodiesel
This fuel can be made in a blender or
in a larger, homebuilt mixer. The ma-
terials you’ll need are vegetable oil,
methanol, and caustic soda.

If you are using new vegetable oil, al-
ways use 3.5 grams of caustic soda per
litre of oil. Since each batch of used
cooking oil is different, the amount of
caustic soda in each batch of biodiesel
will be different. To ensure that you are
using the correct amount of caustic
soda, make a small test batch of biodie-
sel in a blender before attempting a re-
action in a large mixing tank. For the
test batch, use 100 millilitres of vegeta-
ble oil and 20 millilitres of methanol.
Then you must determine how much
caustic soda to use.

If you are using used vegetable oil, use
0.45 grams of caustic soda for the first
test batch. If this batch makes biodiesel

and glycerin, use the same proportions
for the large batch reaction. If the test
batch does not form two distinct lay-
ers, increase the amount of caustic soda
to 0.55 grams and make another test
batch. If this batch is unsuccessful,
make another batch and increase the
amount of caustic soda to 0.65 grams.
If that batch is unsuccessful, make an-
other batch with 0.75 grams of caustic
soda. Make sure you can make biodie-
sel on a small scale before attempting a
large reaction.

Once you have made a successful
small test batch of biodiesel, multiply
the number of grams of caustic soda you
used by ten to see how much caustic
soda you will need for each litre of oil
in the large reaction. For example, if you
used 0.55 grams of caustic soda in the
test batch, you will need to use 5.5
grams of caustic soda per litre of used
cooking oil for a large reaction.

Here is the basic procedure for mak-
ing biodiesel fuel. Read the safety in-
formation at the end of this article
before you begin.

1. Purchase or collect new or used
vegetable oil.

2. If the oil is used cooking oil, use a
restaurant fryer filter to remove burned
food bits.

3. Purchase some methanol from a
local racetrack or chemical supply store.
Ethanol can also be used, but the proc-
ess is different.

Yum! Who would think that you could

run your car on a bucket of lard?
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4. Purchase some granulated caustic
soda or caustic soda sold as a drain
cleaner from the hardware store or su-
permarket. It must be pure sodium hy-
droxide (NaOH).

5. Measure the amount of vegetable
oil you want to use in litres. We will call
this number V. Pour the vegetable oil
into the mixing container.

6. When the temperature is below
21°C, or when the vegetable oil is solid
or lumpy, it will be necessary to heat the
reactants before, during, and possibly
after the mixing. The ideal temperature
to attain is 49°C. A fish tank heater will
heat 40 to 120 litres of reactants. For
larger batches of biodiesel, a water heat-
er element can be mounted in a steel
biodiesel mixing tank. Make sure that
you follow the manufacturer’s direc-
tions and safety precautions when add-
ing any electrical device to the system.
Be careful when heating vegetable oil
in a plastic container. Polyethylene can-
not withstand temperatures above 60°C.

7. Multiply V x 0.2. The result will
be the amount of methanol you will
need in litres. We will call this number
M.

8. To determine how much caustic
soda you will need to use for new veg-
etable oil, multiply V times 3.5 grams.
For used vegetable oil, use the number
of grams of caustic soda you got in the
small test batch. For example, if you
used 0.55 grams of caustic soda in the
test batch, you will multiply V times
5.5 grams of caustic soda. Call this
number L.

9. Carefully pour L grams of caustic
soda into M litres of methanol. Stir until
the caustic soda is dissolved in the
methanol. Be careful, this creates a toxic
substance called sodium methoxide.

10. Pour the sodium methoxide into
the vegetable oil right away. Stir vigor-
ously for one hour.

11. Let the mixture settle for eight
hours.

12. Pump the biodiesel from the top,
or siphon it off with a hand siphon. Or
if you are lucky enough to have a con-
tainer with a spigot, open the spigot and
drain the bottom layer of glycerin. The
glycerin will be much thicker and dark-
er than the top layer of biodiesel.

13. Allow the glycerin to sit in the sun
for a week. After that, the trace metha-
nol will be evaporated. You have made
a nice glycerin soap. You can scent it
with the fragrance of your choice, add
other soap agents as desired, or just use
it as it is. This soap is especially good
for cleaning grease off your hands and
cleaning greasy equipment!

14. Make sure your biodiesel goes
through a 5 micron filter before enter-
ing your diesel engine.

A simple biodiesel
processor
The simplest way to make a biodiesel
processor is to use a 44 gallon (200 li-
tre) steel drum and some sort of mixer.
The mixer can be a circulating pump,
such as a sump pump, or it can be an
electric mixer for chemicals, specially
made for drum stirring.

A pump or stirrer will cost about $250
if you buy it new, but you can build your
own instead. With a bit of ingenuity, you
can build a biodiesel processor that is
inexpensive and effective. Tim Garrits
of Kelseyville, California built such a
processor from mostly recycled parts for
under $80. A simple biodiesel proces-
sor can be built from the following
parts:
• a 44 gallon metal drum
• a ½ hp electric motor
• two pulleys that give about 250 to 400

rpm at the mixer blade
• a belt that goes around both pulleys.
• a rolled 2 inch (50mm) rod for the

mixer shaft
• a propeller made from two shelf

brackets, welded to either side of the
rolled 2 inch rod. The shelf brackets

look like two opposed ‘L’s and form
a propeller about 14 inches (36 cm) in
diameter. Basically any propeller-
shaped metal would do, if it is made
from about 12 or 14 gauge steel

• a ¾ inch (19 mm) brass ball valve for
draining the glycerin

• a hinge and piece of wood acting as a
belt tensioner

• a 2,000 watt electric water heater
element

• a water heater thermostat
• wood, screws, bolts, and other assort-
ed mounting hardware.

A note of caution
You are dealing with dangerous chemi-
cals when you make biodiesel. Both
methanol and caustic soda are strong
bases. They can deaden nerve endings
and cause permanent damage. For this
reason, chemical resistant gloves,
aprons, and eye wear should be worn
when dealing with methanol and caus-
tic soda. Shoes, long sleeve shirts, and
long pants are a must.

Keep both methanol and caustic soda
in clearly marked containers. We rec-
ommend putting a skull and crossbones
on them and writing something to the
tune of ‘Danger! Toxic! Do Not Eat!’
in addition to the contents.

Sodium methoxide, the chemical
combination of caustic soda and meth-
anol, is even more toxic than the sepa-
rate components. Keep this stuff away
from any exposed skin. Do not let chil-
dren play in or around biodiesel equip-
ment. Remember, although you are
creating two chemically benign sub-
stances when you make biodiesel, you
are using dangerous chemicals in the
process.

Always keep safety in mind when pre-
paring a biodiesel reaction. Have a tap
or hose nearby. Keep some vinegar
handy to neutralise any methanol or
caustic soda that may spill. If you take
the time to prepare and follow safety
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guidelines, your biodiesel reaction will go smoothly and you
should have no problems.

Engine specifications
You are responsible for any damage that may result to your
engine if you use a fuel that does not meet your engine man-
ufacturer’s specifications.

Disclaimers aside, biodiesel is used all over the world. Is-
land people are making biodiesel from coconut oil, some
countries are experimenting with biodiesel from hemp seed
oil, and many others are using canola oil. Millions of miles
of road tests have been done with this fuel. Tests have shown
less wear on the internal components of engines using bi-
odiesel.

Biodiesel is a reliable, exciting fuel that you can make. If
you are worried about your diesel engine, you can install an
extra fuel filter system from an aftermarket parts manufac-
turer. After travelling over 25,000 miles (40,000 km) on bi-
odiesel made from used cooking oil, we continue to choose
and recommend biodiesel over toxic, carcinogenic petrole-
um diesel fuel.

Complete instructions, diagrams, photos, and parts lists
for the three methods of running a diesel engine on vegeta-
ble oil and building a biodiesel processor are included in
the new, second edition of the book From the Fryer to the Fuel
Tank.

Authors: Joshua and Kaia Tickell, biofuel@best.com This
article originally appeared in theAugust/September issue
of Homepower magazine (www.homepower.com).

Further reading:
The Biodiesel Newsletter is a free email newsletter cover-
ing homemade fuel and more: www.veggievan.org

From the Fryer to the Fuel Tank: The Complete Guide to Using Vege-
table Oil as an Alternative Fuel by Joshua and Kaia Tickell, new
second edition. Book website: http://www.veggievan.org/book
US order number (24hrs) +1 419 281 1802.
Available from the ATA for $39.90 plus $6 postage. See page
56 for details.
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Brian Barrett has found an inno-
vative way to make use of a waste
product that many have trouble

giving away—used vegetable oil. Using
a very simple process, Brian has used
recycled cooking oil to power his diesel
tractor. The idea sprang from another
renewable energy project that Brian was
already involved in, the practice of mak-
ing organic compost from restaurant
food waste. The materials for both the
tractor fuel and the compost are derived
from this waste.

In Australia, restaurants, cafes and
takeaway food outlets are required by
law to install grease traps to collect their
used cooking oil and prevent it from
being released into the sewerage system.
What many of us perhaps don’t realise
is how this oil is actually disposed of
thereafter.

The oil is collected by a tanker and
carried off to a factory to be treated. The
oil is separated into three component
parts, as Brian explains. ‘They heat the
material in tall towers and the fat all goes
to the surface, they take that off and
that’s sold into the tallow industry for
soaps and candles and that sort of thing.
The water fraction is released into the
sewerage system after they test it, but
they’re left with a forty percent com-
ponent which is just food.’

The company that treats the oil was
more than happy for him to take away
this apparently useless byproduct,
which Brian then used to make his own
organic compost, on his farm in Kyne-
ton, Victoria.

One day Brian received a phone call
from a factory owner who was dis-
tressed that he could not get rid of the
tallow he made from the oil treatment

process. Prices had fallen from fifty or
sixty cents a litre to five or ten cents a
litre and the factory owner confessed,
‘It’s not worth handling and I don’t
know any answers to it.’

It was at this point that Brian had the
idea of using the oil for some kind of
fuel—‘Then I remembered back to the
war years when I was a child, how the
farmers who couldn’t get diesel for their
tractors ran their tractors on olive oil
and canola oil or castor oil, or any sort
of vegetable oil they could lay their
hands on, and they ran very well.’

The factory owner was happy to give
the oil to Brian for free. The only treat-
ment the oil required before being used
as fuel was to be heated and filtered. The
consistency of the oil, Brian says, is like
margarine at room temperature, it’s not
liquid, but it’s not very solid. Brian de-
scribes his first experiment with the oil:
‘I heated it up and filtered it down to a
very fine degree, down to about five
microns, got rid of all the rubbish and
the crumbs and stuff like that and tried
it out on the front end loader that we’ve

got as part of our composting operation
and it ran very well and went with less
exhaust, less smoke, just as much pow-
er, and it just went beautifully, with no
problems.’

Encouraged by this success, Brian
went on to try the oil in an irrigation
pump and an ordinary diesel fuel pump,
even using it to run his car, a Mercedes
with a diesel engine, for a while.

The next step was to try a more long-
term project. Brian bought a tractor and
after thoroughly checking it out to see that
everything was in good working order he
filled it with the vegetable oil fuel and
waited to see the result. The experiment
was a success and the tractor has run on
the fuel for two years with no problems,
performing general farm work.

I asked Brian whether he had to make
any modifications to the tractor before
adding the vegetable oil. ‘The only mod-
ification I’ve done has been to divert
some of the heat from the radiator with
pipes and run the pipes into the fuel tank
so that the hot water melts the fat. And
I’ve added a little auxiliary diesel

A vegie oil powered tractor
by Cassandra Patrick
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tank at the back of the main tank so that
we can start the machine on that, run it
for five or ten minutes until the water’s
hot and it’s melted the fat and just
switch the thing over and it just runs
on pure fat all day.’

Brian has done nothing to alter the
vegetable oil itself, apart from a simple
filtration process using a pump and
some filter paper, which gets rid of any
remaining debris.

The fuel can also be made using a
mixture of varying proportions of veg-
etable oil with ordinary diesel. Using
twenty five to thirty percent fat and the
rest diesel means the fuel remains liq-
uid at room temperature and thus won’t
have to be heated. Another source of
fuel for Brian’s project is the hospital
where he works as a surgeon during the
week. He collects large drums of cook-
ing oil from the hospital. This mixture

is liquid at room temperature and can
be mixed with the fat. The ratio of fat
to liquid oil to diesel varies depending
on what Brian has available at the time.
At the end of each day Brian turns the
engine back to diesel in order to run the
fat out of the fuel lines to prevent it from
cooling and setting hard overnight.

I asked Brian whether he had heard
of any other farmers who had attempt-
ed similar projects. ‘Not recently, no.
Only during those war years. But there
were old tractors many years ago that
would run on just about anything, on
kerosene as well.’ I also enquired
whether he thought others would be
able to get access to free recycled oil if
they did wish to attempt to use it as fuel,
‘Well, it’s still pretty experimental but I
guess anyone can do it if they want to
and I know during the war years many
farmers did just that.’

Whilst farmers during the war were
driven to the use of vegetable oil as an
alternative fuel by necessity, today the
choice is motivated by different issues.
Diesel is costly both in terms of its ef-
fects on the environment and in terms
of its sale price to the purchaser. Using
vegetable oil instead of diesel frees the
user from dependence on an environ-
mentally damaging fuel whose reserves
are being depleted rapidly worldwide.

In addition to this the financial bene-
fits to the farmer could well prove to be
the primary motivation for experiment-
ing with the fuel. As Brian affirms, prob-
ably the biggest single expense for a
farmer is diesel accounts. Before switch-
ing to vegie fuel, diesel fuel was costing
Brian about $1200 a month. With the
combined ecological and financial incen-
tives it offers, Brian’s vegie fuel may well
prove a growing trend. ✲✲✲✲✲
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‘An electric bike. Kinda defeats the
purpose of a bike, doesn’t it?’
This is typical of the responses

I got from people when I mentioned
that I was organising an electric bicycle
rally. It is a fair question—if you assume
that the only purpose of a bike is as a
form of exercise. But for those who
want to use bikes as a form of transport
then different values must be applied.

I work in an office and sometimes I
have business meetings around the city.
As a result I am expected to turn up
wearing a suit and tie, and under these
circumstances an electric bike is ideal.
Turning up at a meeting wearing fluoro
green lycra and dripping with sweat on
a Perth summer day tends to leave a bad
impression. Turning up on an electric
bike wearing a suit and tie and helmet
does quite the opposite.

Electric power assisted bicycles can
also make one of the healthiest forms of
transport available to the elderly and disa-
bled. A trike can be fitted with an elec-
tric motor, and offers greater stability
than a conventional bicycle, and range
that would be impossible in a wheelchair.

The Western Australian branch is one
of the newest branches of the Alterna-
tive Technology Association, having
only formed last year. Our first big pub-
lic event was Western Australia’s first
electric bike rally which was held in
May in the grounds of Bentley Tech-
nology Park near Curtin University.
Jonathon, my work colleague at the
time, and I were members of the Alter-
native Technology Association (ATA),
and as there was no WA branch, we de-
cided that we should get the ball roll-
ing and start one up. So late last year
we organised the first branch meeting.

At this first meeting, various ideas
were thrown around about what mem-
bers wanted to do, and what events we
could stage. I had brought along my half
finished (but rideable) electric bike.
After doing burn-outs down the corri-
dor, Jonathon suggested that we should
organise an electric bike rally.

We selected a venue in Perth. Tech-
nology Park is a research and industrial
state with about 60 companies spread
over ten hectares. The Park was an al-
most ideal location for the rally and sev-

eral bike clubs already use it as a race
venue. The internal roads are very
smooth and in good condition and have
nice sweeping curves. There are also
some nice lawned and landscaped areas
with trees.

The great electric cycle rally

The Zeta II uses a small motor drive

rolling on the front or back wheel to

provide electric boosting to pedal power

Phillip Calais reports on Australia’s first annual electric cycle rally

A selection of participants at the rally

To prepare for the event we contacted
bike shops and left leaflets and posters
with them, borrowed road signs from
the local council, contacted the ‘World
of Energy’ museum which is run by the
Western Australian electricity utility,
Western Power, and borrowed their E-
bike.

The big day finally came and Jonathon
turned up at my house just after I had
managed to crawl out of bed. I had been
up until 2 am preparing my two bikes.

Overall, about 150 people turned up
that day, together with an electric Ford
Mustang (very nice!), a Toyota Ute and
a Mitsubishi Colt as well as about 20
electric bikes and trikes and a number
of recumbents and other x-bikes
(experimentals).

Jonathon had his bike as well as the
Western Power bike, I brought along my
home-made bike which uses a Black
and Decker electric lawn mower mo-
tor and my wife’s bike which has a com-
mercially made hub motor that I
imported. Jonathon’s bike also uses the
same motor and controller.
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No, it’s not pedal powered, but it produces

no emissions on the road. This electric Ford

Mustang didn’t participate in the bicycle

rally, but was a popular display on the day.

Other bikes there included several
from Balmoral Cycles (who helped
sponsor the event) and included a
Mitsubishi E-bike which was a very neat
piece of work, as well as two motorised
scooters, one electric and one petrol.
Basically these two can be described as
folding motorised and steerable skate-
boards. The petrol powered one could
also be described as a deformed whip-
per-snipper!

Powered Cycles, another Western
Australian-based retailer of electric
bikes, also attended. They had the
Sinclair Zeta power assistance kit in-
stalled on some bikes and trikes. This

is basically a battery pack and motor that
sits above the front or back wheel of a
conventional bicycle and drives it di-
rectly with a belt drive.

As well as e-bikes and e-cars, there were
a few other interesting technologies on
display. Sunny Miller, an ATA member
and President of the Perth Solar Cooking
Interest Group had a solar cooker on dis-
play. I brought along my three foot diam-
eter WWII searchlight reflector, which is
useful for setting bits of wood on fire (in
bright sun, a piece of softwood held at the
focus almost explodes!).

After a lot of talk and people going
for rides, it was time for the official rally

to start. However by this time many
bikes had already done laps up and
down and batteries were beginning to
fade. Despite this almost everyone with
a bike participated. Even the little scoot-
ers went around the two kilometre cir-
cuit without any problems, keeping up
with all but the fastest bikes.

Overall the day was a great success,
having generated quite a lot of interest
in alternative and appropriate transport.
It allowed many people to see that
electric vehicles are viable modes of
transport and that electric bikes and cars
are real and practical transport alterna-
tives.

Next year’s event should attract even
more e-bikes and a lot more participants
and spectators—although it’s pretty hard
to just be a passive spectator when there
are electric bikes to be ridden!     ✲
To get involved in next year’s Electric
Bike Rally, contact Phillip Calais by
phone on (08) 9470 6798 or by email
pcalais@energy.wa.gov.au

Perhaps this observer (above) is trying to figure out how this petrol

driven scooter came to be at an electric bike rally...meanwhile an

electric scooter (right) glides by silently with no exhaust fumes.

These scooters can fold down quickly, making it possible to carry

them on public transport like buses and trams.
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Maintaining a farm-sized wind turbine

The old saying ‘if it aint broke, don’t
fix it’ could certainly be applied
to modern wind turbines, which

are becoming more reliable every year.
However, periodic maintenance can help
to extend the life of a turbine, and re-
duce repair costs considerably. If the tur-
bine is in the five to 20 kilowatt range,
the savings from yearly maintenance are
likely to be well worth the time spent,
considering the price of the turbine can
be upwards of $20,000.

