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wind, micro-hydro and other renewable energy
sources. It provides practical information for
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and demonstrates real-life applications for those
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issues. ReNew is available from newsagencies,
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a range of other benefits.

Publisher: ATA
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Technical editor: Lance Turner
Advertising manager: Olivia Neville-Smith
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ph:(03) 9419 2440, fax:(03) 9419 2441
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Street: Building Display Centre
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Advertising in ReNew
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The nuclear spin
With growing scientific and public acceptance that global warming is not only a
pending reality but something which is already impacting on the earth, it seems
that a day doesn’t go by without some reference to climate change in the media.
Whether it be coral bleaching of the Great Barrier Reef or as an explanation for
extreme whether events, climate change is now an accepted part of our everyday
world. Scarily, in the last couple of months, a relatively new player has joined the
call to halt climate change—the nuclear power industry. The amount of editorial
and opinion space given in the influential mainstream press to proponents advo-
cating nuclear power as the ‘zero emissions’ solution to climate change has dra-
matically increased. The nuclear industry is seizing on the interest in climate
change to promote a power option that has a devastating environmental and human
track record, is a potential terrorist risk, creates a toxic waste that lasts 200,000
years and for which there is still no secure method for storage and disposal.

Uranium mining back on the agenda
While nuclear power has never been very popular in Australia, we are not immune
to the growing interest in nuclear power. The dramatic increase in the spot price
for uranium has once again put Australia’s uranium deposits at the top of the wish
list of some of the world’s largest mining companies. Switzerland-based miner
Xstrata PLC’s has placed a US$6.5 billion takeover bid for WMC Resources Ltd,
owner and operator of the Olympic Dam uranium mine located near Roxby Downs
in South Australia.

In February, the French mining company Cogema made public its interest in
developing a uranium mine at Koongarra in Kakadu National Park. A five year
moratorium on mining exploration imposed on Cogema by the Northern Land
Council on behalf of Aboriginal traditional owners ends this year. The Koongarra
uranium deposit is located near one of Kakadu’s most famous tourist attractions,
Nourlangie Rock, and upstream of the Woolwonga wetlands, one of the most
sensitive areas of the park and listed as a wetland of international significance
under the Ramsar convention.

While mining at Jabiluka, in Kakadu National Park, halted in 1999 after years of
campaigning by the Mirrar traditional owners and environmentalists, the owners
of the lease, ERA, would still like to reopen the mine some time in the future.

At this time, it is essential that renewable energy and energy efficiency does not
get lost in the debate and that all options are rigorously analysed beyond the spin.

Donna Luckman
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The ReNew/Selectronic subscriber competition is proudly sponsored by
Selectronic Australia Pty Ltd, Suite 5, 20 Fletcher Road, Mooroolbark VIC 3138,

ph:(03) 9727 6600, fax:(03) 9727 6601, www.selectronic.com.au

Total prize value $4,642
Take out an ATA membership, become a supporter, subscribe to ReNew, or renew your
current membership or subscription before 20 May 2005 and you could win a Selectronic
SA32 sinewave inverter valued at $4,642 including GST. See the conditions below, and
get your membership or subscription in today!

in the ReNew/Selectronic
subscriber competition

WIN!
Features of the SA32 sinewave
inverter
• 2400 Watt sinewave output
• 3700 Watt 30 minute output
• Comprehensive liquid crystal

display
• Input and output Voltmeter
• Three separate current and

Amp-hour counters
• 60 Amp PWM solar regulator
• Remote display
• 200 Amp current shunt
• Remote link PC software
• Five year warranty
• Designed and manufactured in

Australia

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 subscrip-
tion/membership during the competition period, and to ATA Supporters.

(2) The prize is not redeemable for cash, but winner can take other Selectronic
products to the same value. Price includes GST.

(3) Selectronic Australia reserve the right to change specifications without
notice.

(4) Product must be installed by a licensed electrician and all wiring must
comply with the relevant standards.

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

(6) The competition runs from 20 November 2004 to 20 May 2005. Subscrip-
tions/memberships must be paid by 5pm on Friday 20 May 2005 to be
eligible.

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

(8) To subscribe or join the ATA, use the subscription form in this issue (or a
copy of it), visit our webshop, or call the ATA on (03) 9419 2440 to pay by
credit card.

(9) The competition is only open to Australian and New Zealand entries
and includes delivery to the nearest freight depot.

A Selectronic SA32
fully optioned

sinewave inverter
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[Up front]

Australia’s shame internationally
recognised
Australia was awarded first place of shame at the conference
of the parties to the Kyoto protocol held in Buenos Aires,
Argentina in late December 2004. The Fossil of the Day prize
was awarded to Australia by non-government organisations
attending the conference for ‘trying to mislead the world
about its abysmal record of rising greenhouse gas emissions.’

‘Our government’s massive over-statements of their ef-
forts to address greenhouse gas pollution aren’t pulling the
wool over the eyes of the international community,’ said Ju-
lie-Anne Richards of Climate Action Network Australia.