Lowering the tower
There are two broad categories of wind
turbine tower to consider: fixed towers
and hinged towers. Both types are pic-
tured here, and in both cases the tur-
bines are 10 kilowatt Westwind turbines
that were undergoing repairs. The fixed
tower is located at the CERES Environ-
ment Park in Melbourne, while the
hinged tower is on French Island at the
Tortoise Head Guesthouse (see the
cover story in the previous issue of Re-
New). In terms of maintenance, a fixed

tower will be significantly more expen-
sive and inconvenient. It will require a
crane, cherry picker and experienced
riggers to get the turbine to the ground.
For example, to remove the 10 kilowatt
Westwind turbine from the fixed tower
pictured on the opposite page cost over
$1,000, and will cost another $1,000 to
reinstall once maintenance is carried
out.

A hinged tower for a larger turbine will
have a gin pole and can be lowered with
a length of cable and a four wheel drive
or winch. The gin pole protrudes from
the base of the tower at close to right
angles, and provides the leverage to
lower the tower safely.

Using a gin pole to lower a one tonne
turbine on top of a 30 metre tower is an
easy task, but can be dangerous if done
incorrectly. Before lowering the tower
the turbine’s manual brake should be ap-
plied, and if possible do the work on a
windless day. The cabling that connects
the gin pole to the 4WD must be rigged
correctly to maximise the lever-

A wind turbine may be an ideal choice for electricity
generation if you’re a farmer, tourism operator or part of a
remote community. But what’s involved once it’s installed?

Lowering the 10 kilowatt Westwind turbine
at the Tortoise Head Guesthouse on French
Island, Victoria.
Above: An oval ring is held in place on
each of the guys with a pair of shackles. A
rope is tied to the guy anchor and passed
through the ring to increase the leverage
on the guys as the tower is lowered—
tension is maintained on each guy by a
person holding each rope. Centre: a 4WD
ready to take the weight of the tower.
Right: Rigging the gin pole.

Maintenance tips
•Compile a list of checkpoints for peri-
odic maintenance with the installer or
company you purchase the turbine from,
and scour the manual that comes with the
turbine for maintenance advice.
•Schedule an annual inspection and stick
to it strictly. Allow a full day to carry out
the inspection and maintenance—it may
only take half a day if there is nothing
wrong with the turbine.
•Make a list of low cost parts that may
need replacing and ensure that you have
them in your tool box. Order any miss-
ing items well in advance of the date you
set to lower the tower. These may in-
clude nuts and bolts, leading edge tape,
cable shackles (special U-bolts for teth-
ering cables) and cable swivels.
•Be sure that you can lower or climb the
tower safely: ask your installer to show
you how to rig the pulleys if you have a
gin pole. Take photos of the rigging and
make notes for future reference.
•Invite your friends! You will need a
person on each guy cable, one to oper-
ate the winch or drive the 4WD, and one
to give intructions to the driver.
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age available. If it is not done right, the
result can be a turbine that hits the
ground at speed, and a 4WD left dangling
in the air! This actually happened to the
previous owners of the French Island wind
turbine pictured in this article, and while
the driver of the 4WD got a nasty fright,
the turbine and tower escaped serious
damage.

Maintenance tasks:
The focus of the maintenance will be on
the turbine itself, but there are a few

things to check at ground level first. All
turnbuckles on the guy wires should be
greased and rust free, and the guy wires
should be reasonably tight (check this
again once the tower is back up). Pivot
pins and split pins should also be greased.
Also check that cable ends are not frayed,
and that all shackles are firmly in place.
At least two shackles should be used to
loop the ends of cables.

Once the tower is down, inspection
of the turbine can begin. Check all the

exposed screws and bolts for rust, and
replace any that are on the way out.

Unscrew the nacel cover and remove
it. If there are any gaps in the cover, ex-
pect to find bird nests, and if it’s spring
expect to find baby birds! The nest
shouldn’t do any damage to the turbine,
however, apart from making it look
messy.

Each blade should be inspected thor-
oughly along its length for cracks. If the
blade is constructed in layers, there may

There is no space to lower a hinged tower
at the CERES environment park in Mel-
bourne, so this Westwind turbine was
installed on a fixed tower. When a magnet
in the turbine came loose recently, a cherry
picker was hired to inspect it (left) followed
by a taller cherry picker and crane (centre)
to bring it to the ground to be repaired
(right). By the time it is reinstalled the
whole process will have cost over $2,000,
not including repairs.

Above and left: lowering the tower on
French Island
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be fairly straight hairline cracks along the
lamination where the layers have flexed,
and as long as they are fine they shouldn’t
be a problem. Of more concern are jag-
ged cracks that run across the blades;
these are probably indicative of structural
problems.

The edge of the blade that cuts
through the wind is called the leading
edge, and should be protected with
special leading edge tape, as used for
helicopter blades. This tape protects
the blades against gradual wear and
tear from insects, ice and salt crystals
and grit that they continually strike as
they spin. It may come unstuck with
time, or may start to tear away. It
should be replaced if it is showing any
signs of wear. It will cost around $8
per metre for 50mm wide tape from
the manufacturer of your turbine. The
amount of tape required will ,  of
course, depend on the length of your
turbine’s blades.

If the turbine has a brake cable this
should be checked. There should be an
inspection plate near the top of the
tower to do this. To avoid tangles as the
turbine turns to face the wind, the bot-
tom of this cable is connected to the top
with a swivel. Keeping this swivel
greased and ensuring that it is not worn
is essential for fast emergency shut-
downs.

If any of the nuts used on the turbine
are ‘Nyloc’ nuts—those with a nylon
ring inside them to stop the nuts from
slipping once on—dispose of them and
use new ones. The nylon can become
damaged and lose its grip.

Other maintenance tasks will depend
on the turbine. If it has a gearbox, this
should be checked for oil leaks and filled
with oil, though most turbines available
in Australia up to 20kW in size do not
have gearboxes.

The braking system should also be
checked, for instance the bearings in the

yawing mechanism (where the turbine
tail bends to turn the turbine out of ex-
treme high winds) should be in good
working order. This may not be obvi-
ous on the ground, and may require
some observation on high wind days
prior to dropping the tower.

Why choose wind?
The maintenance tasks outlined here
may seem a little daunting if you have
no experience with wind turbines.
However, for the small amount of serv-
icing required, wind can offer an excel-
lent return for your investment. When
the only other option for providing
electricity for a farm or small commu-
nity is a diesel generator, a wind tur-
bine in the right site can pay its way in
no time. At the Point Hicks lighthouse
off the Victorian coast, for instance, die-
sel costs were $32,000 per year. After
the installation of a 10 kilowatt
Westwind turbine in 1998, diesel costs

Southwest Solar
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Things to look out for. Left: leading edge tape is designed to protect the blades from air-borne particles as they spin, therefore it is
designed to wear out and be replaced. This tape on the turbine at French Island has had to contend with high wind speeds and salt
particles. Centre: birds will nest anywhere, including the nacelle of a wind turbine. The nests are harmless, but will need to be
cleaned out to inspect inside the turbine. Right: a fine lateral crack is developing on this blade, it will need an expert opinion.

are down to $2,000 per year, and the pay-
back period on the turbine, including in-
stallation and the tower, is around three
years.

There is an argument that suggests re-
newables become uneconomic if located
in remote areas of Australia. The argu-
ment goes that unless the owners are
skilled in maintenance, the cost of fly-
ing in a specialist and spare parts will be
prohibitive. Turbine maintenance costs

may well be high in remote locations,
but a system based on diesel generators
will also require maintenance, on top of
much higher running costs than systems
based on renewable energy. Nonetheless,
maintenance costs of your whole system
should be estimated and budgeted for to
avoid unpleasant surprises.                 ✲

Text and photos: Michael Linke
Further reading:

ReNew published a wind turbine buy-
ers guide in issue 63.  This lists most of
the wind turbines currently available
in Australia, from 100 watt output
through to 660 kilowatt machines for
large scale wind farms.
An excellent reference book for wind
power is Wind Power for Home and Busi-
ness by Paul Gipe, Chelsea Green Pub-
lishing, 1993, ISBN 0-930031-64-4



38      ReNew                  Issue 69          October-December  1999                         email: ata@ata.org.au WWW: http://www.ata.org.au/

Buying a back-up generator
What size and type of generator should you buy
as a back-up for your renewable power system?

Most renewable energy systems
have a backup generator, or
gen set of one form or another.

While it is possible to build a system that
won’t require one, the extra cost of re-
newable generating equipment will be
higher than the cost of a gen set, so most
people settle for the cheaper option.

The most common generating set
found in remote area power supply
(RAPS) systems is a petrol-powered
portable 240 volt AC gen set rated
around 5 kilovolt-amp (kVA) capacity.
These are used in conjunction with a
battery charger to provide backup
charging to the battery bank, as well as
to run large AC loads such as welders.

Portable problems
AC generators can be broken down into
two main groups—portable sets, designed
to be light enough to be moved around
with relative ease, and stationary sets,
which are mounted in one fixed location.

So, what is the difference? Generally,
portable sets, being made quite light-
weight, have small, high-speed petrol
motors and two-pole alternators. These
components, while making for a light
gen set, also make for an inefficient one.
While these gen sets are the ones most
commonly available, the majority are
not capable of putting out their rated
power, especially into a load with a
power factor much below 1 (see the sec-
tion on power factor in this article).
This means that when powering a large
battery charger, as used in RAPS sys-
tems, these generators need to be much
bigger than you would expect.

One renewable energy installer we
talked to, who has designed his own

battery charger, has done a lot of test-
ing on several makes of gen set, and has
found similar problems with virtually
all of them when powering a large bat-
tery charger. At a charger load of around
1.5kVA, the 5kVA gen sets experienced
such voltage drop from their alterna-
tors that they were incapable of driv-
ing the charger to its full capacity. This
is obviously very poor performance, es-
pecially when you consider that the
power factor for the charger at this load
was around 0.8, which is not too bad.

His opinion is that the problems were
due to several factors, including the use
of two-pole alternators which are re-
ally quite small for their rated output.
When you are producing power at
50Hz, you need plenty of magnetic
material in the alternator, which you
just can’t get with a lightweight unit.

Stationary sets, on the other hand,
have much more robust motors, are
often diesel rather than petrol, and have
heavier alternators that are much more
capable of putting out their rated power.

They also have more complex mo-
tors which have such niceties as oil fil-
ters for the engine oil. Portable gen sets
just don’t have these and require that
their oil be changed as often  as every 20
hours. However, in practice it is rarely
changed that often, resulting in prema-
turely worn out engines.

Petrol or diesel?
Both engine types have their advantages
and disadvantages. Diesels are the more
fuel-efficient of the two, and are gener-
ally more robust than petrol engines, so
will last longer and require fewer over-
hauls.

Petrol engines tend to wear out quicker,
but have the advantage that they can be
converted to run on fuels that are much
cleaner to handle or burn than petrol or
diesel, such as LP gas, natural gas or even
biogas. Diesel engines can also be run on
cleaner fuels, such as biodiesel made from
waste cooking oil. However, you should
also be aware that running your engine
on fuels other than what the manufac-
turer specifies could void the warranty.

AC petrol gensets (and high-speed
diesel sets) will generally use the less

A 450 watt

portable unit.

Don’t expect too

much from

generators this size!
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efficient two-pole alternators, while
low-speed diesels, with their slower ro-
tational speeds, use four-pole units.
Lower rpm also means less wear and
tear, so a low-speed diesel gen set will
generally live longer than a petrol one.

If you decide on a diesel, you should
try to get a direct-injection engine, as
these are generally more efficient than
indirect units. Also, a large external fuel
tank is better than a smaller on-board
tank, as it means less trips to the shed to
fill the tank, and so less handling of po-
tentially toxic fuels.

Gensets and chargers
As mentioned earlier, many gensets will
not run battery chargers that are any-
where near their rated power output,
so you will need to be very conserva-
tive when looking for a generator.

Your battery charger needs to be of
the correct size for your battery bank.
The general rule is that the charger
should be able to put out a C/10 charge
into the batteries. You can find more
information on battery ratings in the
battery buyer’s guide in ReNew issue 59.
The ‘C’ ratings of your battery bank
should be included in the battery lit-
erature or written on the battery.

So, if you have a 500AH battery bank,
you will need a charger capable of
putting out 50 amps continuously (not
peak, some chargers are rated this way,

and will only manage much less cur-
rent continuously without overheat-
ing).

A 24 volt, 50 amp battery charger
might require almost 2kVA from the gen
set. While you might think that a 3kVA
gen set would be more than adequate,
trying to pull this much power from a
cheaper gen set will result in such a high
output voltage drop that the charger will
never be able to put 50 amps into the
battery bank. A 5kVA gen set would be
the minimum machine required in this
situation.

Note that the above example assumes
the gen set is of the common portable
type. Better quality stationary gensets
will produce more power, and a 4kVA
unit should be suitable.

It should also be noted that charger siz-
ing is done on the C/10 charge rate (the
charge rate that would charge the battery
in 10 hours), while many battery banks
are specified by their C/100 rate (the rate
that would discharge the battery in 100
hours). As battery capacity diminishes
with higher discharge rates, the 500AH
(C/10 rate) battery bank mentioned
above may actually carry a 650 to 700AH
rating at the C/100 rate.

Power factor?
Earlier we mentioned power factor in
relation to AC loads. The term AC
stands for alternating current, and this
is the type of power that
comes from the mains and
an AC generator. Instead of
the voltage remaining con-
stant, like that from a bat-
tery, the voltage swings first
positive, then negative,
then back to positive again.
This full cycle happens 50
times per second, and is ex-
pressed as 50Hz or Hertz.

For a purely resistive
load, such as a heating ele-
ment, the power factor is

always 1, or unity. This means that the
current through the load is always syn-
chronised with the voltage—when volt-
age hits zero, so does the current.

However, when the current flow lags
behind the voltage, as it does when the
load is inductive, such as the transformer
inside a battery charger, the power fac-
tor is reduced.

This is quite a difficult concept to
grasp, but it means that the generator
needs to be rated not in kilowatts, as is
a DC generator, but in kilovolt-amps,
which is only equal to kilowatts when
the power factor is equal to one.

For loads with power factors less than
one, the real output of the gen set in
kilowatts will always be less than the
kilovolt-amp rating of the gen set.

Noise
There are two types of noise associated
with generators—electrical noise and
physical noise.

Physical noise is obvious. If you can
hear the thing clattering away in the
background when you are trying to
watch the TV, then the generator is way
too noisy.

There are several ways to reduce this
form of pollution, including housing
the generator in a well insulated, well
ventilated shed, and mounting the gen-
erator on rubber mounts instead of hav-
ing it sitting on the concrete floor.

The diesel Twin Spinner gen set from Adtech has

both AC alternator and direct charging DC generator,

so you can have the best of both systems.

A direct charging petrol gen set from

Tasman Energy. It is also available with

a diesel engine.
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When shopping for a generator, check
out the noise rating, usually found on
the gen set somewhere, or in the bro-
chure, and then ask to listen to one run-
ning. This is the best way to compare
machines.

Electrical noise refers to inconsisten-
cies in the output AC waveform (in-
cluding harmonics) of the gen set. This
can be caused by poor alternator design
or by loads attached to the generator it-
self. One common battery charger used
in RAPS systems, the Woods, is known
to produce quite a high level of har-
monics and noise.

Voltage and frequency
regulation
Most portable generators are not volt-
age regulated, the output voltage being
dependent on such things as engine
speed and what loads are attached to the
generator.

Frequency is a direct function of
speed, and while most appliances will
operate with slight fluctuations in fre-
quency, some equipment is more sus-
ceptible than others.

At least one manufacturer (Honda) has
addressed these problems. Some of their
new generators have fully regulated
sinewave inverters built into them. They
are capable of regulating the output volt-
age and frequency quite accurately, and
Honda claim they produce an output
waveform that is a very clean sinewave.

As mentioned earlier, stationary gen
sets generally have four-pole alternators,
which usually hold their voltage better
under load, so if this is a concern to you,
then it may be worth spending the ex-
tra money on this type of generator.

Starting systems
There are four common starting sys-
tems available. Most people will be fa-
miliar with pull-start engines, and many
generators use this system. Before buy-
ing one of these you should ensure that

everyone in your household who will
ever need to start it can manage to pull
out the rip-cord.

Another, slightly less strenuous
method is the recoil method, whereby a
strong spring is wound up using a crank
handle or pull cord, and the rapidly un-
winding spring turns the motor over.

The third method is electric starting,
using an electric motor to start the en-
gine, just like a car. This method is a
prerequisite if the generator is to be
started remotely, either by the user or a
generator controller. This method is
used on larger machines, and on many
diesels, as their higher compression ra-
tios make pull starting very hard.

Automatic starting
The fourth method of starting is a fea-
ture of larger gensets that are designed
as auxiliary backup generators specifi-
cally. It a variation on the electric start
that allows them to automatically start
should the battery voltage fall below a
preset level. Most people think this op-
tion unnecessary, but a correctly set up
autostart/stop generator can greatly re-
duce running time, and hence pollu-
tion. It is not unknown for generator
owners to start a gen set to charge their
batteries, and just let the thing run un-

til it is out of fuel, rather than monitor-
ing battery charging and shutting the
machine off at the correct time.

Some inverters and battery chargers
now have generator starting circuits
built into them, allowing them to con-
trol electric start gensets directly. Alter-
natively, some generators can be
upgraded to an autostart generator by
fitting a separate generator controller at
a later date, though this can be difficult
and potentially dangerous on many pet-
rol engines, due to the starting se-
quence required for these engines,
including accurate setting of the choke.

Direct charging
Direct charging of (RAPS) batteries is of-
ten more efficient than using an AC gen
set with a battery charger, but is rarely
found in RAPS systems in Australia.
Direct charging uses a petrol or diesel
motor to drive a high-output DC gen-
erator, sometimes a car or truck alterna-
tor, to charge the battery bank directly
without the need for a separate battery
charger.

If you have an inverter and battery sys-
tem capable of running all of your ap-
pliances, and still require a backup gen
set, you might be best investing in a di-
rect charging gen set, as they usually have

A 12.5kVA low-speed

diesel gen set from Denyo.
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a regulated output voltage (but not al-
ways) and they do away with the need to
purchase a separate battery charger.

There are very few DC gensets avail-
able in Australia, although they are easily
made from a petrol or diesel motor and
heavy-duty vehicle alternator. However,
many car and truck alternators have in-
built regulators that cannot be adjusted,
and will only put out up to 14.4 volts on a
12 volt system, which is often not ad-
equate to fully charge a battery bank.

A unit with an external regulator, or
even better, a purpose-built generator,
is the better option. Of course, if the
generator has an auto stop function that
cuts in when the battery is charged, then
the alternator doesn’t need a regulator
at all. The Adtech range of gensets are
configured in this way, providing a con-
stant current source to the batteries.
However, auto-shut down is an option
on these units, so unless you use an ex-
ternal controller, such as from your so-
lar regulator or inverter, then you
should opt for the automatic model.

Another issue to consider with direct
charging gensets is location. While an
AC unit can be situated a fair distance
from the battery charger without suf-
fering voltage drop, a DC unit needs to
be very close, typically only a few me-
tres away, or the voltage drop through

the cables will be significant. This re-
quires careful planning so that the gen-
erator is close enough to the battery
bank, without being in the same shed
or compartment. This is necessary due
to the flammable nature of the fuels
used, and the possibility of them being
ignited by sparks from switching or
other power control equipment.
Putting a gen set next to your battery
bank can be a dangerous practice.

Some renewable energy installers will
make up DC gensets as required, to suit
individual systems, but you need to
make sure they use a suitable alternator.

A possible problem with DC gensets is
that they only backup the renewable
power system, and can provide no AC
power should a power system compo-
nent, such as the inverter, fail. Also, if you
need to run an appliance that is too big
for your inverter, then you are out of luck.
However, many new inverters can now
sustain higher output for short periods
than a 5kVA generator, with better volt-
age regulation and no power factor limi-
tations, so large loads are generally not a
problem with a properly sized system.