‘An increase of 28% in pollution from transport, and 34% in
pollution from stationary energy is this Government’s shame
for the world to see.’

Figures released at the conference showed that for the first
10 months of 2004, hurricanes, typhoons and other weather-
related natural disasters cost the insurance industry just over
$35 billion, up from $16 billion in 2003.

Economic losses, the majority of which were not insured,
will also have cost the planet and its people dearly, with pre-
liminary figures for January to October 2004 putting them
among the highest on record—so far totaling about $90 bil-
lion, up from $65 billion in 2003.

Taskforce recommends way out of climate
policy impasse
A report by the International Climate Change Taskforce,
which was established by the Institute for Public Policy Re-
search, the Centre for American Progress and the Australia
Institute, has outlined a way forward for Australia and the
United States to take vital steps to combat climate change
outside of the Kyoto protocol. Meeting the Climate Challenge
calls for the establishment of a G8-Plus Climate Group to
provide a way for Group of Eight (G8) rich nations and other
major economies to take action that would lead to large-scale
reductions in emissions.

The taskforce calls on governments to agree to a long-term
goal of preventing global temperatures from rising by more
than 2°C above pre-industrial levels. Other key recommen-
dations include: G8 countries adopt national targets to gen-
erate at least 25% of electricity from renewable sources by
2025; mandatory cap-and-trade schemes for emissions; and
the need for a step-change in financial and technical assist-
ance for developing countries to adapt to climate change.

‘The taskforce, with its diverse membership, has been able
to find common ground. Our recommendations are practi-
cal, realistic but also challenging. World leaders need to rec-

ognise that climate change is the single most important long-
term issue that the planet faces and to discharge their respon-
sibilities to the people they represent by agreeing to concerted
international action to tackle climate change.’ said British
MP Stephen Byers, Taskforce co-chair.

While welcoming the report, Federal Environment Min-
ister Ian Campbell told the ABC that some of the recom-
mendations are unrealistic.

‘Advocating 25% move to renewables within 20 years is
technologically and economically undeliverable.’

‘It’s fine to have it as an aspirational sort of statement, but
it’s probably not deliverable unless you have a major break-
through in storage technology.’
For a full copy of the report go to the Australia Institute
website: www.tai.org.au

Scientists gather on climate change
Over 200 scientists from 30 countries met in Exeter, Eng-
land, in February to discuss the latest in climate research.
Convened by British Prime Minister Tony Blair, the Avoiding
Dangerous Climate Change conference provided an opportuni-
ty to debate and encourage research into the long-term im-
plications of climate change, what level of greenhouse gases
is too high, and what options are available to stablise green-
house gas concentrations.

While the final report from the conference refrained from
defining ‘dangerous’, it did say the risks from global warm-
ing are more serious than previously thought and that the
impacts of climate change are already being observed: ‘Eco-
systems are already showing the effects of climate change.
Changes to polar ice and glaciers and rainfall regimes have
already occurred.’

Australia is particularly vulnerable. An increase in global
temperature of just 2°C would severely damage the Great
Barrier Reef, Kakadu National Park’s wetlands and the al-
pine regions of south-eastern Australia.

Mr Blair is using his chairmanship of the G8 and the Euro-
pean Council as an opportunity to prioritise global action on
climate change, and to bring the United States back into dis-
cussions.

‘If America wants the rest of the world to be part of the
agenda it has set, it must be part of their agenda, too,’ Mr Blair
told the World Economic Forum meeting in Davos.

Computers predict bleak climate future
The world’s largest ever climate change experiment has pre-
dicted that global temperatures could rise between 1.9 and
11.5°C and by an average of 3.4°C,  even if carbon dioxide levels
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[Up front]

Kyoto law at last!
After 10 years of negotiations the Kyo-
to Protocol came into force on 16 Feb-
ruary. Celebrations were held across
the globe to commemorate the land-
mark international treaty. A total of 141
counties have signed up to the treaty
including 30 industralised countries,
who as a whole need to reduce green-
house gas emissions by 5.2% by 2012.
The developed countries are now le-
gally bound to document and quantify
their emissions to a set percentage.

However, celebrations were a bit
more subdued in Australia, being one
of only four indutrialised countires re-
fusing to sign up to the treaty. Prime
Minister John Howard reiterate his
stance that it was not in the ‘national
interest’ to take part.

‘Until such time as the major polluters of the world—including the United States and China—are made part of the Kyoto
regime, it is next to useless and indeed harmful for a country such as Australia to sign up’, Mr Howard told Parliament.

The Kyoto go ahead also signals the beginning of international carbon credit trading which Australia cannot participate
in.

‘By failing to ratify the Protocol, Australian businesses will lose opportunities in the new Clean Development invest-
ment markets to be established under Kyoto,’ said Australian Conservation Foundation Vice President Dr Peter Christoff.