Maintenance
As mentioned earlier, the low-cost pet-
rol gensets have quite simple motors,
without oil filters, and so need regular
maintenance. Oil changes can be as of-
ten as every 20 hours of running time,
which can be almost every week in
times of low input from the renewable
energy components.

However, it is very rare that anyone
ever changes the oil in their gensets this
often, and most people are unlikely to
even keep track of how long the gen-
erator has run since its last oil change.

However, changing the oil in this type
of engine is very important, as the oil
quickly becomes dirty with carbon and
metal particles which, if not removed
by changing the oil, will result in greatly
accelerated engine wear.

Alternative fuels
Both petrol and diesel contain
components that are highly toxic
and carcinogenic. This reason
alone is enough to put some
people off buying a generator.
However, there is no reason why
a generator can’t use a more
environmentally friendly fuel,
such as LP gas, natural gas or
biogas in a petrol motor, or
biodiesel in a diesel engine.
There are not many companies
able to do gas conversions on
small motors, but one company
that does is WG&B
Manufacturing, Factory 9, 10
Elonery Rd, Noble Park VIC
3174, ph:(03)9790 0458. The cost
of a conversion is around $260
plus $35 to $60 for the LPG hose.
A standard LPG bottle is used as
the tank. Some motors over 18
horsepower may require different
valves, increasing the cost of the
conversion.
Gas Drive Systems has some
interesting gas-powered engines,
including some very heavy-duty,
slow-revving units. They have
motors starting from 10
horsepower (7.5kW), and
complete gensets from 6kVA.
They can be powered from many
gases, including LPG, natural gas,
and biogas.
John Deere also manufacture LP
gas-powered Kohler engined
gensets, starting at 7.5kVA.

Another direct charging gen set, this

unit, made by Vital Earth Company, has

an output of 550 watts at 12 volts, and

shuts down when the battery is charged.

Another important service require-
ment is the air filter. An engine breath-
ing dirty air will suffer greatly increased
cylinder and piston ring wear. Dirty air
cleaners also lead to richer running,
more pollution, greater fuel usage and
poor speed regulation.
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Running costs
These will vary greatly from gen set to
gen set, but diesels are the cheaper to
run, due to their higher efficiency, un-
less you have an LP gas or natural gas
unit.

Fuel consumption figures can be seen
in the tables accompanying this article,
and running costs can be calculated from
these. To calculate the litres per hour
used, just divide the fuel tank capacity
by the running time.

The high-speed engines generally
wear out quite rapidly, often requiring
overhauls every 1000 hours or so. In
contrast, a low-speed diesel will only
require overhauling every 10,000 to
20,000 hours. So, while the diesel may
be expensive initially, the savings on
maintenance will make it a cheaper
proposition in the long run, unless you
use your gen set quite rarely.

A typical high-speed 5.5kVA

unit found in many RAPS

sytems. While they have a

5.5kVA rating, most of them are

hard pushed to deliver half

that into the average battery

charger setup.

Where to buy them
AC Power: Scan Hi, 45 Church St,
Abbotsford VIC 3067, ph:(03)9428 1429,
fax:(03)9429 4526.

Adtech, R950, Durham Lead VIC 3352,
ph:(03)5341 8232, fax:(03)5341 8232,
email: adtech@compuserve.com

Advanced Power, 33 Shepherd St,
Liverpool NSW 2170, ph:(02)9600 6555,
fax:(02)9821 1936, email:
apower@ans.com.au

Arrow: Gas Drive Systems, PO Box 250A,
Ermington NSW 2115, ph:(02)9748 7100,
fax:(02)9748 7114.

Deere: John Deere P/L, 2/21 Blackmore
Rd, Narellan NSW 2567, ph:(02)4647
4857, fax:(02)4646 1236.

Denyo: Co Quip, 376 Sydney Rd, Coburg
VIC 3058, ph:(03)9353 4474, fax:(03)9350
4842.

Dunlite: Diesel and Machinery P/L, PO
Box 585, South Melbourne VIC 3205,
ph:(03)9699 1655, fax:(03)9696 4183.

Gentech: Godings, Cnr Yea Rd and Forest
St, Whittlesea VIC 3757, ph:(03)9716
2468; Welling and Crossley, 50-58 New
St, Spotswood VIC, ph:(03)9398 0855.

Honda, Private Bag 19, Somerton DC VIC
3062, ph:(03)9270 1111, fax:(03)9270 1122.

Kawasaki, PO Box 25, Tullamarine VIC
3043, ph:(03)9338 5855, fax:(03)9338
0772.

Kubota, 9-23 King William St,
Broadmeadows VIC 3047, ph:1800 334
653, fax:(03)9309 1343.

Lister: Diesel and Machinery P/L, PO Box
585, South Melbourne VIC 3205,
ph:(03)9699 1655, fax:(03)9696 4183.

Macfarlane Generators: a large range of
rebuilt second-hand generators: 99-121
Carinish Road, Clayton VIC 3168, ph:
(03)9544 4222, fax:(03)9543 7138,
www.ozemail.com.au/~macgen

Onan: Cummins Engine Company, 1800
Hume Hwy, Campbellfield VIC, ph:(03)9357
9200, ph:(02)9616 5300 (NSW)

Power King: Engineered Products Group,
27 Vella Drive, Sunshine VIC 3020,
ph:(03)9312 7999, fax:(03)9312 7987,
Perth: (08)9353 5077.

Robin: Crommelins Machinery Sales, 139
Welshpool Road, Welshpool WA 6106,
ph:(08)9350 5588, fax:(08)9451 6381,
email: email@crommelins.com.au,
www.business.com.au/crommelins

Tasman Energy, PO Box 266, Deloraine
TAS 7304, freecall: 1800 226 626,
fax:(03)6362 3054.

Vital Earth Company, freecall 1800 243
626, email: vital.earth@hunterlink.net.au

Yamaha, Locked Bag 48, Wetherill Park
2164, ph:(02)9757 0011, fax:(02)9757 1384.

Tables begin page 43

Conclusion
There are many different engine types
and sizes, options and features to choose
from when buying a generator.

AC charging is the least efficient, but
the most versatile method, while DC
charging will make much better use of
your expensive fuel.

Correct sizing of the generator is im-
portant, otherwise you will end up with
a backup system that just doesn’t per-
form.

The cheaper portable sets, while they
may be adequate, are really not designed
as permanent backup power supplies.
You are better off spending the extra
money and buying one of the heavier
duty stationary gensets. Reliability will
be higher, and maintenance costs and
inconvenience will be lower. ✲✲✲✲✲

One of the ‘C’ series

gensets from Gas Drive

Systems. The smallest

unit, the C-46, has a

6kVA rating and weighs

in at a whopping 2.8

tonnes!
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Continued from page 42
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TTTTTASMAN ENERGASMAN ENERGASMAN ENERGASMAN ENERGASMAN ENERGYYYYY
AUSTRALIA WIDE SUPPLIERS OF THE FOLLOWING QUALITY PRODUCTS

SOLAR PANELS Kyocera and Unisolar 5 to 120 watt
SOLAR REGULATORS Plasmatronics, Photostar and Trace
SOLAR PUMPS Solarjack pumps and controllers
BATTERIES Suncycle flooded and gel cells
INVERTERS Solar Energy Australia sine wave inverters
INVERTER CHARGERS Trace sine wave and modified sine wave inverter/chargers
WIND GENERATORS Air 403 series in Land, Marine and Industrial designs
CREEK PUMPS Glockemann Peck creek powered pumps
CHARGING SYSTEMS Tasman Energy make direct charging systems and sell components and

kits for owner construction. ‘How to’ book for $10.00 (refundable on
purchase of kit)

Free 1800 support line for all products sold, free freight on all orders over $500.00 Discount
prices for all orders of two or more products. Catalogue of products available.

TASMAN ENERGY ENQUIRIES (03) 6362 3050
PO BOX 266 ORDERS 1800 226626
DELORAINE TAS 7304 FAX (03) 6362 3044
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Backyard greywater recycling
[build your own]

I feel a bit guilty that I didn’t get onto
building a greywater system sooner.
In the past four years that I’ve been

thinking about it, our household has
showered, clothes- and dish-washed away
hundreds of thousands of litres of water.
In the same time we have also drip fed
and hosed thousands of litres of water di-
rectly from Melbourne’s water supply
onto the garden. The catalyst was visit-
ing Asphyxia, the woman who appears on
the cover of this issue of ReNew—she’s a
couple of years younger than I am, yet has
achieved so much, including building a
greywater recycling system in her back
yard. So the time to act had finally come,
and I set off into the garden armed with a
shovel and snippets of information from
reading about the subject over the years.

The aim of a greywater recycling sys-
tem is to filter the goop from the kitchen,
laundry and bathroom waste water and
reuse the water wherever it is needed. The
goop includes chemicals dissolved in the
water from soap, detergent and shampoo,
food scraps and oil. There are different
ways of approaching the filtration, but
three main elements are involved: me-
chanical separation, plants and bacteria.

Mechanical separation
This can catch solids, such as food scraps,
by filtration or settling, and oil and ‘scum’
by exploiting the fact that it floats on water.
In my system, there was a problem to over-
come in that the garden is not much higher
than the point where the water drains into
the sewerage mains. I decided to overcome
this by re-plumbing the pipes to flow into
a ‘settling tank’, and pumping water out of
there into the rest of the filtration system.

The settling tank is a 150 litre plastic
barrel buried in the ground, and has a wa-
ter pump in the bottom. A float switch
detects greywater flowing into the tank

and switches the pump on when it
reaches a certain level, switching off again
once all the water is pumped out. The
float switch and pump are positioned so
that there will always be some water left
in the barrel, with scum and oil floating
on top and sludge sitting on  the bottom.

Plants and bacteria
Bacteria are what ‘biodegrade’ many of the
soluble and insoluble chemicals in
greywater. Like the bacteria in the human
digestive system, they need a comfortable
place to live. Decomposition of chemical
compounds will be fastest where aerobic
bacteria are at work—those that live in an
oxygen environment rather than airless
(anaerobic) environment. So in a greywater
system, this means the water must pass
through the bacteria’s home and deposit
chemicals along the way, but not stick
around too long and drown them. The ef-
fective surface area of the filter must also be
quite large. To meet these requirements, I
filled a disused, open-ended compost bin
with sand, and placed this in a lined pond.
The water from the primary collection tank
is pumped to the top of the compost bin
and filters through the sand, where the bac-
teria can do their work on the chemicals.

The base of the pond is filled with more
sand. The water level in the pond is kept
below the sand level, but water rises up the
sand by capillary action. This means the sand
is moist but not saturated and the aerobic
bacteria can do their work here too. The sand
is planted with aquatic plants, which serve a
number of purposes. They take up the nu-
trients that the bacteria have processed as part
of their growth cycle, they transpire (evapo-
rate) water, and their root systems provide
habitat for anaerobic bacteria.

Water from the pond flows into 20 me-
tres of perforated agricultural pipe buried
around 500mm underground and sur-

rounded with gravel screenings to promote
water flow into surrounding soil. Further
microbial work is done here, and plants
on top of the trenches use up further nu-
trients and transpire more of the water.

Problems with the system
One problem is with the settling tank. It
fills with scum and sludge quite rapidly, and
I estimate that it will need to be emptied
three or four times a year and sent to the
compost heap. This is an unpleasant job, as
it can get quite smelly inside the tank.

One possible solution that I’m consid-
ering is using matting products that are
also used to clean oil spills to filter the
oil. This works on the same idea as a sand
filter, trapping the oil and allowing bac-
teria to eat away at it.

The kitchen sink is the source of the
greatest volume of cooking oil, and solids
in the form of food scraps that inevitably
escape the plug-hole strainer. The other so-
lution is to install a scum collector under
the kitchen sink, which will stop the bulk
of the floating scum from entering the pri-
mary collector tank in the first place. This
won’t reduce the need for cleaning, but a
sump tap in such a collector would be easy
to empty into the compost bucket—much
simpler than emptying the main tank.

Safety
Many people assume that greywater is ‘safe’
in terms of pathogens, provided that it is
separate from the toilet system. This is not
the case, however, as faecal matter can en-
ter from the shower, bath and nappy wash-
ing. If meat is prepared in the house, blood
can also enter the system with nasties like
salmonella. So any time you come in con-
tact with greywater, such as when you’re
cleaning tanks, wash your hands thor-
oughly afterwards with hot soapy water.

Carbon and nitrogen
Most keen composters will have read about
carbon:nitrogen ratios. Getting this ratio
right is important for the health of the bac-

Tired of dumping your waste water into the sewer
when it could be watering your garden? Michael Linke
explains how he built a greywater recycling system
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[build your own]

Open-ended
compost bin
filled with sand

Decorative
fibreglass minaret
(definitely not
compulsory!)

Pond
overflow

Pond lined
with two layers of damp-
course plastic recycled from
a building site

How the system fits together

Water from bathroom
and kitchen is diverted
from sewage connec-
tion to 150 litre plastic
drum

Float
switch

12 volt
cable to pump

Pond filled with sand,
planted with aquatic
plants

The system diverts greywater that would otherwise
flow to the sewer into a plastic drum, where scum
floats on top and solids fall to the bottom. From
there it is pumped into an open-ended compost
bin full of sand that sits in a plastic-lined pond.
The water flows through the sand, which acts as a
filter, and down into the pond. Aquatic plant spe-
cies in the pond act as a further filter, taking up
some of the nutrients from the greywater. Water
then flows out of the pond and into perforated tran-
spiration pipes under ground.

The transpiration trenches:
perforated ‘agricultural’, ‘ag’
or ‘slot’ pipe is buried around
500mm below the ground and

surrounded by gravel
screenings, which allow the
water to flow out freely. The

pipe used here was 80mm in
diameter, and 40 metres was

laid. This should allow for
rainwater from the house roof

to be diverted to the greywater
system, which will give the

garden extra water and flush
out the sand filter .

80mm diameter
perforated ‘ag’ pipe,
buried two to three feet
below surface, sur-
rounded with gravel
screenings to prevent
clogging with soil. The pond overflow: water flows through the

pipe into the bucket, then into the buried ag
pipe. The ag pipe is wrapped with plastic
weave livestock feed bags at the inlet to
prevent large volumes of water dripping out.
The bucket is usually filtered with a flywire
mesh to prevent small particles from entering
the trenches.

The primary collection
tank. A T-piece was
connected in-line with the
original greywater pipe to
the sewer. Greywater is
diverted into the tank, but
in the case of a pump
failure the water will back
up into the T-piece and
flow to the sewer. The two
other pipes are 15mm poly
pipe, one is for pumping
water to the pond while
the other houses the 12
volt cables to the pump.

A 12 volt bilge
pump mounted
on old redgum
post shifts
water to
pond

A spreader pipe on top of the sand
filter ensures even water distribution
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teria that will be doing the decomposition
work in your system. They like around 25
parts of carbon to one part of nitrogen. In
a greywater system that uses only bath-
room, kitchen and laundry water, there
will usually be a nitrogen deficiency, so the

high carbon content constituents like fats,
oils, grease, soap, detergent and cellulose
fibres will not be fully decomposed and
may eventually clog the filtration systems.

Getting more nitrogen into the system
is not difficult. Ammonia based cleaning
products will help, as will adding nitro-
gen-rich fertilisers. But the most obvious
(and cost-effective) additive is urine, which
is what I am using for nitrogen in my sys-
tem. While the current method for add-
ing the urine might be a little unappealing
for some people (via a bucket), I hope to
have a urine-only toilet operating soon.

Salt and disinfectant
Salt (sodium chloride) and other sources
of sodium are found in many cleaning
products, and will stress and kill many
plants. Cleaners that use potassium in place
of sodium are preferable. Disinfectants are
also best avoided, as they kill the microbes
that greywater systems are reliant on.

Plants used
The right plants for different parts of a
greywater system will depend on your loca-
tion and the inputs to your system, though
generally aquatic plants that like alkaline con-
ditions are best. So far I have seven plant spe-
cies in my pond: Carex ripiara (blue sedge), Restio
tetraphyllus (tassel rush), Equisetum hyemale,
Juncus spp, Marsilea drummondii (Nardoo), an
unidentified sedge from my mum’s dam in
Gippsland, and a grass from the same dam
that I haven’t identified. The grass isn’t do-
ing well, though the unknown sedge is thriv-
ing, as are most of the other species, which I
bought from the CERES nursery (the Yel-
low Pages will list aquatic plant suppliers in
your area). The Nardoo dies back in winter,
and it would be a good idea to make sure
that most of your plants are year-rounders as
many natives are dormant in cold weather.

In the ground above the transpiration
trench I have planted broad beans, broccoli,

Materials and costs
12 volt bilge pump $20
150 litre plastic drum $10
Recycled dampcourse plastic —
Aquatic plants $80
Disused compost bin —
Sand and gravel $60
Rule marine float switch* $60
Ag pipe, 2 x 20 metre @ $26 $52

Total $282

Projected annual water usage
saving: $60

*I originally bought a ‘Seaworld’ float switch
for $35, but it was pathetic and didn’t work at

all. Glad I wasn’t relying on it to tell me my
boat was sinking!

[build your own]

ECO REAL ESTATE
Energy Efficient Design - Healthy Houses
Permaculture-Bio-dynamic/Organic Farms

www.eco.com.au
ECO Properties for Sale - Eco Find

ECO Home Stay Network - Sustainable living Newsletter
Local Consultants Network (LocalsCAN)

eco.com.au directory ECO Products and Services
NSW

Murwillumbah/Mooball $219,000

33Ac, 4B/R, Sunrm, Lounge, Fenced,
Creek

Maitland/Paterson 16ha $585,000

Aus First Pass, Solar Earth Cvrd Hse

4B/R,Studio,Dam,Fenced Fruit & Veg.

Singleton/Wollemi $125,000

450Ac with Bush Lodge, Dam, Tank,
Marquecsvg

Sydney/Wahroonga $698,000

5 Levels Arch.Healthy/Feng Shui Hse

Ulladulla RAPS $510,000

2 Hses,100Ac,BFA,600m Clyde River

VIC Trafalgar 51ha $160,000

Land for Wildlife (Trust for Nature 20ha)

QLD

Cape York/Iron Range RAPS+$120,000

Co. title 20 Ac, 2 Storey hse, Cott. Eco
tourism

Millaa Millaa Pass. Solar $165,000

Earth Cvrd Hse, Prvt 1ha,Scenic,Fruit/Veg

Innes Park/Bundaberg $165,000

Passive Solar Design,Permic
Abundance,Beach

Crystal Waters/Maleny $600,000

World’s First Permaculture Eco Village

Mind/Body/Spirit Retreat 2B/R Hse, Cott.

Jimboomba Hydro Power $250,000

3B/R, 40m2 Living,240V+Alt Wiring

Dalby RAPS $178,000

40ha,Open Plan Hse,Fenced Olives

Ph/Fax (02) 9528 8614, Mobile: 0417 440 911
PO Box 33, Oyster Bay 2225, email: pk@eco.com.au



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 69          October-December  1999               ReNew      49

leeks, artichokes and a range of other veg-
etables which are all thriving.

How big?
Sizing my system was a fair amount of
guesswork, and after only three months I
consider it a work in progress (there will
be updates in future issues of ReNew). My
small suburban backyard could accommo-
date more pond area, and this may be
added if the system shows signs of distress
in the future. There is currently 20 metres
of transpiration trench, though I have an-
other 20 metres of pipe to add. I may alter-
nate between the two sections by blocking
one off at the intake, thus giving each one
time to fully process the greywater.

Can anyone treat their own
greywater?
Some kind of greywater treatment or re-
use is possible just about anywhere, but

the system used will depend on local con-
ditions. The ability of the soil to absorb
water, for instance, will determine whether
it is desirable to use trenches directly in
the ground. If the soil is saturated at the
wettest time of year, a trench system could
well become anaerobic (without oxygen),
which entails a slower rate of decomposi-
tion. This could lead to a clogged, smelly
and unsuccessful system that actually pol-
lutes local ground-water.

Similarly, a high water table could make
a trench-in-ground greywater system in-
appropriate. After years of digging holes
around the house, I have observed that the
water table is a couple of feet below the
clay during the wettest months, and the
clay is covered by two to three feet of soil.
The soil is never sodden, so I considered a
trench system safe. There are many alter-
natives to using trenches, however, includ-
ing fully lined systems large enough to
transpire all the water through plants.   ✲

Further reading
The Composting Toilet System Book, David
Del Porto and Carol Steinfeld, The Cen-
tre for Ecological Pollution Prevention,
1999. ISBN 0-9666783-0-3. Covers
mainly composting toilets, with a good
section on greywater. It is available from
the Alternative Technology Association
(see page 57 for ordering details).

Create An Oasis with Greywater, Art
Ludwig. Available from Going Solar
and other outlets. A supporting book
is also available: Building Professionals
Greywater Guide.

The Sustainable House, Michael
Mobbs. The information on water re-
cycling is fairly specific to Michael’s
successful Dowmus installation, but
very thorough. Available from  the Al-
ternative Technology Association (see
page 56 for ordering details).

[build your own]

The GlockThe GlockThe GlockThe GlockThe Glockemann Wemann Wemann Wemann Wemann Water Pater Pater Pater Pater Pumpumpumpumpump
• Reliable water po wered  water pumping
• Easy to operate – no fuel costs
• Pumps to a head of 200 metres
• Versatile – install in any creek or river
• Runs quietly – environmentally safe
• Minimal maintenance
• Low supply drop, as little as half a metre

Please contact: GLOCKEMANN PECK ENGINEERING
Tele / Fax (02) 9708 0900 Mobile: 0411 863 693

P.O. Box 357 West Ryde NSW 2114



50      ReNew                  Issue 69          October-December  1999                         email: ata@ata.org.au WWW: http://www.ata.org.au/

The Democrats’ efforts to reneg-
otiate the GST package have failed
to redress the fundamental

anti-sustainability bias of the GST. But
the revised package does bring good news
to some sections of the renewable en-
ergy industry. Specific packages for re-
mote area power, rooftop PV systems and
Green Power total around $75 million
per year for four years—the biggest com-
mitment to renewables, outside large
scale hydro, we have seen. (There is also
an extra $100 million per annum for
greenhouse measures, but it is not clear
what these involve.) When this is added
to the 2 per cent renewables target and
Green Power schemes, it really does look
as though we are making genuine
progress on renewables.

But a public commitment to apply
incentive packages to renewable systems
installed from July 1999 is needed ur-
gently. Otherwise cash flows of renew-
able energy businesses could be slashed
by customers delaying purchases to
benefit from the package.

The impact of the GST on energy ef-
ficiency is a very serious issue. As I
pointed out in my previous column, the
so-called competitive energy markets
have introduced seemingly overwhelm-
ing barriers to energy efficiency im-
provement. The GST package has
raised the barriers even further. The
Democrats seem to have failed to grasp
the pervasive negative impact of the
GST on energy efficiency, as their com-
pensating programs focus on
renewables, not energy efficiency. So,
what are the adverse impacts?

First, the GST will disproportionately
increase the up-front cost of energy effi-
ciency measures. Pre GST, products with
small sales volume and a large value-

added component have a high propor-
tion of their cost in marketing, installa-
tion and business overheads, which are
not subject to existing wholesale sales tax
(WST). Most energy efficient products
fall into this category. When a 10 per cent
GST replaces WST on these products,
the cost increase is up to 9 per cent. In
contrast, competing energy-inefficient
products are often produced on a much
larger scale, and have a much smaller in-
stallation, marketing and overhead com-

ponent per unit, so a much higher pro-
portion of their existing cost is subject
to WST. Therefore removal of WST and
application of GST has less net impact
on their price. Further, when a sustain-
able energy option is higher priced, even
if it experienced the same percentage im-
pact from a GST, the actual dollar in-
crease would be bigger, so the price gap
would widen: for example, a $1200 high
efficiency hot water service would pay
$120 GST while a $700 standard HWS
would pay $70 GST—$50 less. In prac-
tice, when both the effects above are in-
cluded, the high efficiency hot water
service could increase its price by around

$100 with GST, while the standard prod-
uct could increase by around $35.

Also, tax cuts are much more likely
to be spent on ‘instant gratification’
products and services than on long term
investments in energy efficiency: a
home buyer with extra money is more
likely to spend it on a walk-in wardrobe
or granite benchtop than invisible fea-
tures like insulation. (For a more de-
tailed discussion of the impacts of the
GST, see my submission to the Senate
GST Inquiry on behalf of the Sustain-
able Energy Industry Association, at
www.seia.com.au).

These effects mean the revised GST
package will increase Australia’s green-
house gas emissions overall. The impact
of the additional renewable energy pro-
grams on emissions will be quite small
in the medium term—one estimate
puts the saving at 5.5 million tonnes per
annum by 2010 (1 per cent of total emis-
sions), because they are building from
a very small base. Senator Hill has ad-
mitted (Four Corners, 28 June) that the
GST package will increase transport
greenhouse gas emissions by an extra 2.2
per cent by 2010. And the impact of pro-
posed coal-fired power stations (see
below) will swamp the effect of ex-
panded renewables.

At a time when the Government is
becoming increasingly nervous about
the difficulty of meeting our Kyoto tar-
get, it is bizarre that it should make the
task even more difficult. But that’s poli-
tics, I guess.

The ‘market solution’—
creating a Kyoto crisis
The latest consultancy study for the
Government on the greenhouse impact
of creation of electricity markets shows

The GST and sustainable energy
[The Pears Report]

How badly have Meg Lees and the Democrats let down
Australia’s sustainable energy industry?

Queensland plans to build
four or five new coal-fired
power stations, which will
generate an additional 20
million tonnes of CO2 each
year. And the Victorian
Government has called for
expressions of interest from
companies interested in
building another brown
coal-fired power station in
the Latrobe Valley.
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that, in 1998, the effect of markets was
to increase Australia’s greenhouse gas
emissions by around eight million
tonnes of CO2 per year above previous
expectations. Not a very impressive per-
formance-based outcome from the cen-
trepiece of our 1992 National
Greenhouse Response Strategy. Of
course, the consultants (the Allen
Group and McLennan Magasanik) are
true believers in the market: they pre-
dict that eventually it will reduce emis-
sions—but not soon enough to help us
meet our Kyoto target. It’s not clear
what logic has led them to conclude that
a market focused on short term issues,
and which places zero value on envi-
ronmental impacts, will deliver envi-
ronmental benefits.

In response to officially predicted
electricity growth trends, we have seen
some depressing proposals. Queensland
plans to build four or five new coal-fired
power stations, which will generate an
additional 20 million tonnes of CO2

each year. And the Victorian Govern-
ment has called for expressions of in-
terest from companies interested in
building another brown coal-fired
power station in the Latrobe Valley.

These proposed power stations will
absorb over $5 billion of investment, and
generate at least 500 million tonnes of ad-
ditional greenhouse gas over their lives.
What would a $5 billion investment in
energy efficiency deliver? It would avoid
the need for investment in more power
stations, cut business and household over-
heads, create more employment and re-
duce greenhouse gas emissions.

But our leaders (in both politics and
business) simply cannot grasp the prin-
ciple of doing more with less energy—
even though Canberra politicians work
in a building which has halved its en-
ergy consumption and saves $2.5 million
each year on energy bills. It’s strange,
really, because politicians are great sup-
porters of labour productivity improve-
ment—doing more with fewer workers,
but they just can’t apply this to energy.

Greenhouse emissions trading, which
is supposed to solve all our problems by
allowing us to balance energy growth
by planting lots of trees and buying
emission permits from other countries,
is also showing a few holes.

Some energy-intensive industries have
suddenly realised that emissions trading
could be very expensive for them, so they

are losing enthusiasm or trying to distort
the trading rules in their favour. There is
a touch of irony in this. A few years ago,
energy intensive industries strongly sup-
ported economists’ arguments against car-
bon taxes and in favour of emissions
trading, without really understanding the
issues. At the time, their main aim was to
block carbon taxes. Now they are in a
bind: their support for emissions trading
is on the public record, yet it could be
worse for them than a carbon tax (which
would most likely have been levied at a
lower rate, with exemptions for price-sen-
sitive export industries).

Maybe there is justice in the world.

[The Pears Report]

The GST is likely to discriminate against

energy efficient products and result in

increased energy demand

continues page 52>
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Another not-so-minor problem
with proposed emission trading
schemes is that they focus on large
emitters. Over half of Australia’s en-
ergy-related greenhouse emissions
are generated by small emitters, in-
cluding households, small business,
cars and trucks. The theory seems to
be that large emitters such as power
stations pressure users of their fuels
to become more efficient or switch
to less greenhouse-intensive energy
sources. I will be pleasantly surprised
to see the owners of a power station
provide financial incentives for con-
sumers to use less electricity.

To sum up, Australia’s chances of
achieving our Kyoto greenhouse com-
mitment are rapidly slipping away. We
are investing enormous amounts of
money in polluting infrastructure that
will lock-in increased greenhouse gas

emissions, while market-based
mechanisms and the GST are under-
mining the market positions of tech-
nologies that would reduce emissions.
Emissions trading will have limited
impacts, and will take some years to
introduce.

And, if governments aggressively pur-
sue energy efficiency improvement,
they will provoke a financial crisis for
the fragile ‘competitive’ energy indus-
try they have just created. Australia is
moving perilously close to a ‘lose-lose’
greenhouse strategy.

It will take a dramatic policy switch
to salvage the situation. The kinds of
actions needed include:
• A moratorium on any new fossil fuel
power stations (other than
cogeneration)
• A broad-based financial incentive sys-
tem for householders and business to

invest in energy efficient appliances,
equipment, buildings and cars
• Strong regulatory action to block en-
ergy waste
• A major capital investment program
to build public transport infrastructure
and support development of the sus-
tainable energy industry
• A process whereby for every emis-
sion-increasing project, specific actions
for equivalent offsetting reductions
must be identified and implemented.
For example, closure of BHP’s New-
castle steelworks balances increased
emissions from its new Pilbara hot
briquetted iron plant.

I’m not holding my breath.

Alan Pears is a principal of the energy
and environmental consultancy firm,
Sustainable Solutions.

GP & GF HILL Pty Ltd
Manufacturer

Westwind Turbines
29 Owen Rd, Kelmscot,

WA 6111, Australia
Phone:(08)9399 5265

fax:(08)9497 1335
website: www.venwest.iinet.net.au

email: venwest@iinet.net.au

Westwind
2.5kW, 5kW & 10kW

Wind Turbine Assembly
2.5kW $7,728
5kW $13,392
10kW $22,312

Rectifier/controller and load dump
2.5kW $2,816
5kW $3587

10kW $3,987
Use your own tower or our 18 - 30 metre hinged towers which
can be erected with a 4WD.

2.5kW from $5,276 (18 metre)
5kw from $8021 (24 metre)

10kW from $11,156 (18 metre)

Want To
Know More
About
Permaculture?

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

PERMA

culture

INTERNATIONAL JOURNAL

[The Pears Report]
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Free showers from the sun
The Alternative Technology Association’s Hot 100 program is still running,
with two manufacturers currently offering ATA members a discount on solar
water heaters. A 5 per cent discount is available from Solco, while Solahart
will give 10 per cent on selected models.
If you would like to participate in the Hot 100, contact the ATA, PO Box
2001, Lygon St North, Brunswick East VIC 3057, ph:(03)9388 9311,
fax:(03)9388 9322, email: ata@ata.org.au

A keen hot 100 participant tells us about his system…

Hot 100 update

100
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The Hot 100

is heating up,

with 33

participants to

date.

Design & installation through our network of
agents in Victoria, Tasmania & Southern NSW.

Send in 10 stamps for our product catalogue.

Solar, Wind &

Micro-Hydro

Batteries

Inverters

Lighting

Solar Hot Water

Wood Heaters

Non-toxic Paints

Composting Toilets

Greywater Systems

Water  Tanks

Gas & DC Fridges

Household Products

Books & Mags

and lots more... Renewable Energy & Sustainable Living

(03) 9328 4123
322 Victoria St  Nth Melbourne 3051

www.goingsolar.com.au

est. 1978                                                 SEIA member

YOUR ONE
STOP SHOP!

Russian Dynamo Flashlight
Ultimate in battery free technology!

      No PNo PNo PNo PNo Pollution ollution ollution ollution ollution      No Running Costs No BNo Running Costs No BNo Running Costs No BNo Running Costs No BNo Running Costs No BAAAAATTERIES!TTERIES!TTERIES!TTERIES!TTERIES!

  Hand Powered by Squeezing handle to produce light!
Price: $25.00 inc P&H.  The best Dynamo Flashlight made!

WWWWWe Now have Now have Now have Now have Now have a Catalogue with ove a Catalogue with ove a Catalogue with ove a Catalogue with ove a Catalogue with over 25 New Per 25 New Per 25 New Per 25 New Per 25 New Products!roducts!roducts!roducts!roducts!

From Battery Free, Dynamo / Solar Radio, Car, Truck & Ni Cad
solar chargers, Water SAVING devices earth & body friendly

products. Send 1 x 45c Stamp for return post to: D.A VD.A VD.A VD.A VD.A Van Zantenan Zantenan Zantenan Zantenan Zanten

ImporImporImporImporImporter Exporter Exporter Exporter Exporter Exporter / Supplier              Pter / Supplier              Pter / Supplier              Pter / Supplier              Pter / Supplier              P.O BOX 170 UR.O BOX 170 UR.O BOX 170 UR.O BOX 170 UR.O BOX 170 URUNGAUNGAUNGAUNGAUNGA, , , , , 24552455245524552455

N.S.WN.S.WN.S.WN.S.WN.S.W

EnquirEnquirEnquirEnquirEnquires to Des to Des to Des to Des to Dan:an:an:an:an: PH: 02 66556604  FAX: 0266555712
E-mail dany@coffs.com.au  or  dany@key.net.au

Looking for EarLooking for EarLooking for EarLooking for EarLooking for Earth Fth Fth Fth Fth Friendly Invriendly Invriendly Invriendly Invriendly Inventions to Exporentions to Exporentions to Exporentions to Exporentions to Export t t t t !

Keith Morris, from the Melbourne suburb of Moonee Ponds, had a
Solahart 180 litre system installed in March 1998. The sys-
tem has performed well, being able to provide enough
hot water for a shower and a bath on a sunny winter’s
day, with no boosting at all needed in summer.

Keith’s neighbours also like the Solahart, as they
were able to have hot showers at Keith’s house dur-
ing Melbourne’s gas crisis in June 1998.
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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

Stirling engine
you will need:

• a piece of wood 970 x 75 x 50mm
• a wooden base 200 x 200mm
• some small pieces of wood to

support the tanks
• two 825g fruit tins (the tanks)
• two 375ml soft drink cans with the

tops cut off (the pistons)
• two pieces of 6mm diameter wood-

en dowel 740mm long
• two 19mm copper elbows (from a

hardware store)
• two pieces of copper pipe 19mm by

115mm long
• two pieces of 19mm copper pipe

60mm long
• one 19mm copper tee piece and

plug to suit.
• one piece of metal flywire mesh

70 x 40mm
• one flywheel about 200mm diameter

(an old bike wheel) or two pieces
of heavy wood 70 x 19 x 200mm long

• two bike spokes
• soldering kit or heat resistant glue
• a piece of tin or galvanised iron

140 x 200mm
• pliers, screwdrivers, tinsnips, drill

and 2mm and 5mm drill bits

This is probably the most challenging
project that has ever appeared in Noel’s
Treasures from  Trash. It is based on a
design by Peter Tailer that appeared in
Scientific American, January 1990.

Most motors, such as petrol, diesel
and jet engines are known as internal
combustion engines because they burn
the fuel inside combustion chambers.
A Stirling engine is an external combus-
tion engine, because fuel is burnt out-
side the engine and used to heat part of

[Kids’ stuff ]

the engine itself. Air inside the engine
is heated, and expands, pushing a pis-
ton. The air is then pushed by a second
piston, called a displacer, to another part
of the engine, where it cools down and
contracts. The displacer then moves the
air back to the hot part of the engine,
where it heats and expands once again.

To build this Stirling engine, fix the
stand securely to the base so that it
stands vertically. To make the heating
and cooling tanks, make a hole in the
bottom of each of the large tins just big
enough so that you can push one end
of a copper elbow into each one.

Assemble the copper pipe pieces, ref-
ferring to figure 2. Start with a 115mm
piece of pipe and fit an elbow to one
end. Insert a 60mm pipe into the other
end of the elbow, and then one end of
the tee piece to the end of that. Fit the
remaining 60mm piece of pipe into the
other end of the tee. Roll up the wire
mesh lengthwise, and insert it into the
open end of the 60mm pipe piece, push-
ing it in until it is roughly in the mid-
dle of the tee. This is called the
regenerator. It is used to store some of
the heat from the air as it passes from
one cylinder to the other.

Now fit the remaining elbow to the
60mm pipe end, and the other 115mm
length of pipe into the other end of the
elbow. You need to solder the pipes and
fittings together, or use heat-proof glue.

Insert each of the 115mm pipe ends
into one of the large cans, right up to
the tee piece, and solder or glue into
place. Now, using some small wooden
blocks as a support, fit the tank assem-
bly to the base. You can use glue or small
brackets to hold the tanks in place.

Drill a 2mm hole in one end of each
of the dowels, about 10mm from the
end. Glue the other end of each dowel
to the bottom of one of the drink cans.

Now you need to make the flywheel
and crank. This can either be a small
bike wheel, or two pieces of heavy wood
attached together to form a cross. Once
this is done, drill a hole through the
centre of the wooden flywheel and pass
a bike spoke through it. To fix it to the
flywheel, you can either use strong glue,
or solder two small bits of metal to the
spoke and nail them to the flywheel.

If you are using a bike wheel, push a
plug of wood into the centre hole, and
drill through the plug to take the spoke.

Next are the flywheel supports.
These are made from a piece of sheet
metal, as per figure 3. A notch is cut in
the end of each one to support the
crankshaft, and small flanges are fold-
ed along each side to increase the
strength of the supports. Screw the
supports to either side of the
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main wooden support. Use one screw
for now so that the brackets can be ad-
justed later.

To finish the crankshaft, place a
10mm piece of drinking straw over
each crankshaft end and slide them up
to the flywheel. Holding the shaft near
the flywheel, use another pair of pliers
to make a 90° bend in the shaft. Now
make another 90° bend back the other
way about 20mm further along the
shaft. The end of the shaft should be
parallel to the centre section of the

shaft. Repeat this step for the other side
of the flywheel, making sure that the
steps in the shaft are at right angles
when looking from the end of the
shaft, not opposite each other.

Assembly
Place the flywheel into the top brack-
ets, making sure it spins smoothly. Be-
fore running the motor, balance the
flywheel using pieces of Blu-Tack. Place
each of the drink can/dowel assemblies
into each of the larger cans, and over
the 19mm copper pipes. Slip each dowel
onto its respective crankshaft end. You
can stop the dowels sliding off the
crankshafts by pressing a small piece of
plastic wire insulation over each end of
the crank.

Rotate the flywheel and make sure
that everything moves freely. The small
cans may rattle around inside the larger
cans a bit. If you wish you can make a
set of guides as in figure 1. You will no-
tice that our unit is not exactly the same
as that in the diagram, but the main
components are very similar.