‘We are also locked out of the international carbon trading market now coming into being. This will cost Australian
industry over $1 billion dollars per annum.’

in the atmosphere are limited to twice
those found before the industrial revo-
lution. Such levels are expected to be
reached around the middle of this cen-
tury unless deep cuts are made in green-
house gas emissions. ‘The possibility of
such high responses has profound im-
plications. If the real world response
were anywhere near the upper end of
our range, even today’s levels of green-
house gases could already be dangerous-
ly high,’ said Dr David Frame,
climateprediction.net Project Coordinator.

More than 95,000 people participat-
ed in the climateprediction.net project,
which was conducted by Oxford Uni-
versity. The study used distributed
computing, where climate models are
run by individuals on their home com-

puters rather than trying to process all
the models on one supercomputer.

The programme runs through a cli-
mate scenario over the course of a few
days or weeks, before automatically re-
porting results back to climate re-
searchers via the internet.

This allows the project to explore a
wide range of uncertainties, picking up
previously unidentified high-impact
possibilities.‘Using the technique of
distributed computing and the gener-
ous support of many thousands of indi-
viduals, we have been able to carry out
an experiment which would otherwise
have been impossible,’ explained Dr
Andrew Martin of the Oxford e-Sci-
ence Centre.
 www.climateprediction.net

More people living
in cities
By 2007, half of the world’s population
will by living in urban centres accord-
ing to a report from the United Na-
tions. Growing urban populations will
place further pressures on city infra-
structure.

Currently 3.2 billion of the world’s
6.5 billion people live in cities, and the
number is expected to climb to five bil-
lion (approximately 61%) by 2030.

The ‘urban agglomerations’—Toyko,
Mexico City, New York, Mumbai, Sao
Paulo and Delhi—each have more than
15 million residents. However, most
urban dwellers live in towns of fewer
than half a million people.

Opportunity lost. Subdued celebrations in Australia—one of only four industralised

countries that have not signed onto the Kyoto Protocol.
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[Up front]

Telco goes green
Much of the electricity needs of Brit-
ish Telecom (BT) are to be met by re-
newable energy sources under what is
claimed to be the world’s largest green
power series of contracts.

The three-year contracts, worth sev-
eral hundred million pounds, will pro-
vide BT’s 6500 telephone exchanges,
satellite earth stations, offices and de-
pots with environmentally friendly
power. Nearly one billion kilowatt-
hours of electricity will come from re-
newable sources and over 1.1 billion
kilowatt-hours of low-carbon, fuel-
efficient energy will come from com-
bined heat and power sources.

The green power will reduce BT’s
carbon dioxide emissions by more than
325,000 tonnes a year.

We can only hope that here in Aus-
tralia Telstra and Optus do the same.

New CSIRO solar centre
Construction has started on the new
$1.5 million National Solar Energy
Technology Centre (NSETC) at the
CSIRO Energy Centre cite in Newcas-
tle, New South Wales (see ReNew 87).
The centre will be a showcase for solar
thermal technologies and have a key role
in ongoing research into efficient, low-
emission energy generation.

Set to open in July 2005, the NSETC
will comprise of a high concentration
tower solar array that uses 200 mirrors
to generate more than 500kW of energy.
It will be capable of achieving peak tem-
peratures of over 1000°C; a linear con-
centrator solar array that generates a hot
fluid at temperatures around 250°C to
power a small turbine generator; and a
control room facility that will house the
centre’s communications and control
systems.

Town powered by
biodiesel
Vegetable or used cooking oil will be
used to power the remote community
of Daly Waters in the Northern Terri-
tory. The Power and Water Corporation
have converted one of the generators at
Daly Waters, about 600 kilometres south
of Darwin, to trial the use of biodiesel.
The generator will work in conjunc-
tion with the diesel-fired generators to
provide power to the township.

‘While biodiesel costs the same as
diesel, it is non-toxic and biodegrada-
ble and it will reduce greenhouse gas
emissions,’ said Trevor Horman, Pow-
er and Water’s Sustainable Energy Man-
ager.

‘If the trial is a success, we will con-
sider extending the use of biodiesel to
power generators in other remote com-
munities throughout the Territory.’
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[Up front]

Los Angeles bridge lights up with LEDs and solar
The welcoming bridge to California’s largest city, Los Angeles, is awash with colour at night by 160 LED lighting fixtures
powered by their own solar photovoltaic power (PV) system. Each LED fixture requires only 20 watts while offering a
light output equivalent to one 150 watt incandescent bulb. Each bulb,  a cluster of 410, 5mm LEDs, has an average lifetime
of over 100,000 hours which will also help reduce the ongoing costs of maintenance.

A 4.5kW PV system powers the lights nightly from dusk to midnight only, so as to minimise unnecessary light pollution
and interruption of migratory bird patterns. The use of LEDs and the PV system also overcome California’s ban on
decorative lighting projects.
www.renewableenergyaccess.com

Win
We are looking for good build-it-yourself style articles, and will award a package of LEDs and/or
LED products (of our choice) to the author of the best article we receive.