Getting it running
The next step is to oil the crankshaft
where it runs in the top brackets, and
also on the dowel. Remove the stopper
or plug from the tee piece under the
cans, and fill up both cans with water
until overflowing. Do this outside, or
on the sink. Rotate the flywheel a cou-
ple of revolutions.
The pistons will
push out any ex-
cess water, and
water will also
drain from the tee
piece. Make sure
that when the pis-
tons are in their
upper positions,
there is still
enough water to
cover the ends of
them, so that the
water seal is not

broken. If they are too high, lower the
top brackets. The best position will be
when the cans just clear the bottom of
the larger cans when in the down posi-
tion.

Once all the excess water has drained
from the copper pipe, replace the plug
and start heating one of the cans of wa-
ter with a blow torch or other source of
heat. Be careful, and don’t burn your-
self! Once the water has come close to
boiling point, you can flick the flywheel
slowly. All going well, the motor should
start to run and continue at up to 60
revolutions per minute, though it is
more likely to be half of that figure.

As we said at the beginning, this is a
difficult project, and don’t be dissap-
pointed if it doesn’t run first time—ours
didn’t, until we made a few adjustments
as mentioned above.

Figure 1. This is the Stirling engine that
appeared in Scientific American. Our
model is similar but a bit easier to build.

200mm

70
m

m

25m
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holes
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screws

Flanges
folded for
strength

Figure 3. The top brackets are made
from sheet metal.

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

Figure 2. This shows the assembly of
the pipes. Note the regenerator mesh
inside the pipes.
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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

FROM THE FRYER TO THE FUEL TANK
Author: Joshua Tickell
Softcover, 94pp
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 instruc-
tions 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, 74pp
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, 188pp
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, 100pp
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, 128pp
‘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 recipes
for making your own soap.
Item code: TCSM

WINDPOWER WORKSHOP
Author: Hugh Piggott
Price $28  Softcover, 160pp
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

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

SOLAR ELECTRICITY BOOKLET
Price: $5.00  Softcover, 40pp
This is the long awaited update of our popular
slar electricity booklet. This new edition has
been fully re-written to include information on
grid-interactive systems, system design and
installation, system components, monitoring
and maintenance, safety, and includes a
system planner to help you get it right the first
time.
Item code: SOLELEC

RAPS Video
Price $39.95
This 28 minute video is a concise introduction
to the operation of RAPS systems, including
detailed explanations of energy production,
energy storage and energy conversion, as well
as detailing the importance of energy
efficiency.
Item code: RAPSVID

New

New edition

due soon

Call for

availability

and pricing
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The Composting Toilet System Book
Authors: David Del Porto & Carol Steinfeld
Price: $39.90, Softcover,  234pp
This book covers many different
composting toilet systems, including
those available in Australia and thorough
general information about composting
toilets. Includes a chapter on greywater.

Item code: CT

WARM HOUSE, COOL HOUSE
Author: Nick Hollow
Price: $27.50  Softcover, 172pp
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 photographs. The author is an architect
well versed in the field of low energy
design.
Item code: WHCH
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Available back issues of ReNew (formerly Soft Technology) All back issues are $5 including postage within
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Global warming getting you down?

Want to make the world more sustainable,
but feel like no-one’s listening?

The Renewable Energy Development Trust was

established in 1994 to allow people to make tax

deductible donations to support the activities of

the Alternative Technology Association (ATA).

Besides publishing ReNew, the ATA also runs

educational activities across Australia, sets up

demonstration projects of environmental

technology and encourages its members to put

sustainable living into practice

Make a donation today and make a difference.

YYYYYou can help...ou can help...ou can help...ou can help...ou can help...

Send donations to: PO Box 2001, Lygon St
North, Brunswick East VIC 3057 AUSTRALIA
phone (03) 93889311    fax:(03)9388 9322.

69/99

69/
99

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

Name

Address

Postcode Email

Phone (BH)                            (AH)

Date

Interests

Attached is my:

❑ cheque  ❑ money order  ❑ card details

Subscription, membership and publications order form
 NB. all prices in $Australian. Prices subject to change

Item  or code Qty Price $

Postage

TTTTTotalotalotalotalotal

Subscription and membership prices on opposite page

Credit card payments

Card type:  ❑ Visa  ❑ Master ❑ Bank Card

Cardholder’s name

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

Expiry ___ /___   Signature

Subscription ❑ 1 year  ❑ 2 year

ATA Mem’ship❑ 1 year  ❑ 2 year

Please make cheques payable to the
ALTERNATIVE TECHNOLOGY ASSOCIATION
and send to:
PO Box 2001, Lygon St North,
Brunswick East VIC 3057,
ph:(03)9388 9311,  fax:(03)9388 9322.

ReNew ’s new GST pricing
Like it or loathe it, Australia will have a 10 per cent GST from
1 July 2000, and the price of just about everything is set to rise.
This includes ReNew magazine and membership to our pub-
lisher, the Alternative Technology Association.

Subscriptions to ReNew and ATA memberships are prepaid for
one or two years, so the GST will be imposed on any pre-paid
subscriptions that continue beyond 1 July next year. This means
that we have been forced to raise our subscription and member-
ship prices by 10 per cent now in order to cover the GST that we
will be charged next year. Yearly subscriptions will rise $2 to $22,
while yearly memberships will rise $4 to $44. Concession mem-
bership to the ATA now costs $33, while overseas ReNew sub-
scriptions cost $27 for New Zealand and $34 elsewhere.

The cover price of ReNew has remained stable at $5.50 for
the past four years, though we have decided to raise it in order
to cover additional GST administration costs. As yet it is not
clear how much our production costs will increase next July,
and we consider it prudent to be financially prepared. We have
kept this price increase to just seven per cent (40 cents) and
hope to be able to maintain our new cover price of $5.90 even
after the GST is imposed.

We hope that you continue to enjoy ReNew into the new
millennium!
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Subscribe to Australia’s leading sustainable technology magazine and
not only will you save off the cover price, you will have the convenience
of ReNew delivered to your door four times a year.
Within Australia: $22 for one year (4 issues), $44 for 2 years.
New Zealand or PNG: AUD$27 (1 year), AUD$54 (2 years).
Elsewhere: AUD$35. All payments must be in Australian dollars.

To subscribe just fill out the form opposite and send it with payment to:
Alternative Technology Association, PO Box 2001, Lygon St North, Brunswick East VIC 3057, Australia, Fax: (03) 9388 9322.

Join the ATA
If you join the ATA, not only do you get all of the great benefits listed below, but you will
receive a complimentary back issue of Soft Technology or ReNew.

ATA members receive:
• Subscription to ReNew

• The Sun, a bi-monthly members newsletter, detailing events, meetings and branch
contact details. You can receive it either via the post, or it can be emailed to you

• The chance to participate in member activities, such as field trips and 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. Use the form opposite to join.
Call (03) 9388 9311 or see our web site at www.ata.org.au for more information about the ATA.

 and receive a free back issue!

Membership fees: 1 year: $44, 2 years $88 (inside Australia), AUD$57 overseas

to ReNew

Take out a new subscription or membership, or renew your current one, before
14 October, 1999, and you could win one of four  32 watt flexible
solar panels valued at over $500 each! See page 7 for details.

* 11 watt model pictured

Win a solar panel!

Solar Power Products

Note: new prices due to pre-paid GST

eSubscribe

ATA members go places!

These Melbourne branch members

inspect a micro-hydro turbine on a

field trip to Gippsland
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Phantom loads are those sneaky
electricity thieves found in
home appliances that are always

‘on’ or in standby mode. Most of them
are obvious—like the clock in the mi-
crowave or the ‘standby’ light on the TV.

By themselves they only use a small
amount of electricity, but phantom
loads start to add up, especially those
that are running all day and night, every
day of the year.

While these are phantom loads that
you can see, there are others that you
may not even know exist. One such in-
visible phantom is power filters which
exist because of the requirement that
modern appliances are limited in the
amount of electrical noise, or interfer-
ence that they can produce.

Those damn lines!
We are all familiar with the dots and lines
on the TV screen as a car goes past, the
kids screaming about noise on their stereo
when we use devices like hairdryers or
drills, or, in the case of RAPS systems, the
annoying hum in the background of ra-
dio stations thanks to the square or modi-
fied-square wave inverter.

These problems are all the result of
electrical noise being produced by elec-
trical equipment interfering with other
devices on the same circuit or in the vi-
cinity.

In order to reduce the amount of in-
terference that is caused to other de-
vices, and to reduce a device’s
susceptibility to this interference, a
framework known as the Electromag-
netic Compatibility Framework
(EMC) has been introduced in most
countries around the world. This re-
quires that appliances not only produce
minimal electrical noise, but also that
they be immune to any noise they en-
counter.

The culprits
So, where does all of this noise come
from? In older appliances, most of the
noise came from electric motors, as well
as arcing in switches and contacts.
However, recent advances in electron-
ics have produced a proliferation of
more sophisticated, but unfortunately,
more noisy appliances. Devices like
microwave ovens, switchmode power
supplies and variable speed motor con-
trols produce large amounts of electri-
cal noise, so the EMC framework has
been formed to address this.

The framework ensures that every
new appliance produced now has to
comply with the new rules and noise
emission standards. Products that com-
ply will carry the CE or C-Tick logos.

Well, by now you will be wondering
what on earth EMC has to do with

phantom loads? Well, I will tell you a
little story to explain.

It all started when a friend of mine,
while renovating his house, decided to
get rid of his old inefficient appliances
and buy all 5-star rated ones, expecting
to get some return on his investment
with savings on his electricity bills.

After a while he realised that either
he was not patient enough, or the sav-
ings were just not eventuating. Having
heard about phantom loads, he called
me and we decided to investigate.

Before I go further, I should warn of
the dangers of electricity—if you aren’t
qualified, don’t touch. Call a licensed
electrician to do your testing.

Going through the house, we did all
the usual tests, worked out all of the
usual phantom loads and switched them
off one by one. After all of the obvious
appliances had been disconnected, I
thought the power meter would be read-
ing zero. It wasn’t. I looked at the watt-
hour meter in the switchboard and the
meter was still spinning. We

Phantom loads you can’t see!
You might think that you have
eliminated all the phantom loads in
your home—but have you? Jose
Campos explains that there is more to
some appliances than meets the eye.

Innocent looking boxes like this one

could be wasting a great deal of power

in your home.
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rechecked the appliances, but every-
thing was turned off.

By then I was a bit suspicious that
something was leaking to earth, so I
checked each conductor one by one.
There was 50 milliamps (mA) out of the
active, 48mA back through the neutral,
and 2mA back through the earth line.
So where was this 12 watts of power
going to if all the lights and appliances
were off?

I didn’t really want to do it, but I had
to check each branch of house wiring
going out of the main switchboard in
turn.

One hour later, and I finally found
one of the culprits taking about half of
the phantom current. What was it? An
innocent looking dishwasher with its
main front panel switch in the off posi-
tion, mains indicator off, dead as a bat.
Or was it?

After we dragged the beast out from
under the bench, we saw the power
point in the ‘on’ position. When we
turned it off, the phantom current
dropped to zero. Bingo! Something in-
side the dishwasher must be drawing
power before the dishwasher’s main
power switch.

I removed the cover of the dishwasher
and there was the culprit—an innocent
looking EMI/RFI (electromagnetic and
radio interference) filter used to stop the
nasties coming down the electricity
wires from upsetting the dishwasher’s
delicate electronics, and to stop the
noise produced by the dishwasher from
polluting those same power lines. It was
actually warm to the touch.

But why was the filter connected be-
tween the plug and the main switch? I
guess it could be to stop the noise cre-
ated by the front switch itself, especially
if the machine is switched off with the
motor and heater running during a cy-
cle.

The electrical technicians out there
might be thinking that most of the cur-
rent flowing through the filter was re-
active power, not real power, but I
checked the power factor and it was
close to one, as the filter is a combina-
tion of inductors and capacitors. This
filter was drawing about 5.5 watts con-
tinuously.

So, 5.5 watts times 24 hours times 365
days is around 48 kilowatt-hours of
wasted power per year, nearly $6 worth
in most parts of Australia.

My friend had installed energy effi-
cient appliances to save power, but be-
cause of this inbuilt phantom load, he
was using power needlessly.

Well, the rest was easy. His washing ma-
chine and clothes dryer were connected
to a power point half hidden behind a cabi-
net and I just guessed—machine switched
off, power point on. The rest is obvious.
There was another filter and another 25mA
or so being drawn, and so here was the
other 6 watts.

So my friend had bought these two
more efficient machines, but a good
deal of the power he was supposed to
be saving, some 100 kilowatt-hours, was
being wasted in these filters.

So, what is the moral of this story?
These machines contain these filters so
that they will run properly and comply
with EMC legislation, but unless you
are turning them off at the wall, not the
front panel switch, they are collectively
wasting a lot of energy.

But large appliances are not the only
devices with built in line filters. Com-
puters have them, and so do some
power boards, so have a look around
your house, there may be more phan-
tom loads than you realise. ✲✲✲✲✲

If you want the knowledge to tackle issues such as the social and
environmental aspects of energy use as well as the economic, policy
and technical aspects of energy production, then the Murdoch
University Energy Studies  program, with its emphasis on renewable
energy sources, will suit you.

For information about Energy Studies contact:
Associate PrAssociate PrAssociate PrAssociate PrAssociate Profofofofofessor Philip Jessor Philip Jessor Philip Jessor Philip Jessor Philip Jenningsenningsenningsenningsennings

PhPhPhPhPhysics and Enerysics and Enerysics and Enerysics and Enerysics and Energggggy Studies,y Studies,y Studies,y Studies,y Studies,
MurMurMurMurMurdocdocdocdocdoch Univh Univh Univh Univh Univererererersitysitysitysitysity,,,,, South St South St South St South St South St

MurMurMurMurMurdocdocdocdocdoch h h h h WWWWWA 6150A 6150A 6150A 6150A 6150
Ph (08) 9360 2433  FPh (08) 9360 2433  FPh (08) 9360 2433  FPh (08) 9360 2433  FPh (08) 9360 2433  Fax (08) 9310 1711ax (08) 9310 1711ax (08) 9310 1711ax (08) 9310 1711ax (08) 9310 1711
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WWWWWeb http://acreb http://acreb http://acreb http://acreb http://acre.me.me.me.me.murururururdocdocdocdocdoch.edu.au/h.edu.au/h.edu.au/h.edu.au/h.edu.au/

ENERGY STUDIES  BE PART OF THE SOLUTION

Australian CRC for
Renewable Energy

Murdoch University Energy Studies units and qualifications are
available to both internal, ‘on campus’ and external students,  who
may use printed or internet facilities to complete these programs
without ever needing to attend the campus.

Murdoch University offers a range of qualifications including:
• Undergraduate Energy Studies (Applied Computational
Physics)
• Postgraduate Certificates in Energy Policy and Energy
Systems
• Postgraduate Diploma in Energy Studies
• Master of Science (MSc) in Renewable Energy Technology
• Research Degrees in Energy Studies (MPhil and PhD)
• Single Renewable Energy units for Professional Development

on a not for degree basis
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The title of this article probably
seems overly optimistic, but af-
ter attending the first annual

Australian Wind Energy conference,
held recently at the University of New-
castle, I feel it may well be true. There
was a real confidence among delegates
that large scale wind power will at last
be a reality in Australia.

At this conference, it was clear that
there are commercial projects being
proposed, investigated and imple-
mented all over Australia. In the last
year there has been a 5MW wind farm
installed at Crookwell, and a number
of sites in Victoria, NSW, South Aus-
tralia, Queensland and Western Aus-
tralia are all being considered.

Wind project developers were well
represented at the conference, includ-
ing a few overseas outfits. Turbine
manufacturers obviously consider that
there is something worthwhile about to
occur with most of the major turbine
manufactures also represented.

There was a strong ‘market’ focus.
Greenpower was portrayed as the key
initial driver for financing projects but
there also appeared to be a general
concensus that this market would be
insufficient to maintain a sustainable
Australian wind industry. Consequently
there was also much focus on the Fed-
eral Government’s two per cent re-
newables target. Phil Harrington of the
Australian Greenhouse Office pre-
sented a good overview of the two
per cent renewable target, and the au-
dience grilled him on government
policy as it relates to wind.

A range of opinions were expressed
during the conference, those below rep-
resent the key points:
• A two per cent renewables goal is a
good start for Australia, but revision and

extention of this goal needs to consid-
ered.
• Whatever mechanism is employed,
there is a need for certainty to foster in-
vestment, in particular the mechanisms
for trading of renewable energy certifi-
cates needs to be quickly established.
• The wind industry needs to cement
itself into the overall energy industry
and to succeed needs to work with its
allies to increase its market share rather
than try to split the existing market be-
tween the current players.
• Wind energy is mature, but it is up to
the industry to demonstrate this and put
the projects on the ground, formalise
their political power and make them-
selves heard. The success of this will
determine the success of the industry.

A resolution to form an Australian
Wind Energy Association was made at
the end of the conference and a steer-
ing committee formed. One assumes
that many of the above points will be
on the agenda of the association.

The conference was also about tech-
nologies as well as wind farm develop-
ment and there were many interesting
papers presented on different technolo-
gies and avenues of research with an
excellent overview of turbine develop-
ment from UK consultant, Andrew
Garrad. But it was not just about large
scale wind turbines (500kW, 750kW,
1MW, 1.5MW and getting bigger—
there are proposed offshore turbines in
Europe rated over 3MW).

It was also about the humble RAPS
wind turbine, the bread and butter of
many of those in this fledging wind in-
dustry. Of particular note was the work
of the conference hosts, University of
Newcastle, who have developed tur-
bine blade manufacturing technology
which has led to use of their blades in

a some Australian turbine develop-
ments.

The prospect of local manufacturing
was also raised. A newly formed part-
nership between Dutch turbine manu-
facturer, Lagerwey, and Latrobe Valley
company, Renewable Energy Asia Pa-
cific (REAP) had everyone talking.
REAP plan to manufacture Lagerwey
turbines under licence in the Latrobe
Valley; Green Power industry replacing
Brown Power industry!

It was not all work at the conference, a
field trip to the Kooragang Island Turbine
(660kW) and the Fort Scratchly turbine
(5kW) was included, only the organisers
failed to tee up any wind!             ✲
By Adrian Oakey. Adrian has worked
as an engineer in the wind industry in
New Zealand over the past two years.
Next year’s conference will be held at
Churchill in the Latobe Valley, Victo-
ria. Watch ReNew’s event calendar for
details.

Wind power arrives in Australia in force
A report on the first Australian Wind Energy Conference

The 660kW Kooragang Island turbine.
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This is the first in a series of arti-
cles looking at the Australian
Standards for stand-alone power

systems, otherwise known as remote
area power supplies (RAPS).

These Standards were written follow-
ing requests by the renewable energy
industry to have uniform guidelines on
safety, design, and installation. Some
time ago a draft version of standards for
stand-alone power systems was issued
for public comment. After considering
these comments the committee respon-
sible (EL42) for writing the standards
have released the first two parts of the
three part standard:
• AS4509.1-1999 Stand-alone Power Sys-
tems Part 1: Safety requirements
• AS4509.3-1999 Stand-alone Power Sys-
tems Part 3: Installation and maintenance  

Part 2 is yet to be released, this will look
at design of stand-alone power systems.

Other standards relevant to the in-
stallation of stand-alone power systems
are listed and referred to in AS4509,
including AS3000, and AS4086. These
standards cover other areas of electri-
cal installations, including 240 volt AC
wiring.

We will focus on Part 3, installation and
maintenance, and concentrate on one sec-
tion: Section 12, System documentation.

Recently I have been involved in in-
specting stand-alone power systems
under the Queensland government’s
RAPS rebate scheme, and I have found
that system documentation is one thing
that could be improved. The system
documentation section lists the infor-
mation that should be supplied, but this
is currently only a recommendation and
is not governed by legislation.

The following items are among the
documentation recommended by the
standard:
• A system manual complete with a list
of supplied equipment, system per-
formance, operating instruction, shut-
down procedures, maintenance
procedures, commission records, origi-
nal energy usage, system connection
diagram, and equipment manufactur-
ers’ handbooks.
• Battery log book
• Generating set service book

If you are a supplier or installer of
RAPS systems, you would have prepared
most of these documents at the quota-
tion stage. For example you may have al-
ready supplied a list of equipment with
your quote. Your quote may also include
the energy usage for the client, and the
performance of your system in relation
to the client’s energy usage.

[up to standard]

As for the other requested informa-
tion, you should receive handbooks
from the manufacturers of system com-
ponents, and the procedures may be set
out within those handbooks. If not, you
should be able to prepare them by dis-
cussing their operation with the sup-
plier.

If you are the owner of a RAPS sys-
tem, or intend to purchase a system, this
information is a benefit to you as it will
enable you to understand your system,
and assist in troubleshooting with the
installer.

Next issue we will look at signage
within a RAPS system, unless readers
have questions about specific issues. If
you would like a particular area ad-
dressed, please contact either ReNew or
myself at edwards_paul@bigpond.com
or pedwards@dme.qld.gov.au

By Paul Edwards. Paul is a member of
Standards committee EL42, and an Al-
ternative Technology Association
member. A full list of members of the
Standards Committee is included
within the Standards. Should you wish
to purchase these standards contact
Standards Australia in you local capi-
tal city or via their web site at
www.standards.com.au

A new column explaining the Australian Standards
for stand alone power systems

Hassle-free Water Power
If you have a reasonably fast running stream or tide nearby and
300mm of water clear, the Aquair Underwater
Generator can produce 60 to 100 watts
continuously - up to 2.4kWh per day.
There is NO TURBINE, NO DAM, NO
PIPE.  Water speed 8 kmh (brisk walk)
= 60 watts, 13kmh = 100 watts.  Timber,
rock, or natural venturi increases output.

12V or 24VDC models available.

Quirk’s Victory Light Co.
PO Box 441, Rose Bay NSW 2029

Ph: 02 9371 6600, Fax: 02 9371 6623, Email sneill@ibm.net

Hassle-free Wind Power
The Ampair 100’s rugged 455mm blades produce up to 100

watts continuously, 24 hours per day, at wind
speeds from ~12kms to 160kms/hour.  No
brakes or furling needed - this machine is

guaranteed at any windspeed.  The Ampair is
a veteran of 3 years continuous

Antarctic service.  This machine
can be roof or pole mounted.
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Compact fluoros: still the best
bang for your buck?
Energy efficient compact fluores-

cent lamps, or CFLs as they are
known, have been available for

over a decade now. While they have
made considerable inroads into the do-
mestic lighting market, the vast major-
ity of sales are still standard, energy
hungry incandescent globes.

The main reason for this is the most
obvious one—the initial cost of compact
fluoros is very high compared to incan-
descent bulbs. Another reason is the poor
quality of some compact fluoro brands,
especially those made in Asia, which can

often burn out very quickly.
But initial cost should not be the

main consideration when looking at
lighting options—power consumption
needs to be looked at too. To understand
just how much power and money an
energy efficient light can save, let’s look
at an example.

A twenty watt compact fluoro has
around the same light output as a 100 watt
incandescent bulb. It also has a rated life
of 8000 hours, compared to the incandes-
cent’s 1000 hours. Below is a comparison
of total lifecycle cost of the two lighting

alternatives over an 8000 hour period.
The compact fluoro lamp comes out

well on top, costing less than half of the
incandescent lamp over an 8000 hour pe-
riod. However, this comparison is only
valid if the CFL lasts for its rated 8000
hour life, and unfortunately, many don’t.

So, to make it worthwhile, you need
to look at purchasing one of the more
expensive lamps, such as Wotan, Osram
or Philips in order to achieve true sav-
ings. The old saying ‘You get what you
pay for’ is particularly true when it
comes to compact fluoro lamps.

+

8 globes @ $0.50 each
800 kilowatt-hours @

$0.12 per kilowatt-hour

= $100
for 8000 hours of light

Electricity consumed

1 CFL @ $30

+ = $49.20
for 8000 hours of light

160 kilowatt-hours @

$0.12 per kilowatt-hour

Electricity consumed

Cost comparison: compact fluoro versus incandescent
over 8000 hours of use.
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This 99 LED array uses white LEDs and

was built for a special project featured

in ReNew #62.

A bright light future
Light emitting diodes are one of the fastest
developing lighting technologies, and promise to
reduce energy consumption enormously.

We have looked at light emit-
ting diodes (LEDs) in past
issues of ReNew and Sof t

Technology. These devices have great po-
tential for replacing many forms of
lighting in all manner of applications,
from car brake lights to security, home
and street lighting.

In a nutshell, LEDs are semiconduc-
tor diodes that emit light when a small
current is passed through them. In re-
cent times, the light output of these
devices has improved greatly, to the
point where their efficiency has ex-
ceeded that of incandescent lamps, and
is now similar to that of other lighting
technologies, in particular, gas discharge
lamps like fluorescent tubes.

One problem stopping LEDs becom-
ing more widely used has been that they
only produce light of a single colour,
such as red, green or blue. However,
white LEDs appeared on the scene two
or three years ago, and have rapidly in-
creased in light output to the point
where a single LED has the output of a
small torch globe.

White LEDs
For many years, white LEDs were a Holy
Grail to semiconductor researchers. The
problem was that semiconductor mate-
rials only emit light of one frequency
(each frequency is seen as a different
colour), but white light is made up of a
whole spectrum of colours.

Another problem was that the read-
ily available colours of a few years ago
(red, green yellow and amber) were not

really suitable for mixing to produce a
reasonable approximation to white
light.

However, once high-intensity blue
LEDs started appearing, it was only a
matter of time before someone realised
that mixing yellow light with blue
would produce a good rendition of
white light, suitable for most purposes.

The new white LEDs contain a blue
LED chip of very high intensity over
which is a layer of phosphor material
similar to that used in fluorescent
lamps. The blue light excites the phos-
phor, causing it to emit yellow light.
This mixes with the blue to provide a
bluish white light of high intensity.
White LEDs are now available with
outputs of 6 candela at a 17° angle. An
array of these would make quite an im-
pressive spot light, while using very lit-
tle power.

Energy and cost efficiency
The biggest drawback with LEDs at the
moment is their cost. The white LED
array pictured above cost around $400 two
years ago, and would still cost around
$350 today, though with new LED tech-
nology, it would be much brighter.

LEDs are quite low power consum-
ers, but do you really need to have lights
that only draw a few watts, especially if
they are so expensive?

It is true that compared with most
other appliances, lights don’t consume
a huge amount of power, but when you
consider how long some lights are run
for each night, then power consump-
tion can be quite surprising. And when
you are producing your own power,
having inefficient lights like
incandescents can cost a lot more than
you might realise.

As an example, if you were to replace
a 40 watt incandescent with a LED ar-
ray using 8 watts, and were to use that
light for five hours per night, you would
save 160 watt-hours of power per night.
This doesn’t sound like much, but if
you needed to produce that power us-
ing solar panels, you would require up

Two of a large range of LED arrays

available from Holly Solar in the US.

The array on the right contains 36

white LEDs, and is designed so that

many arrays can be connected

together to produce lights of

almost any size.
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Where to get them
Australia
Control Component Distributors:
Solar powered LED warning lights.
Ph:(08)9459 9131,
mobile: 0417 177 259.

K&C Stork: LED array solar-powered
warning signs. Ph:(03)5368 7370,
mobile: 0418 548 499.

Lateral Technology: LED marine
beacons and lights. Ph:(03)9772
9019.

L-Tronics: One-off manufacture of
LED arrays and bulbs in any colour
and voltage.  Ph:(03)9758 2275,
www.netspace.net.au/~spod

LUA Electronics: Information
displays and electronics signs.
Manufacture their own LEDs.
Ph:(03)9543 3311.

Sustainable Technologies Australia:
Solar LED garden lights. Also
distributors for the Jade Mountain
range of products. Ph:(02)6299
1250, email: catalog@sta.com.au,
www.sta.com.au.

Overseas
Holly Solar: Lots of white LED arrays
and bulbs in many shapes and
sizes. www.hollysolar.com

Jade Mountain: Also many LED
arrays and bulbs in white and other
colours. www.jademountain.com

Ledtronics: A huge range of LED
bulbs in all available colours.
www.ledtronics.com

to a 60 watt panel, which has a retail
cost of around $500!

So,  even though LEDs may be ex-
pensive, they can save you a lot of
money in power generating equipment
in a RAPS system. And this doesn’t in-
clude other savings, such as smaller di-
ameter cables and smaller batteries.

Other LED advantages
The low power consumption of LEDs is
not their only positive attribute. Having
no filaments, LEDs have an extremely
long life. Most are rated to 100,000 hours
of use, which equates to around 45 years
of use at six hours per day! Even then,
they will continue to work, though with
a reduced light output.

Another advantage with these devices
is that, being fully encapsulated in plas-
tic, they are virtually indestructible. They
can be subject to high vibration and
shock without problems, and are imper-
vious to water and most chemicals.

What’s on the market?
Most of us have seen the high-bright-
ness lights used on cars for eye-level
brake lights, as well as on bikes for safety
lights, or the tiny keyring torches with
red or amber LEDs inside.

Other commercial uses of LEDs are
warning beacons, (see the Products sec-
tion of issue 68 of ReNew for an exam-
ple), solar garden lights, and small arrays
designed to directly replace incandes-
cent bulbs.

These LED bulbs are available from
companies such as Ledtronics, Jade

What’s inside?
There is really not much to a
light emitting diode. They
basically consist of a tiny chip of
semiconducting material, with
strange names like gallium
arsenide and cadmium telluride,
encapsulated inside a moulded
plastic case. There are two leads
that exit the base of the case
which are connected to the chip.
The longer of the two leads is
usually the positive, and the
negative lead has a flat section
on the case flange near where it
enters the case.

The diagram below shows the
structure of the most common
5mm T1 3/4  case, though there are
many other case types, both
smaller and larger.

Variations include LEDs with two
or more chips of different colours
side-by-side, with a separate
positive lead for each chip. This
allows one LED to output more
than one colour. LEDs of this
type are used in multi-colour
display boards or for multi-
function indicators—eg, green
means ‘ok’, red means ‘oh-oh!’.

Plastic case

Lens

Reflector

Semiconductor
chip

Connect-
ing wire

Long
lead is
positive

The US made

DecorLED is a 120

volt AC bulb and

comes in a range of

colours, including

white. They are

designed for low-level

lighting and displays.

Mountain and Holly Solar in the US,
and are available in DC and 120 volt AC
versions (see side bar for contact details).

One area where LEDs have been em-
braced with open arms is that of infor-
mation displays. These include traffic
warning signs, moving message dis-
plays, and even giant-sized TV screens
at sporting grounds.

In the future
So, what does the future hold for this
type of lighting technology? My expec-
tation is that, with the development of

Flat section
on case
flange
indicates
negative
lead
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This LED bulb,

made as a one-off

by L-Tronics, runs

directly from 240 volts

and has 144 red LEDs in

six panels of 24. While it only

uses 20mA (about 5 watts) it has a light

output equivalent to a 40 watt incan-

descent ‘party’ bulb.

even brighter and more efficient LEDs,
we will see the end of incandescent bulbs
within five to 10 years, and possibly even
fluorescents not too long after that.

What about using LEDs now? Well, if
you have a RAPS system, or just care
about energy efficiency and reducing
landfill, then there are a number of com-
panies with products that can directly re-
place your light bulbs right now. While
most of the development work seems to
be happening overseas there are some
Australian companies who are also de-
veloping LED lights. Those we have
found are also listed in the sidebar. ✲✲✲✲✲

Finger on the pulse
There are two ways to drive LEDs, one of which can produce significantly
higher light outputs from less power. Most LEDs are simply driven with a con-
stant current (using a simple current-limiting resistor) of up to 20 milliamps or
so, and while this works fine, many LEDs can be made to produce more light
using a pulse system.

By sending short pulses of up to 100 milliamps or so through the LEDs with
large spaces between them, the effective light output can be increased while the
actual power used will be less. The graphs below demonstrate this principle.
The green line in each graph represents the average current used in each method.
Note that while the peak current in the pulsed method is 100mA, the average
current is half of that of the continuous constant current method.

When driving LEDs with a pulse circuit, there are a couple of things to look
out for. Firstly, it seems that not all LEDs will give a higher output when driven
this way, especially the ones of debatable quality that sometime appear on the
market. Also, some LEDs will not tolerate pulsing at all, and will suffer instant
death if you try this.

You must also make sure that the pulse circuit has the correct mark-space
ratio—that is, the LED is turned on and off for the correct amount of time.
The off time is usually around 10 times longer than the on time, to give the
LED chip time to cool off, and so that the average current does not exceed the
device’s ratings.

Your Number 1 Supplier of
Renewable Energy Products

With Showrooms in
2 Top Locations

Choice Electric Co.
• 3 Prospect St Bowen Hills Qld 4006 Ph: 1800 074 007
• 1/14 Quarry Rd Murwillumbah NSW Ph: 02 6672 4033

Email: choice@powerup.com.au  Web Site: www.choiceelectric.com.au

RAPS Trade
Enquiries Welcome

Authorised Distributor
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Imagine a bathroom where no steam es-
caped from the shower cubicle to grow
mould, the mirror never fogged up, the
window did not need to be open and the
noisy electric fan was replaced with a
quiet fan powered by the shower water.

On the rare occasion when I cleaned
the bathroom, I thought there must
have been a better way to arrange things
to reduce mould build-up. When I
heard about the Envirofan this pre-
sented an opportunity to enclose the
shower cubicle and ventilate it through
the wall.

The Envirofan takes some of the pres-
sure out of the shower water before it
reaches the shower head to spin a venti-
lation fan for the bathroom. Not only
does it replace the need for an electric
fan but it can safely go where no electric
bathroom fan has ever safely gone be-
fore. Electric fans must be located at least
1.5m from showers for safety reasons.

There appear to be some small but
practical environmental and health ben-
efits of using this device. Less electric-
ity is used than by powering a distant
electric fan. Energy is also conserved in
other ways.

The fan turns on and off automati-
cally with the shower, so it can not be
left on or off by mistake. This adds an
element of safety, as there is no reach-
ing for an electrical switch with wet
hands after your shower has begun.

The bathroom is warmer because the
window does not need to be open and
less cold air is drawn into the house and
the bathroom by a less powerful but
well placed fan. There is less need for
heating in the bathroom and less hot
water is used to stay warm.

On the morning I tested air tempera-
tures it was 0°C outside, 12°C in the
bathroom and 25°C in the shower cubi-

cle. I hang my towel next to the cubicle
door and dry myself in the shower cubi-
cle. Stepping out dry into 12 degrees is
quite comfortable compared to the of-
ten freezing conditions associated with
facing an open window while dripping
wet!

Another benefit of the Envirofan is
that moist air is efficiently contained and
discharged directly out of the bathroom
from the shower cubicle. The moist air
can be kept from fogging the mirror,
dampening towels and supporting
mould growth on the walls and ceiling.

One limitation of the Envirofan is
water pressure. The manufacturer sug-
gests at least 12 litres per minute is
needed to ventilate a bathroom and have
performance rivalling an electric fan. By
enclosing the shower the fan does not
have to ventilate such a large space, it is
closer to the steam and does not have
to work as hard or use as much water.
Although not tested I believe a water
conserving shower head running flat
out may drive the fan effectively if it
only has to ventilate a shower cubicle.

We have relatively high water pressure
and the fan was still spinning at a water

Harnessing shower power
Callum Morrison puts an
electricity-free bathroom
extractor fan to the test

Callum’s daughter Skye approves of the energy-saving Envirofan.

Roof Open
window

steam

foggy
mirror

damp
towel

water
pipe

external
house
wall

mould
on beam,
ceiling &
wall

Original shower cubicle New cubicle with Envirofan
vented
steam Envirofan closed

window

clear
mirror

dry
towel

air
enters
around
doors

water up
to fan

external
house wall

water
pipe

water down
to shower

[Product review]
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reason the Envirofan is not recom-
mended to be installed in front of wa-
ter conserving shower heads.

Before buying the Envirofan I suggest
taking a bucket and your watch (water-
proof) into the shower. See how full the
bucket gets in one minute.

We are lucky to have very high wa-
ter pressure but future versions are

likely to further reduce the need for
high water mains pressure and also
allow the use of low flow shower
heads.

The trial has worked well and I will
soon replace the temporary plastic,
cardboard and masking tape installation
with proper bathroom materials. This
innovation makes for less bathroom

cleaning, a more pleasant shower and a
better start to the day.        ✲

The Envirofan costs $80 plus $9 post-
age and is available from EPC Devel-
opment Group, PO Box 12, Babinda
QLD, 4861. Ph (07) 4067 1188. It is also
available from Rainbow Power Com-
pany, Ph (02) 6689 1430.

[Product review]

Hassle-free Water Power
If you have a reasonably fast running stream or tide nearby and
300mm of water clear, the Aquair Underwater
Generator can produce 60 to 100 watts
continuously - up to 2.4kWh per day.
There is NO TURBINE, NO DAM, NO
PIPE.  Water speed 8 kmh (brisk walk)
= 60 watts, 13kmh = 100 watts.  Timber,
rock, or natural venturi increases output.

12V or 24VDC models available.

Quirk’s Victory Light Co.
PO Box 441, Rose Bay NSW 2029

Ph: 02 9371 6600, Fax: 02 9371 6623, Email sneill@ibm.net

Hassle-free Wind Power
The Ampair 100’s rugged 455mm blades produce up to 100

watts continuously, 24 hours per day, at wind
speeds from ~12kms to 160kms/hour.  No
brakes or furling needed - this machine is

guaranteed at any windspeed.  The Ampair is
a veteran of 3 years continuous

Antarctic service.  This machine
can be roof or pole mounted.

Ladies
Why not become a member with

6.5% p.a. NO FEES
Minimum Investment $10

RIDGWAY MICROCREDIT Ltd
Investing in Australia’s working poor

Grameen Style Replications ACN 087 357 300
Reply Paid 5, 2 Kowara Cres Merimbula, NSW 2548

or Fax (02) 6495 1276
email: rigmicro@telstra.easymail.com.au

See our series on ‘Making the Change’ and
check out our new web site greenconnections.com.au

Green Connections is a magazine focused on providing
solutions for sustainable living. It deals with thought-
provoking issues balanced by practical applications.

Green Connections is distributed through-out
newsagents in Australia.

~
a permaculture & landcare magazine

A 1 year subscription (six issues) is $30 or just $50 for 2
years. Credit cards accepted. Cheque/money orders to:
Green Connections, PO Box 793, Castlemaine, 3450.

Ph:(03) 5470 5040 Fax:(03) 5470 6947.
green@castlemaine.net.au

~

Green CONNECTIONS
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[Q & A]

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, PO Box 2001, Lygon St
North, East Brunswick VIC 3057.

AC generators
I can’t  find any information on using a
240 volt motor as a generator. Several
people have told me it can be done, but
none of them have actually done it.

Can you point me towards any infor-
mation on this topic? Maybe you could
tell me whether it can be done or not,
and if yes, how is the motor set up, what
speed is it run at, would you run it in
reverse, and what power will it put out.

Scott Pepper, Northcote VIC

Using AC motors as generators involves con-
necting a suitably rated capacitor across the mo-
tor terminals. It can also be done on a 3-phase
motor with three capacitors.

However, there are one or two things to watch.
The first is that only some motors will work.
This is because only some motors have enough
residual magnetism to excite the stator windings,
and thus start producing power. Fortunately, the
commonly available Crompton-Parkinson is one
of those motors that can be used as a generator.

The capacitor required depends on the size
of the motor. The approximate value for a ¼
hp motor is 12 to 20 microfarad. There was
an article in issue 31 of Soft Technology that
deals with this, and this issue will be available
on our new CD-ROM, to be released soon.