You don’t have to be a tech-head, just have a project, simple or complex, electrical or
mechanical, that has appeal to do-it-yourselfers and involves renewable energy or
appropriate technology in some form. Entries must describe completed working projects.

Send your ideas to: ReNew, PO Box 2919, Fitzroy VIC 3065, email: renew@ata.org.au Competition
closes Friday 6 May 2005.

a selection of LED products valued at over $100
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[Up front]

Australian made paper from bananas and roo poo!
Two Australian paper companies are helping to turn waste into beautiful, environ-
mentally-friendly paper products. Papyrus Australia are making paper out of the
trunks of banana trees.

Banana trees have fibres that run the full length of the tree. Papyrus Australia
takes advantage of this and have developed a process to harvest these long strips.
The use of these long fibres produces a product that is stronger and more durable
than traditional pulped paper. Preserving the natural structure of the fibre, in
conjunction with the lignin bonds available in the banana tree trunk, produces a
quality end product that is water repellent and greaseproof. No toxic chemicals or
water is needed, and the process uses a fraction of the energy of a typical wood-
chip paper plant.

Another company, Creative Paper, is using a rather novel source product: kanga-
roo and wallaby poo. ‘We came up with the idea after reading an article about how
elephant dung paper was a huge tourist product in Africa and Asia,’ explains Mrs
Gair, Creative Paper Manager.

‘I also discovered that in Scandinavia, elk poo paper is the stationary of choice in
most offices. That got me thinking we should create a uniquely Tasmanian paper
from roo poo.’ To help create the range the company is asking for at least 100kg of
roo poo donations.
For more information go to www.creativepapermill.org and
www.papyrusaustralia.com.au
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[Up front]

Prius hits the Oscars red
carpet
Forget the limo, the coolest and clean-
est way to get yourself to the Oscars is
in a Prius hybrid. Joining the ranks of
celebrities choosing to bring an envi-
ronmental conscience to the Oscars,
Leonardo DiCaprio, Charlize Theron,
Robin Williams, Orlando Bloom, Sal-
ma Hayek, Penelope Cruz, Morgan
Freeman and Tim Robbins are among
those who arrived at the 2005 Academy
Awards in high fuel economy, low emis-
sion Prius hybrids as part of Global
Green’s 3rd annual ‘Red Carpet—
Green Stars’ campaign.

With world-wide attention focused
on the awards ceremony, Global Green
organises fuel-efficient transportation
each year to allow celebrities the op-
portunity to demonstrate their support
for energy independence, combating
global warming and protecting the en-
vironment.

Past participants in the effort have
included Harrison Ford, Calista Flock-
hart, Cameron Diaz, Will Ferrell, Mar-
cia Gay Harden, Sting and Jack Black.

‘Hybrid cars help us conserve natural
resources and preserve the planet.
Choosing a hybrid is something every-
one can do today to help reduce our
negative impact on the environment,’
said Orlando Bloom, actor and Oscar
presenter at this year’s Academy Awards.

Nominate for the
savewater awards
Have you made an outstanding achieve-
ment in water conservation? Well why
not enter the 2005 savewater awards.
The awards were established to ac-
knowledge organisations and individ-
uals who have demonstrated
outstanding innovation and achieve-
ment in water conservation and waste-
water management. Entries are open to
all Victorian businesses, schools, com-

munity groups, government depart-
ments and agencies, and individuals
who have helped conserve water in the
past year.
For further information go to
www.savewater.com.au

Tool for farmers to track
emissions
The federal government has launched
two new products that will enable land
managers to monitor the effects of farm-
ing and forestry on greenhouse gas
emissions using their own computer.

The National Carbon Accounting Toolbox
and Data Viewer will help land managers
make informed decisions about how to
sustainably manage their properties.
The National Carbon Accounting Toolbox
will help in making these decisions by
tracking greenhouse gas emissions, and
indentifying less emissions-intensive
land-use practices. The Data Viewer is a
unique 30-year visual record of land-
scape and vegetation change in Austral-
ia since 1972 generated from satellite
images.
For further information go to
www.greenhouse.gov.au/ncas/index

Shale oil plant proposal
withdrawn
Queensland Energy Resources has with-
drawn its proposal to build Australia’s
first commercial-scale shale oil plant.

The Queensland Department of State
Development, which was assessing the
proposal, announced the withdrawl on
their website. It states ‘On 7 December
2004, Queensland Energy Resources
advised the Coordinator-General that
it wished to discontinue the EIS proc-
ess for the proposed Stage 2 develop-
ment.’

The move comes after the closure of
the controversial Stuart Shale Oil
Project pilot plant near Gladstone,
Queensland late last year.

‘The attempt to develop a massive
greenhouse-polluting shale oil indus-
try in Australia is now back at the draw-
ing board stage. This is in stark contrast
to the optimism of just a few years ago,
when shale oil was being produced at
the Stuart Project and the government
was formally assessing plans for the first
commercial plant.’ said Greenpeace
Climate Campaigner Gareth Walton.