Lance Turner

Large solar water heaters
My daughter has just had twins after
three previous children, and their house
will have to be extended. She is con-

cerned that because the new larger hot
water service will have to be at ground
level, she will lose the benefit of solar.

I told her that I didn’t think this is so.
Could you please supply me with de-
tails of the pumps available to overcome
this problem, and names of suppliers?

Jim Moore, Merbein VIC

There is no reason that a ground-based water
heater cannot have solar collectors attached, in-
deed the Solahart Aurora is just such a sys-
tem. It was featured in issue 67 in the Products
section, and uses gas boosting. Solahart also
makes the Streamline system, which is simi-
lar but with electric boosting.

The Aquamax can be used in a split system,
it is a gas-fired, ground-based water tank that
has provision for connecting to solar collectors.

However, there is no reason why you need
to have a ground-based system at all, most
solar water heater manufacturers have systems
of 300 litres or more, which should be ad-
equate for even the biggest family, providing
water-efficient shower heads and appliances
are in use in the house.

If you have already purchased the new
water heater, and wish to install solar collec-
tors, you will need a pump to circulate the
water. Details of two suitable pumps can be
found in the pumping buyer’s guide in issue
67 of ReNew. You will also need a suitable
controller for the pump, so I suggest you talk
to a solar water heater installer.

Lance Turner

12 volt light timer
It’s the time of year when I must insist
my family members turn off lights in
our 12 volt powered house.

There’s one light in particular in our
walk-in wardrobe that should be fitted
with a 2 to 5 minute timer. Would you
have a design for one I could install to
this light switch, or some other type of
switching mechanism?

A Cauchi, Huonville TAS
I don’t know what type of switches you have
installed, but if you are using standard 240

volt wall switches, then you could replace the
switch with a timer switch, available from elec-
trical wholesalers.

These work by using a piston inside a tube
with a very small air inlet. When you push the
button, air is expelled from the tube as the piston
moves down, and the light is turned on. As the
air slowly enters the tube via a small screw-ad-
justable hole at the back of the switch, the piston
creeps back out until the switch is tripped off.

There are also a number of timers available
in kit and pre-built form from companies like
Jaycar Electronics and Dick Smith Electron-
ics, such as the Flexitimer or the multi-timer
module in the Dick Smith’s Discovery Series
range. These are between $20 and $30, and
run directly from 12 volts and have a relay on
board that could switch the light directly.

Lance Turner

A six-volt fluoro
I would like to run a 6 volt fluorescent
tube from a 6 volt lantern battery. Can you
please tell me what circuit I would use?

Ron Bluhm, Yinnar VIC

I am not sure what you mean by a 6 volt
fluoro tube, I assume you mean a 6 watt tube.
Fluoro tubes themselves have no voltage rat-
ing as such.

A fluoro requires a very high voltage to ‘fire’, typi-
cally hundreds of volts, and will then run at up to
100 volts or so while actually running. This re-
quires the use of a special fluoro inverter, which is
not particularly easy to build. There are a number
of these inverters on the market for 12 and 24 volt
use, but I have not seen one for use on 6 volts.

The simplest way to get a circuit to run a
small tube from 6 volts would to be to canni-
balise a (4-cell) fluoro torch or lantern. These
are quite cheap and are readily available from
hardware and camping stores. You need to be
careful of the output voltage of even a small
inverter—they can be dangerous and may give
a nasty bite, so don’t touch the fluoro tube con-
nections while it is running.

Apart from this, the only other suggestion I
have is to forget the fluoro altogether, and use some
of the new white LEDs instead, they are far
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[Q & A]

simpler to implement, and last almost forever.
An article on these appears elsewhere in this
issue.

Lance Turner

Charging nicads
We have used a remote power system
for our household power for nearly 10
years now. The system consists of an
array of photovoltaic cells of various
types and vintages that produce about
7 amps at 24 volts, and a Platypus Power
micro-hydro unit which contributes up
to 5 amps when the creek is flowing.

Last year I replaced the battery charge
controller with a PL20, which handles
the sum of both PV and turbine input.

I have recently obtained a set of sec-
ond-hand nicad cells to replace the lead-
acid ones we are currently using. The
nicad bank consists of 20 cells which I
am told allows for the lower voltage of
nicad cells.

As the PL20 has a program that al-
lows the user to adjust all of the settings,
I am hoping it will be capable of con-
trolling the new battery setup. Are you
able to advise me what the settings
should be on the PL20 to give best per-
formance on the new batteries?

As I am not yet familiar with the char-
acteristics of nicads, could you please
give me a rundown on what to expect
and how they should be managed and
maintained to give maximum perform-
ance and life? Do these nicads suffer
from the same memory effect that their
smaller counterparts do?

As a result of the new nicads I have
some redundant lead acid cells to sell
or trade if anyone is interested in mak-
ing an offer. At this stage they’re still
being kept charged to keep them in
good order.

Neil Padbury, Wodonga VIC

Large format nicads do not suffer from memory
effect like the small cells do, so this is not a prob-
lem.

As far as charging the cells is concerned, I have
heard numerous industry people tell me that nicads
generally do not need to be used with a regulator,
though the manufacturers of nicads say this is not
the case, and a regulator should be used.

We contacted Plasmatronics, the manufac-
turers of the PL20, and they suggested that
you could use the standard flooded-lead-acid
program for your nicad bank. The trick seems
to be to avoid excessive gassing and exposing

the plates from the electrolyte boiling away.
They also suggested that you could get slightly
higher system efficiency by setting the charg-
ing voltage to 31 volts for a 20 cell bank.

In issue 67 of ReNew we published a re-
sponse from John Paton of Solar Charge to a
similar question. He suggested that nicads
should be charged to a higher voltage than lead-
acid. By his calculations, you should be charg-
ing to 34 volts.

Lance Turner

Car alternator wind generator
I want to use a 40 amp (internally regulated) car alternator in a home made wind
generator to power my battery bank. I currently use an alternator in conjunction
with a petrol motor.

The switch between the light bulb and the field is initially in the off position. Once
the motor is started, the switch is turned to on and the alternator starts charging.

I assume that if there is no wind, the power from the batteries would flow back
into the alternator. How could I overcome the problem?

I also want to install a fuse to protect my alternator from damage as well as install a
voltmeter and ammeter. If you could send me a diagram I would dearly appreciate it.

Wayne Briscoe, Geebung QLD

Apart from the problems associated with using a high speed generator like a car alternator in a low
speed machine like a wind generator, the answers to your questions can be seen in the diagrams above.

You can stop current flowing back into the alternator field with a diode, it should be rated to take
full alternator current, and will need to be adequately heatsinked. A Schottky diode is the best bet,
these have a much lower voltage drop across them, and so don’t waste as much power. However,
if using a diode, the alternator must be able to self-excite, that is, it needs enough residual magnet-
ism in its field to start producing power without the application of an external source of electricity.

Another option is to omit the diode, and replace the field switch with a speed-controlled switch,
so the field only has power when the turbine is spinning fast enough to charge the batteries.

The fuse and diode go in the positive line along with the ammeter or ammeter’s shunt, if it is
separate. The voltmeter is connected directly across the battery.

Lance Turner

A circuit diagram to

enable use of the

alternator for a

wind turbine.

Voltmeter

Diode Fuse Amme-
ter

Wayne’s original configura-

tion when charging from a

petrol motor.
Switch Bulb

Battery

Alternator
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[Sustainable technology events]

Going Solar events for 1999
• 9 October—Non-toxic paints and finishes
• 13 November—Solar electricity
• 11 December—Solar hot water
Contact: Going Solar, 322 Victoria St, Nth
Melbourne 3051, ph:(03)9328 4123,
www.green.net.au/goingsolar
SRD Talks
22 September—ecological building materials
13 October—Everyday products—responsi-
ble design in our daily lives
Contact: Society for Responsible Design, PO Box
288, Leichhardt NSW 2040, ph:(02)9564 0721,
fax:(02)9564 1611, email: srd@green.net.au,
www.green.net.au/srd
Passive and Low Energy Architecture
22-24 September, 1999
Centred in Brisbane, QLD
Includes a symposium in Melbourne, a vis-
it to the ‘green games’ Olympic site in Syd-
ney, 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
Solar Energy International workshops
• 3 October—overview of solar, wind and wa-
ter power for home use
• 4-9 October—PV design and installation
• 11-15 October—micro-hydro power
Contact: Solar Energy International, PO Box 715,
Carbondale, CO 81623, USA, ph:+1 970 963
8855, fax:+1 970 963 8866,
email: sei@solarenergy.org, www.solarenergy.org
Model Solar Vehicle Challenge
16-17 October, 1999
Scienceworks Museum, Spotswood, VIC
This event will include competitions for
both model solar cars and boats.
Contact: Paul Wellington or Catrina Mahony,
ph:(03)9903 2156, fax:(03)9903 2766, email:
Paul.Wellington@eng.monash.edu.au, web site: http:/
/mec.eng.monash.edu.au/solar/index.html
National Water Week
17-23 October, 1999—NSW
An awareness campaign to promote our most
precious resource—water.
Contact: Terry Biscoe, ph:(02)9954 9904.
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
Environment Japan ’99
20-23 October, 1999, Osaka, Japan
Aimed at promoting importing environ-
mental products into Japan.
Contact: Japan External Trade Organisation, Level
19, Gateway, 1 Macquarie Place, Sydney NSW,
ph:(02)9241 1181, fax:(02)9251 7631, web site:
www.environmentjapan.org
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
Seed savers conference
30-31 October, 1999
The Seed Centre, Byron Bay, NSW
Twelfth annual conference will coincide with
the inauguration of the new seed centre.
Contact: The Seed Savers’ Network, BOX 975,
Byron Bay NSW 2481, ph:(02)6685 7560,
fax:(02)6685 6624, email: jude@seedsavers.net,
www.seedsavers.net

APEC Technomart
1-6 November, 1999, Gold Coast, QLD
This year’s event will have a large component
dealing with environmental conservation.
Contact: C/- Fisher Adams Kelly, Level 13, AMP
Building, 10 Eagle St, Brisbane QLD 4000,
ph:(07)3229 2624, fax:(07)3221 2260, web site:
www.pacrimtechnomart.com

SEIA Energy Smart Expo
8 November, 1999
Australian Technology Park, Sydney
The inaugural event of the recently formed

Sustainable Energy Industries Association.
Contact: Suzanne Dunford, SEDA, ph:(02)9249
6107, email: sdunford@seda.nsw.gov.au
Recycled organics conference
23-25 November, 1999
Hyatt Regency Coolum, SE Queensland
Aimed at sustainable organic recycling.
Contact: Exceptional Events, ph:(07)3350 6909,
fax:(07)3359 2397.
Renewable Energy Fair
27-28 November, 1999
Hanging Rock, VIC
Will include displays on permaculture and
agriculture, tours of local energy efficient
buildings, more exhibitors, bigger display
tents and more food available.
Contact: Going Solar, ph:(03)9328 4123.
Solar ’99
1-3 December, 1999
Deakin University, Geelong VIC
This is the 37th annual conference of the
Australian and New Zealand Solar Energy
Society, and focuses on opportunities in a
competitive marketplace.
Contact: ANZSES Administrator, PO Box 1140,
Maroubra NSW 2035, ph:(02)9311 0003,
fax:(02)9311 0004, www.ecse.monash.edu.au/prof/
solar/solar99
Clean Energy 2000
25-29 January, 2000
Geneva, Switzerland
Forum to review clean energy policies and
energy planning in the context of the Glo-
bal Energy Charter.
Contact: Clean Energy 2000 Secretariat, Rue de
Varembé 3, POB 200, CH-1211 Geneva 20,
ph+41 22 910 3006, fax:+41 22 910 3014, email:
conference@cleanenergy2000.com,
www.cleanenergy2000.com
Renewable technologies conference
9-11 February, 2000
Tamil Nadu, India
A forum for anyone interested in the imple-
mentation of renewable energy technologies.
Contact: Dr C Palaniappan, Organising Secretary,
171/2, Madurai Kamaraj University Rd, Rajambadi,
Madurai Kamaraj University Post, Madurai
625021, India, ph/fax:+91 452 858607, email:
pen@vsnl.com
World Renewable Energy Congress
1-7 July, 2000
Metropole Hotel, Brighton, UK
Aimed at ensuring that renewable energy
takes its proper place in modern society.
Contact: Professor Ali Sayigh, Congress Chairman,
147 Hillmanton, Lower Earley, Reading RG6 4HN,
UK, ph:+44 1189 611 364, fax:+44 1189 611
365, email: asayigh@netcomuk.co.uk,
web site: www.wrenuk.co.uk
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[Products]

New solar panel range
The new range of European Photowatt panels are available in sizes from 12 watts through to a
hefty 90 watts.

The Photowatt panels use polycrystalline cells and are available in two different construction
types, glass front with Tedlar back and glass front and glass back. The glass/glass units are said to
have the advantages of maximum moisture resistance, higher rigidity and mechanical strength,
and greater safety when used in high-voltage arrays.

There are six models in the glass/glass range, 12, 22, 40, 50, 65 and 70 watts, while the glass/
Tedlar panel is rated at 90 watts.
rrp 12W: $215, 22W: $325, $40W: $425, 50W: $495, 65W: $650 and 90W: $895.

Distributed by Solar Sales P/L, PO Box 190, Welshpool WA 6986, ph:(08)9362 2111,
fax:(08)94721965, email: info@solarsales.com.au, website: www.solarsales.com.au

Plug and play solar fountain kit
The Solar Garden and Waterfall kit from ARTA contains an 11
watt UniSolar solar panel on a pole mounted frame, a 12 volt pump,
solar maximiser, wiring harness, fountain and plastic pipe—
everything needed to set up a solar water feature, except the pond.

The components are mounted in appropriate places in the gar-
den, and plugged together with the wiring harness. No electrical
experience is needed.

rrp: $349

Manufactured by ARTA, PO Box 700, Cooma NSW 2630,
ph:(02)6453 3281, email: arta@cooma.snowy.net.au

Marine pump
This unit is designed for marine applications but is capable of pumping all manner of liquids
because of the highly corrosion-resistant plastics and ceramics used in its construction.
The DC motor drives the pump rotor via a magnetic coupling, allowing the pump to
be completely isolated from the motor without the need for shaft seals.

The pump is available in three different types, in eighteen different mod-
els, with numerous options including drive magnets of four, six or eight
poles, different hose inlet and outlet sizes, 12 or 24 volt DC motors, and
different construction materials in the pump body for different applications.
Pumping rates are from 30 to 100 litres per minute, depending on model and
head.

rrp: $675 for the MP-30R up to $1273 for the MP-70, plus tax if
applicable.

Manufactured by Jindra Energy Conversions P/L, 5 Ngumby Crt, Vermont South VIC 3133, ph:0411 111 556,
fax:(03)9887 4907.
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[Products]

Solar array tester
If you have to test a large solar array to find a dud panel, it can be a time-
consuming process.

The Spi-Array Tester 800 is capable of testing solar modules and arrays
from 10 watts right up to 36 kilowatts. Each panel can be tested along its full
power curve in less than a second, and the curve data can then be stored in
memory or saved to floppy disk.

The tester also records temperature and irradiance values and can calcu-
late accurate performance values for the panels under varying conditions.

The tester package includes the tester module, a factory configured laptop
computer, connecting cable, testing software, AC charger (110/240 volt) and
connecting leads for connection to the module under test.

Manufactured by: Spire Corporation, One Patriots Park, Bedford MA
01730-2396 USA, ph:+1 781 275 6000, fax:+1 781 275 7470,
email: mcovino@spirecorp.com, www.spirecorp.com

Rechargeable lawnmower
It has been several years since a new rechargeable electric mower was released, until this new machine from
Victa. While not as large or powerful as a petrol mower, this unit would be ideal for anyone with a relatively
small lawn to care for.

The mower uses a 24 volt system, with a 500 watt motor and a pair of 12 volt, 9 amp-hour batteries that
are fitted into a removable pack, allowing you to swap the flat battery for a charged one and keep on
mowing.

Like many of the Victa range, the cordless electric mower is a mulcher mower, so you don’t need a
compost heap for the lawn clippings.
rrp: $569

Manufactured by Sunbeam, PO Box 60, Campsie NSW 2194, ph:(02)9789 8788, fax:
1800 022 154, www.sunbeam.com.au

Energy management system
If you have one of the Selectronic SE range of inverters, then you might want
to consider the latest add-on for these units. The Energy Management MKII
package is a plug-in board that upgrades the inverter to be able to read, log,
regulate and control an independent power system.

Once installed, all these functions can be operated from the inverter’s front
panel, the remote keypad, a remote computer, or even from a computer via a
phone line.

rrp: $360.

Manufactured by Selectronic Australia, 25 Holloway Drv, Bayswater VIC
3153, ph:(03)9762 4822, fax:(03)9762 9646,
email: sales@selectronic.com.au, www.selectronic.com.au
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Backup power supply
With the year 2000 rapidly approaching, there seems to be a lot of concern over the reliability of
electricity supplies. While there are many UPS (uninterruptable power supply) systems avail-
able, most are designed to provide less than an hour of backup power.

The VPS Storm Master is different in that it connects to a large external battery bank and can
provide power for a much greater length of time. It also has an inbuilt mains battery charger and
a regulator to allow solar panels and wind turbines to be connected, allowing the VPS to become
the central hub of an independent power supply system.

The VPS is available with either modified square wave output in either 350, 600 or 1200 watt
capacity, or pure sinewave output of either 300, 500 or 1000 watts. The system also has dual invert-
ers to supply both front and rear power points, a separate 12 volt DC cigarette lighter socket, and
four individual automatic lighting circuits so you are not left in the dark when the power fails.
rrp: modified square wave: $1800 for he 350 watt, $2195 for the 600 watt and $2699
for the 1200 watt. Sinewave prices are around $500 extra on each unit.

Manufactured by The Vital Earth company, freecall: 1800 243 626, email:
vital.earth@hunterlink.net.au

Can you feel a pulse?
Not if your batteries are suffering from severe sulphation. In fact, sulphation is the
number one killer of lead-acid batteries in Australia today.

The Can-PULSE battery maintenance system is supposed to help prevent battery
sulphation by sending short, sharp pulses of current through the battery while it is
being charged. The manufacturers also claim that, as well as preventing sulphation, the
Can-PULSE system can actually reverse sulphation in a dying battery.

There are a number of different Can-PULSE products, including units designed to extend the life of 12 and 24 volt automo-
tive and marine starting batteries, power supply storage batteries, and electric vehicle traction batteries up to 120 volts.

Distributed by Powerflow Technologies Ltd, PO Box 11822, Wellington, New Zealand, ph:+64 4 384 1988, fax:+64
4 384 1977, email: service@powerflow.co.nz, www: http://www.powerflow.co.nz

Using less trees
In issue 68 of ReNew we discussed wood heaters and their problems associ-
ated with particulate emissions. Plain wood often has a high water content
and can vary in quality enormously.

The Log-ett firelog is made from hardwood shavings and sawdust, compressed
under heat to form hard wood blocks about half the size of a house brick. The
manufacturers claim that the fire logs will burn with 88 per cent less carbon-
dioxide, 66 per cent less particulate matter, and 66 percent less creosote pro-
duction than the average chunk of tree, thus helping to reduce wood-fire
pollution.

Other versions of the fire logs are made from recycled newspapers or waste
rice husks, recycling often wasted materials.

rrp $3.50 for a 10kg bag.

Manufactured by LOG-ETT Australia, PO Box 497, Woodend VIC 3442, ph/fax:(03)5428 1466, email:
c.a.n@ssc.net.au

[Products]
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Plastic batteries
There has been a lot of promises made about new battery technologies in
the past, with very few new products becoming available. However, it ap-
pears that lithium polymer batteries have finally made it onto the market.