Qld energy road show
A trailer showcasing renewable  energy
technologies will be touring across
Queensland to give local communities a
hands-on experience of renewable en-
ergy. The trailer, called the Solar Tropical,
has been fitted out with solar panels, a
small wind turbine, battery banks, a so-
lar hot water panel, solar water pumps
and solar and wind monitoring tools.
For more information  contact Wendy
Miller on Ph: (07)3864 9126.
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[Letters]

Heat pumps
In a reference to heat pumps on page 59
of ReNew 86, the writer, while speaking
highly of these devices, points out that
they ‘unfortunately need to be operat-
ing all the time with a duty cycle of eight
to 10 hours per day’. We have been us-
ing a heat pump (Quantum) for about
15 years now with good results. We are
using a simple timer at the power inlet
which allows the heat pump to kick in
at approximately 10am. The timer is set
to cut out no later than 1pm.

On most days, by that time all hot wa-
ter has been replenished. In any case,
this setting ensures that the heat pump
is only working during the hottest (and
the most efficient) time of the day.  The
large storage tank these systems are sup-
plied with has meant that we have nev-
er run out of hot water.

Max O Lindegger,
Crystal Waters QLD

Freezer to fridge conversion
I was interested to see an article in ReNew
90 similar to my freezer-to-fridge design
featured in ReNew 74. The Vestfrost SE255,
which was the model used in the latest
article, has quite impressive performance
figures. I chased up the cost of this unit
with a view to possibly replacing my orig-
inal (still working) Fisher and Paykel
freezer with a more efficient modern
unit. Unfortunately I was taken aback to
discover the cost of the Vestfrost.

I decided to do a bit more research
and found that the site www.worthit.
com.au/energylabel/ ranks freezers in or-
der of efficiency. My research revealed:

Volume Annual Star
Model (L) kWh rating Cost
Vestfrost 247 237 5 $1400-$1500
SE255
Centrex 210 290 3.5 $400-$450
CTCF200

That’s a very large increase in cost for
a 44% improvement in kilowatt-hours
of energy used per litre of fridge vol-
ume. If the smaller 210 litre unit will
suffice, then it’s a 22% increase in energy
consumption—from 0.1kWh per day to
0.122kWh per day. One thousand dollars
will buy you a lot more solar panel and/
or battery than needed for the extra daily
22Wh energy increase over the Vestfrost.

My conclusion: if you can afford a
Vestfrost then go for it, if not, the Cen-
trex and a tad more solar (if required)
looks a better bet for the bank balance.

I’d be interested to learn what elec-
tronic thermostat was used with the
Vestfrost. There is a similar looking one
in the Jaycar Electronics catalogue but
the description of its operation doesn’t
line up with what is required for a
fridge. Maybe it’s simply a matter of
using another contact on the relay.

Ross Dannecker,
rdannecker@bigpond.com

Summer cooling
In your last issue, summer cooling was

discussed. I think a couple of related
issues deserve to be aired.

Firstly, the question of whether roof
ventilators work very well. The key is-
sues here are whether you have foil un-
der your roofing material, and the colour
of the roof. An unpainted steel or tile
roof will radiate tens of kilowatts of heat
into the roof space. To remove this heat
(and so to reduce the temperature in the
roof space significantly) requires an enor-
mous flow of air—thousands of litres
per second. This would require a very
large capacity fan, or fairly large open-
ings for natural air flow.

If the roof is lined with reflective foil,
the radiant heat flow is dramatically re-
duced, so that the air flow required to
remove the heat is reduced to a few
hundred litres per second. A light col-
oured roof is not quite as effective as
foil, but it certainly makes a big differ-
ence. My preference would be to use a
combination of bulk blanket and down-
ward facing foil under all roofs with
plenty of openings to allow air move-
ment. If buying a purpose-designed ven-
tilator, I would want to know how much
air it removes under a realistic range of
wind speeds.

Another issue is the heat produced
by halogen lights. It is quite common
to install 15 watts per square metre of
halogens—that’s about one halogen per
four square metres of ceiling. Apart
from the more expensive (and rarely
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used) dichroic lamps, most halogens
radiate most of the heat they generate
into the room. The radiant heating ef-
fect of halogen lighting is therefore
around 15 watts per square metre (pos-
sibly higher if the areas of uninsulated
ceiling around the lamps required for
fire safety are considered). A well-in-
sulated ceiling radiates less than 15 watts
per square metre on a very hot day. So
installing halogen lighting adds signifi-
cantly to occupant radiant discomfort
in hot weather—adding to the pressure
to install and use air-conditioning. Of
course, if you’re standing right under a
halogen, the radiant heat load can be
much higher! Yet another argument for
high efficiency lighting solutions!

Alan Pears,
apears@c031.aone.net.au

Water conservation
These days there is much hype in the
media about the need to conserve wa-
ter, and the ACTEW (the Canberra wa-
ter, gas and sewerage utility) is forever
talking about the need to conserve it.
So, during the period of my current wa-
ter bill I conducted a little experiment.

I am retired, live on my own and have
a townhouse with a small garden. For
my experiment the garden was hardly
watered at all; I gave up using the show-
er, bathing instead from a plastic bowl,
using no more than five litres of water;
I wore my clothes for several days at a

time so that I only needed to use the
washing machine, a small front loader,
once a fortnight and then on the water-
saving option of half capacity; I only
flushed the toilet once a day; I didn’t
run the tap while brushing my teeth; I
kept a small bowl of water in the laun-
dry for washing my hands during the
day; and I only did the kitchen washing
up once a day, by hand, using minimal
water, washing from a plastic bowl .

 I have just received my latest water
and sewage disposal bill. Going to a
huge amount of trouble and inconven-
ience, I managed to save a mere 3kL of
water. Every drop counts, one might say,
but was it worth it?

Definitely not! Did I save any money?
The irony is that during the same period
the water rate increased a little, so despite
the water usage savings in my current bill,
I actually paid $7 more than in the previ-
ous period. Even had there been a savings
of $7, it is no incentive to go to this amount
of trouble and inconvenience. Further, the
fixed costs in my current bill amounted
to a scandalous $121, five times more than
my water usage costs of $25.

 The ACTEW will no doubt say that
what I am saying proves that the cost of
water is far too low. That would be a
convenient but wrong assumption to
make. Putting up the price of water
does not create more water, and only
places the burden on those least able to
afford it. Inevitably, more people in the

community will use more water, not
less, as living standards continue to in-
crease. What is needed are significant
savings for those who do save water.

We pay huge fixed costs for our water
and sewage disposal. Why shouldn’t
these costs be used to pay for rainwater
tanks and pressure pumps, greywater
systems, waterless toilets and the like?
Why should householders have to pay
for supply and disposal systems as well
as the cost of alternative systems?

What is needed is more creativity by
governments, the ACTEW and other
water utilities. At present there is no
incentive to cut water usage, and noth-
ing is being done to increase the amount
of water captured through widespread
alternative systems. I for one will be re-
verting to my old habits.

Barrie R D Ridgway,
Chapman ACT

I agree that there should be more incentives to
save water but there should also be a lot more
being done to reduce water use by the largest
water users in this country: farming and indus-
try. In fact, domestic water use is a relatively
small part of total water use, and we could see
far greater savings if commercial users of water
were forced into making their systems more effi-
cient. It is amazing in this day and age that
many farmers still use open channel irrigation to
water their crops! Most of the water used this
way is simply lost to evaporation.

Lance Turner
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Heat recovery ventilation
My wife and I are retired and about to
start building a house in Melbourne. I
have been looking at heat recovery ven-
tilation systems.

My mother-in-law moved into a new
house two years ago and had extensive
problems with allergic reactions (‘new
house’ syndrome). She understands from
advice given by medical ‘specialists’ that
this has been mainly caused by formal-
dehyde. I suggested that she contact the
people at Healthy House and she had
them install a whole-house Venmar sys-
tem. She implemented a lot of other
strategies in parallel with this, plus time
has passed and out-gassing would have
reduced. It is hard to say how effective it
has been. This system was not low-cost.

I decided that I would install a small-
er system in the master bedroom of our
planned house. However, after a lot of
searching, I could not find any such
units available in Australia. Are you
aware of any?

I did eventually find a UK company
that had a range of sizes of HRV systems.
The bedroom-sized unit has a two-speed
motor (35 watts on high speed) and two
fans attached to the one motor.

I thought that it may be worth some
review by a technically competent/
handy person (which I am not) at ATA
and an article developed to show how
parts could be sourced and one could be
made. When you open up the casing, the
components and setup are not complex.
The heat exchanger unit, while simple
in concept (a series of interleaved flat
plates, plastic in the case of my unit),
would need some skill to make.

Garry Leach,
garry.leach@pacific.net.au

Renewables help online
Can you please let readers know about
the existence of the following Yahoo!
group: ARGON—Australian Renewa-
ble Grid-interactive Owners Network.

This is a forum for the exchange of
information between Australians who
own, or are otherwise interested in,
grid-interactive renewable-energy sys-
tems; in particular, those intended to
generate electricity primarily for the
owner’s use. These systems are typical-
ly residential rooftop photovoltaic sys-
tems with capacities of around 1.5kW,
but may be as large as 10kW single phase
or 30kW three-phase.

The forum is a great place if you have
a problem with, or question about, any
aspect of grid-connected renewables.

The group address is: http://
groups.yahoo.com/group/ARGON/ or
just send an empty email to: ARGON-
subscribe@yahoogroups.com.

Dave Keenan,
d.keenan@bigpond.net.au

LG washer and inverters
Regarding the question from Stephen
Watson about the LG 8013F washing ma-
chine running on inverters (ReNew 90).

We also bought an LG 8013F on ReNew’s
recommendation when we had a water
crisis and the old top loader was using
140 litres per wash. With rellies staying
we were doing about 10 loads a week.
That’s a lot of water in a dry climate so we
chose to buy a front loader to save water.