These batteries consist of layers of polymers (plastics) with different
properties, sandwiched together to form a battery.

The Ultralife lithium polymer batteries have greater storage capaci-
ties than even nickel-metal-hydride batteries, making them one of the most energy-
dense battery options available (up to 125 watt-hours per kilogram, compared to lead
acid at 30-35 watt-hour per kg).

The Ultralife batteries can be made in almost any shape, as thin as 1mm, and can be configured in any series/parallel
combination to produce a battery of the desired voltage and capacity.

The batteries are also very safe, containing no corrosive liquids or metallic lithium, and are resistant to abuse from over-
charging and discharging.

Prices are not set yet, but they are expected to eventually  cost around the same as an equivalent sized lithium-ion
cell.

These cells are currently only available from the manufacturer, Ultralife Batteries, 2000 Technology Parkway,
Newark, NY 10920 USA, ph:+1 315 332 7100, fax:+1 315 331 7800, www.ulbi.com

Build your own solar cooker
This CD-ROM contains detailed instructions on how to build your own reflec-
tive solar cooker using cheap beach umbrellas and reflective film.

The CD uses html format, so you simply open the intro file in your favourite
web browser and work from there. The plans seem very detailed, and include
templates that can be printed out for cutting the reflective film, as well as literally
hundreds of photos and diagrams.
rrp: $30 including postage inside Australia.

Distributed by Brett White, 10 Buller Street, Charlestown NSW 2290,
ph:(02)4943 5701, email: solarbbq@bigpond.com, www.users.bigpond.com/
solarbbq

Battery charger/generator controller
If you have a backup generator, then you need a good quality battery charger.
Some chargers on the market definitely do not put out their rated power
and have other problems like production of harmonics and poor power
factor, which can play havoc on gen sets.

The RGS battery charge system has been specifically designed for the
RAPS market. It has many features so that, when combined with other
system components like the Selectronic range of inverters or PL Series Plasmatronic regulators, it can be configured to make
the power system fully automatic.

The charger has a true 40 amp continuous charge current output, automatic changeover between the inverter and genera-
tor, automatic generator start and stop (when used with an autostart generator, of course), generator speed monitor, circuit
breakers for the load, inverter, generator and battery, full output regulation and adjustable current limiting, overload and over
temperature protection and has C-Tick approval.

rrp: around $1700.

Manufactured by RGS Technology, 27 Lyttleton St, Castelmaine VIC 3450, ph:(03)5470 5890, fax:(03)5470 5892.
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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

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.

N

Air Marine Australia
Ph:(03) 9874 6103

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

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

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

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

•Simply installed
•Able to pump to 80m (250’) head
•No expensive rebuilds - approx $40 parts
•Low maintenance
•Capable of pumping up to 18 l/min (4 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 3646

Ph (03)5828 6452 mob 0418 340 717

AFFORDABLE WINDPOWER

ALTERNATIVE PLANS & PRODUCTS
1999 CATALOGUE

Contains alternative power generation,
ethyl alcohol production, wind power, gas
generation, solar stills & ovens, low
voltage workshop set-up, appliance
conversion, mini work vehicle plans,
water pumps, steam engine and methane
generators, electric vehicle conversion,
fuel cells, solar water heaters, free energy
motors & generators.

Send $5.00 cash, money order, cheque to

Alternative Plans
P.O. Box 487
ASHGROVE QLD 4060
email: alterpla@gil.com.au

DODODODODOWMUSWMUSWMUSWMUSWMUS
Composting
Toilet

Dowmus Resource
Recovery Pty Ltd

PO Box 203, Geebung QLD 4034
ph:(07)3265 2755, fax:(07)3265 4900
Email: dowmus@ozemail.com.au

Designers and manufacturers
of organic waste management
systems.

You can get your

Home Stone
Flour Mill

from
Don’s Better Bread

From $179.00

Ph: 0417 591 918
(03)9756 6946

6 Cedar Crt
Monbulk VIC 3793

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

Barker Electrical
Lot 333 Aroo Rd

Ulladulla NSW 2539

Ph: 02 4455 4025  Fax:02 4455 3393

For all your Alternate
Energy Needs

Authorised Distributor

1/474 Centre Rd Bentleigh VIC 3204
PO Box 3043 Dendy VIC 3186
Ph 03 9563 9862, Fax 03 9563 9889

A Licensed Dealer in Securities

Investment & superannuation
advice for all your ethical needs

Robert McPherson
BCom Dip Bus

Authorised representative of

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).

The GlockThe GlockThe GlockThe GlockThe Glockemannemannemannemannemann
WWWWWater Pater Pater Pater Pater Poweredoweredoweredoweredowered

WWWWWater Pater Pater Pater Pater Pumpumpumpumpump
• Reliable water-powered water pumping
• Low fall, as little as half a metre
• Pumps to a head of 200 metres
• Runs quietly – environmentally safe
• Versatile – install in any creek or river
• Minimal maintenance
• Easy to operate – no fuel costs

For further info: Ring Sydney (02) 9708 0900
Mobile: 0411 863 693 Fax (02) 9708 0900

Write to: P.O. Box 357 West Ryde 1685

Highest Quality
Power Systems
for Homes, Farms
Wineries, Aquaculture etc.

AUST. WIDE (03) 53418232
info@adtech-windpower.com.au

FACTORY INSTALLATION TEAM,
FRIENDLY ADVICE & DESIGN

BERGEY WIND TURBINES & WIND
ELECTRIC PUMPING SYSTEMS.
ADTECH TOWERS, DC ENGINE
DRIVEN BATTERY CHARGERS etc.

MANUFMANUFMANUFMANUFMANUF. & IMPORTERS:. & IMPORTERS:. & IMPORTERS:. & IMPORTERS:. & IMPORTERS:
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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

Send for your colour catalogue
for $10 to:

WSSM
PO Box 1239 Caboolture Qld 4510

Ph/Fax: (07) 3886 6863

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

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

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 $420.00 plus Sales Tax and Delivery
FREE CATALOGUE AND PRICE LIST

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

Solar Sales Pty Ltd
PO Box 190, Welshpool, WA 6986

Ph:(08) 9362 2111, Fax:(08) 9362 3231
Email: info@solarsales.com.au

WWW: http://www.solarsales.com.au

• Solarex Solar Panels
• Deep Cycle Batteries
• Charge Regulators
• Sine Wave Inverter/Chargers
• Mounting Frames & Cables
• System Design Service
• Domestic and
  Commercial

Optional PowerOptional Power
Yager  Electronics Pty. Ltd.

inc Optional Power
PO Box Q43, SYDNEY NSW 1230

PH/FAX: 02 9979 9672
EMAIL: yager@mpx.com.au

Suppliers of Inverters,
Solar Panels, Batteries,

Regulators, Wind Generators,
Fridge/Freezers,

12 volt accessories and more!

www.optionalpower.com.au

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

The 12 Volt Shop
Also 24 & 48 V systems!

Unisolar 64W
Special $499

70 page catalogue available
U4/12 Kewdale Rd

WELSHPOOL   W.A.   6106
PH: 08 94581212

FAX: 08 94581977

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

Ridgway
Microcredit Ltd

ACN 087 357 300

• Investing in Australia’s
working poor

• Grameen Style Replications
• Action for the awareness &

elimination of Poverty &
Hunger

Reply Paid 5, 2 Kowara Cres
Merimbula NSW 2548
Fax (02) 6495 1276
Email rigmicro@telstra.easymail.com.au

Ph: (08) 9204 1521 • fax: (08) 9204 1519
3/61 Guthrie Street, Osborne Park WA 6017

• Waterpumps Wholesaling
& Manufacturing

• Remote Area Power
Supplies

• Water Purification
• Emergency Power, Solar
Lighting, Solar Systems

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

• Manufacturers of Home & Commercial
sized turbines from 50 watts to 50 kW

• Assistance in preliminary site evaluation
& equipment selection

• Accurate performance curves available
1/57 Churchill Ave, Bright. VIC 3741
Ph 03 5755 2383 Fax 03 5750 1777

Email plapower@netc.net.au
Homepage www.netc.net.au/platypus/

Trade enquiries welcome

Hydro Electric
Systems

Platypus
Power

Sharpe & Jephcott
5 McLauchlin Ave,
Sandringham 3191
Ph 03 9598 5775
Fax 03 9502 0113
Email djsharpe@alphalink.com.au

• New & used equipment
(Australia wide)

• Discount Solarex &
Photowatt panels

• Repairs to inverters etc.

Low Energy



AUSOLAR
Solar & Renewable

Energy Systems

PO Box 244, Deception Bay Qld 4508,
Ph:(07)3888 5051 Fax:(07)3888 2114

Get up to $7,500 cash-back*
(*Conds. apply, Qld Govt. Rebate Scheme)

Solar Power for domestic, rural &
camping applications

• Solar Modules • Water Pumps
• Batteries • Electric Fences
• Inverters • Wind Generators
• Hybrid Systems

15 years experience, Accredited
RAPS designer & installer

NSW
& ACT
>

QLD
>

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.

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.

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

Will the Earth Survive?
Yes, if we change our ways now.
Multi-disciplined professionals
helping people and businesses
to live, work and build sustainably.

HUNTER VALLEY

PO Box 137, East Maitland NSW 2323,
ph:(02)4941 1129, fax:(02)4933 9614,

email: set@hunterlink.net.au

Wind & Solar

Wind prospecting: chip
milking to 50m towers.
Solar roof-mount grid-
connect (SEDA).
PV panels, AIR, SEA,
Apollo, & Odyssey.

neoenergy Wollongong
www.users.bigpond.com/neoe.htm
Free 7-day helpline: 02-4225-2401

SOLAR

(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

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

Newton Systems
6 Alma St, Chadstone VIC 3148

Ph: 0500 827 828
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.

SOLAR • WIND • HYDRO

Consultation, Design,
Sales & Installation

Rod, Roslyn & Andrew Menzies
FULL SEIA ACCREDITATION

 1 Railway Street, Colac, 3250
Ph:(03)5231 3593 Fax:(03)5231 1844

RENEWABLE

RESOURCES

WORKSHOP

Specialist designers
and winners of
7 National and
Victorian Awards for
Energy Efficient
Design and
Environmentally sustainable
architecture.

Design of over 250 homes and
renovations in Victoria and
interstate.

25 Lanark St East Brunswick 3057
Ph:(03)9386 3700, fax:(03)9386 3043

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

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

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:(03)5368 7370, Fax: (03) 5368 7360,

mobile: 0418 548 499

K. & C. Stork
Solar Power
Consultants

Renewable  Energy
& Sustainable Living

322 Victoria St, Nth Melbourne 3051
(03) 9328 4123     est. 1978

Design & installation via our dealer
network in Vic, Tas & Sth NSW

Solar, Wind & Micro-hydro,
Inverters, Regulators, Batteries,
Chargers, Gas, DC & Portable
Refrigerators, Solar Hot Water,
Composting Toilets, Greywater
Systems, Rainwater Tanks, Non-
toxic Paints, Wood Heaters & More

SOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGE

Grid Connected and RAPS Solar
Power for City and Rural

Authorised Distributor:
Solarex, Selectronics, Century
Also: DC and Gas Fridges,

Ex Govt. Batteries

115 Martin St. Brighton VIC 3186
Ph: (03) 9596 1974
SEIAA Accredited

TRADE ENQUIRIES WELCOME

The Energy
Shop

27-29 Sydney Rd
Goulburn NSW 2580
Ph: (02) 4822 2777
Fax: (02) 4822 2590

•Fully Accredited Designers
and Installers of Renewable
Energy Systems

•12 Years Experience in the
Business

•Proven Backup and Service



Solar Tasmania
Established since 1978

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
>

ENERGY CONSULTANTS

120 Prospect Rd
Prospect SA 5082

Ph/fax:(08) 8344 7298
Solar, wind, diesel rural houshold
systems. Batteries, inverters, lighting,
controls, solar pumping, bores, dams,
wells, rivers, solar hot water heating
systems, combustion stoves & cook-
ers, solar pool heating, Bio Paints,
composting toilets, Dunlite wind
generator parts.

WA
>

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

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.

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

State Distrib utor For:
Solarex, Selectronic,

Battery Energy. G.N.B.
310 Liverpool St.
Hobart TAS 7000
Ph:(03)6231 5377
Fax:(03)6231 5438

ECO SOLAR
ELECTRICAL

Accredited Designer Installers
SEIA F576

 For QLD Government Remote Area Power
Supply Rebate Scheme

Sales and service of solar modules, regulators,
inverters, batteries, chargers, generators and

ancilliary equipment.

For home power, farm, 4WD, caravan, marine,
emergency back up power.

Sam Ravaioli Ph 5446 8866
Cooloolbin Rd Fax 5446  8861
Yandina Qld 4561 Mob 0417 712 751

Adtech Australia 84

Air Marine Australia 29

Alco Batteries 9

ANZSES 51

Australian CRC for
Renewable Energy 61

Australian Ethical
Investments Ltd 31

Battery Energy South Pacific 81

Boat and Caravan Accessories 48

Brisbane Institute of TAFE 53

Choice Electric Company 67

Composting Toilet Systems 21

Dany Van Zanten 36

Dowmus 49

D P Refrigeration 25

Eco Real Estate 48

Advertisers’ Directory
Edwards Energy 15

Federal Batteries 3

Glockemann Peck 49

Going Solar 37

Going Solar Fair 83

Green Connections 69

Nature Loo 33

Owner Builder magazine 25

Permaculture International
Journal 52

Power Conversions 14

Powercorp 11

Precision Wind Technology 37

Quirk’s Victory Light Company 69

Rainbow Power Company 33

Ridgway Microcredit 69

SEDA 31

Solar and Wind Power Solutions
* Remote Area Power System
* Grid Connect Solar
* Solar Modules, Inverters, Pumps,

Batteries, Lighting, Refrigeration,
* Wind Turbines
* Solar Fountain Pumps
* 18 years experience

7/543 Churchill Rd, Kilburn SA 5084
Ph (08) 8359 1900 Fax (08) 8359 1901

email: sales@solaris.mtx.net
website: solaris.mtx.net

WA Solar
Supplies

PO Box 1265 Osborne Park WA 6916
Fax: (08) 9244 1087
Ph: (08) 9244 2668

Email: energy@wasolar.com.au

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.

Advertise in

ReNew
For rates, call
Rachel Ollivier
(03)9388 9311

or email
ata@ata.org.au

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)9388 9311, fax:(03)9388 9322, email: altec@netspace.net.au

For Sale: Stanthorpe, QLD - 68a., 2 homes - 2 b/r steel frame, 3 b/r wooden 2 storey with veran-
dah, solar power & tracker, wood stove plus gas, 3 dams, 7 r/w tanks, 3 sheds, orchard, veg. garden,
rock gardens, irrigation.  Next to state forest.  Call Ian (074) 683 2451.

Classifieds

Selectronic Australia Insert 1

Sharpe and Jephcott 25

Solahart Industries Insert 4

Solar Energy Australia 2

Solar Solutions 55

Solco Industries 31

Southwest Solar 45

Sunlight Solar 36

Sustainable Technologies
Australia 14

Swinburne University 69

Tasman Energy 45

Vestas Wind Turbines Insert 2-3

Westwind Turbines 52

WSSM 21

Yager Electronics 82



[Letters]

test a solar panel for performance it is in
fact subjected to 10 separate tests which
measure over 200 individual points on the
power curve—effectively over 2000 test
points right across the range. This is con-
trolled and logged by a computer and re-
corded against serial numbers of every
single solar module.

•‘In higher temperatures silicon so-
lar cells lose up to 30 per cent of their
efficiency’. Such a statement is potentially
damaging to the solar industry. It is true
that silicon solar cells lose efficiency as tem-
perature increases, but should be consid-
ered in the context of the type of silicon
solar cell and what it is being compared to
and at what temperatures.

BP Solar’s solar modules (which are
some of the most efficient in the world)
are rated at standard test conditions, which
is 25°C. By the time the temperature has
doubled to 50°C the module efficiency
typically degrades from around 12 per cent
to around 11 per cent which is still a higher
efficiency than most solar modules on the

market today. Degradation of output from
BP Solar’s silicon solar cells is referred to
on the specification sheets which are avail-
able on request from any of BP Solar’s
Distributors or Agents. It is worth noting
that these modules degrade less in high
temperatures than virtually all other sili-
con solar cells available world wide.

•‘BP Solar gives ten years warranty
and no real specs’ BP Solar’s warranty on
all solar modules from 40 watts up is 20 years
and has been for some time. Specification are
provided on every module which is “within
minus 5 watts of nominal power” so it is very
clear what you are buying. It is no different
to buying a car with a 2.3 litre engine—you
do not ask for an engineering certificate to
ensure you are really getting 2.3 litres.

BP Solar, a business unit of the newly
formed BP Solarex is the largest Photo-
voltaic Solar company in the world with
annual sales expected to exceed US$160
million in 1999, and is by far, the largest
solar company in Australia with an annual
turnover of US$45 million.

Continued from page 15

BP Solar has had a long and distin-
guished record in Australia since the mid
1980s, manufacturing solar panels, balance
of systems equipment, as well as offering
complete turnkey services in photovoltaic
system integration, such as design, instal-
lation and maintenance.

BP Solar cares about the reliability and
reputation of its products. I thank you for
this opportunity to respond to the letter in
the previous issue of ReNew.

Nigel Morris, Regional Manager,
BP Solar Components, BP Solar Australia

Jaycar’s reply
Mr Campos returned his solar panel to
Jaycar on 19 April ’98. He purchased it al-
most two years earlier, and it was well out
of the 90 day warranty.

Our technician looked at it, and found
that it was within specifications, so it was
returned to Mr Campos.

Bruce Routley, Jaycar Electronics

SUNSHINE WHEN YOU NEED IT!
New unspillable SunGel &
Suncycle cells for RAPS!
SunGel & Suncycle batteries for remote area power
systems are designed & built in Australia for
Australian sunshine.
Sungel is the new standard in gel technology for
maintenance free, ultra long life.
Battery Energy solar cells are carefully designed with
excellent cycling & very high 120Hour performance for
extended battery life and reliability.

You can rely on SunGel
and Suncycle, we guarantee it!

See your distributor for details or talk to BatterSee your distributor for details or talk to BatterSee your distributor for details or talk to BatterSee your distributor for details or talk to BatterSee your distributor for details or talk to Battery Energy…y Energy…y Energy…y Energy…y Energy…

FREECALL 1 800 819 829
BABABABABATTERYTTERYTTERYTTERYTTERY
ENERGENERGENERGENERGENERGYYYYY

AUSTRALIA ’S ENERGETIC BATTERY MANUFACTURERS.

WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 69          October-December  1999               ReNew      81



[Letters]

Home made electric bike
For some years I have tried to install an electric motor
into the hub of a bike wheel. After many attempts with
different configurations, I have at last accomplished what
I consider is near perfect.

The motor is from an electric wheelchair and is at least
20 years old. It has a printed circuit disk revolving above
eight magnets attached to the cover. It is about five inches
round by an inch thick, and uses 5 amps at 12 volts DC.
It has a 25:1 reduction gearbox and speed is 120 rpm.

I pulled the motor and gearbox apart to machine a
thread on the drive shaft, and then installed the unit
inside an eight inch diameter plastic tube with alu-
minium sides that anchor the spoke ends. Power is trans-
ferred to the motor from the battery through carbon
blocks rubbing on  aluminium rings attached to, but
insulated from, the spokes.

I will be testing this project shortly, and am confident
of success, knowing that two of these motors easily moved
a metal wheelchair with a person and two car batteries.

I am finding it difficult to find any information on
printed circuit motors, so if any reader can help I would
appreciate it.

John Randall, Nth Geelong VIC
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