The LG will run on a Selectronic
SE22 inverter (at 12 Volts). This device
has a maximum continuous rating of
1200 Watts. I don’t have a smaller in-
verter, so could not say how small you
could go. I have measured most of the
cycles on the LG and can advise that the
‘quick 30’ program uses 36 Watt-hours,
with a maximum power of 685VA and a
maximum current of 2.9 Amps (AC).
The long cycle, set on cold, uses 135
Watt-hours, with a maximum power of
812VA and maximum current of 3 amps.
Getting it to heat water to 30 degrees
makes quite a difference: 259 Watt-
hours, a maximum power of 2170VA and
a maximum current of 9 amps! Inter-

Write to us!
We welcome letters on any sub-
ject, whether it be something
you have read in ReNew, a prob-
lem you have experienced, or a
great idea you have had. Please
limit letters to 350 words.
Send letters to: ReNew, PO Box
2919 Fitzroy VIC 3065,
email: renew@ata.org.au

estingly the machine has a constantly
changing power factor, ranging from
unity at some points in the cycle to an
awful 0.13 at others. These measure-
ments have been made with an Energy
Monitor 3000 meter.

I believe that the research into what
will and won’t run on inverters and what
size of inverter is needed is an impor-
tant area for anyone either living or want-
ing to live with renewable energy. It is
one of the more frequent questions my
clients ask me during load analysis con-
sultations. I have started to collect and
collate this information and am devel-
oping a spreadsheet that I hope to put
on my website (when I get time to fin-
ish it). In the meantime if anyone would
like a copy of it in its infancy they can
email me at thesolarworkshop@
halenet.com.au. If anyone has figures
(reasonably accurate) that they would
like to add to what I hope can become a
public resource,  please send them.

Jonathan Rihan,
The Solar Workshop,

Stanthorpe QLD

Birds and windfarms
I have been a supporter of alternative
technology since before the phrase was
coined. As a grandfather I am increasing-
ly concerned for the welfare of future
generations. However, I do believe that
the solutions we come up with should
be unflawed. I have seen no mention of
bird kill (and now bat kill, in the Appa-
lachians) from wind turbines, in ReNew.
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This is a serious problem, threatening
biodiversity and the balance of nature.
Something needs to be done, now.

We all know the story of Thomas Crap-
per’s invention, which solved the prob-
lem of public health with a sanitation
system that is so badly flawed that it has
broken the natural cycle of nutrients to
our farmland, caused devastating pollu-
tion to waterways and the sea and used
up so much drinking water that we are
now faced with shortages. If at the time,
attention had been paid to these flaws,
we would not be in the strife we are in a
century or so later. I don’t think the birds
or bats will survive a century of killing.
Then our descendants will be faced with
yet another imbalance of nature.

Is there any research being done to
address the problem? I don’t think the
industry should be shy about owning
up to problems. Far better to acknowl-
edge and fix them.

Richard Stanford
Blackalls Park, NSW

All tall, man-made structures present a collision
risk to birds and bats. Compared with vehicles,
communication towers, tall buildings and trans-
mission towers, the risk posed by wind turbines
is very small. Even so, the potential impact on
bird mortality rates from wind turbines is one of
the best researched areas of risk to avian species.

Several wind farms built overseas before these
risks were understood have caused alarm. Here
in Australia, wind farm developments have ben-
efited from what has been learnt overseas. Care-
ful site selection, extensive bird monitoring and
rigorous planning guidelines all result in much
more favourable outcomes.

Bird monitoring conducted at Victorian wind
farms has found very low rates of bird and bat
deaths, none of which have been rare, threat-
ened or endangered species. On average in Aus-
tralia, collision rates with birds are generally
around one to two per turbine per year, an im-
pact which is insignificant compared to the
chronic impact of ecological change due to cli-
mate change and rises in sea level induced by
increased greenhouse gas emissions. Australia’s
key environmental groups are aware of these

odds, which is why they support wind farms.
All wind farm developments in Australia are

accountable under the Commonwealth Environ-
mental Protection and Biodiversity Conservation
Act 1999 (EPBC) which specifically addresses
nationally threatened and migratory species.

The Australian Wind Energy Association
(AusWEA) is currently developing bird im-
pact assessment protocols with funding from the
Australian Greenhouse Office. The protocols
build on AusWEA’s existing Best Practice
Guidelines which include bird impact meth-
odologies for wind farm developers.

The bottom line is that wind energy is a prov-
en and reliable clean energy source that is capa-
ble of reducing the effects of the greatest threat
facing birds and all other species today: global
warming.

For further information download
AusWEA’s wind farm fact sheet from:
www.auswea.com.au/WIDP/asse t s /
8Bird&BatImpact.pdf

Ian Lloyd-Besson,
President,

Australian Wind Energy Association

Published by the ATA (Alternative Technology Association)
To place your order call (03) 9419 2440, email: orders@ata.org.au or got to the ATA

webshop: www.ata.org.au

Sustainable homes on CD!
ReNewROM 2, Volume III of ATA's series of fully indexed CDROMs, is out now!

•1600 pages of articles, reviews and products

•19 back issues of ReNew magazine in PDF format

•Covers issues 71 to 89

•100s of topics

•Fully indexed and searchable
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•For only $65 ($30 ATA members)

•Or buy both ReNewROM 1 and ReNewROM 2 for
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ATAmembersspecialonly $30
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It’s 6:30 am and the rest of the family
is still asleep but Dave Keenan can’t
stay in bed. He can hear the pipes a

calling. Downpipes, drain pipes, ag
pipes, electrical conduit. According to
Dave, this is the stuff that energy-effi-
ciency revolutions are made of.

Not to mention gravel, builder’s plas-
tic, geofabric and trellis mesh. Bilge
pump motors with model-boat propel-
lers, ultraviolet lamps with 12 Volt in-
verters, and living organisms including
fish, aquatic plants, aquatic invertebrates
and last but very far from least, zillions
of microorganisms.

These are the components Dave uses
to turn what he calls ‘those fake blue
toxic waste dumps’ into freshwater
aquatic habitats that are a joy to swim
in. In other words, to retrofit standard
swimming pools, above or below
ground, and turn them into low-ener-
gy, biologically-filtered, chemical-free
‘swimming ponds’.

 The Australian Greenhouse Office
(AGO) estimates that a typical unheat-
ed 50 kilolitre swimming pool (approx-
imately 9m x 4.5m x 1.2m deep) will
use 2,200 kilowatt-hours of electricity
per year when operated in the recom-
mended manner. Most will use far
more, but even at 2,200kWh this will
generally be the single largest user of
electricity in the household, and there-
fore the household’s single largest con-
tributor to global warming.

The AGO estimates that there is scope
to reduce the energy consumption of
swimming pools by 10 to 15%, mainly
by attention to the pump and its motor.

But Dave has proved it’s possible to do
much more than that. His ‘living’ swim-
ming pool uses about one quarter of the
energy of a typical ‘dead’ swimming
pool.

How is it possible?
‘It becomes possible when you look not
only at efficiency, but at efficacy, and
when you pay attention to where all that
energy is actually going,’ explains Dave.

Engineers define energy efficiency  as
useful-energy-out divided by energy-
in. This is an appropriate measure for a
component such as a pump, which con-
verts electrical energy to a different
form of useful energy, namely that of
the pressure and flow of water.

But how do you measure the energy
efficiency of a whole swimming pool
filtration system? You certainly put en-
ergy into it; however, the useful prod-
uct of that energy is not another form of

energy, but the cleanliness of a certain
volume of water for a certain length of
time. So perhaps we should instead
speak of its efficacy in litres per watt.

A carefully operated conventional fil-
tration system has an efficacy of around
200 litres per watt. Dave’s living system
currently cleans about 800 litres per
watt.

 So where is most of that 2,200kWh
going? That’s an average of 6kWh per day.
Most of it is not being lost in the pump,
or motor, or chlorinator. Most of it is
turned into unusable low-temperature
heat due to flow resistance in the filter.
Why is that? ‘Because the filter must have
pores that are small enough to mechani-
cally stop the particles it is intended to
filter out. It has a cross-sectional area of
only about one square metre and is about
a metre deep. It soon clogs and has to be
backwashed,’ says Dave.

The filter in a living system consists

Turn your swimming pool into
a swimming pond

Chemical-free swimming in your own backyard.

ReNew looks at a unique natural filtration system that can be retrofitted
to your existing swimming pool
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of rounded pebbles between about 5 and
7mm in diameter, so the passages be-
tween them—or the pore size—is about
1mm. This is at least 10 times larger than
the pore size of a conventional pool fil-
ter, yet it can filter out single-celled al-
gae one thousandth of a millimetre (a
micrometre) in size, and effectively
clear the water in a single pass. And it
doesn’t clog or require backwashing.
How can this be?

‘It has at least two things going for it,’
says Dave, ‘gravity and evolution.’

‘It’s at the bottom of the pond so the
larger particles just settle there anyway,
and it is colonised by microorganisms
that have evolved for billions of years
to grab hold of anything that goes past
that looks remotely like food. You just
need to give them something to attach
themselves to and plenty of oxygen, and
take away the carbon dioxide, nitrate and
phosphate that results from the break-
down of this unwanted organic matter.’

Once you have the flow resistance of
the filter reduced to negligible propor-
tions by going biological, the pipes start
calling. Flow resistance of pipework
can be reduced by increasing its diame-
ter, shortening it and reducing the
number of bends. Using an extra low-
voltage submersible pump means the
whole system can actually be in the pool

and the pipework can be reduced to a
single short, straight, large-diameter
piece going from bottom to top.

There is often a sort of multiplier or
feedback effect that happens when you
start on these efficiency (or efficacy)
crusades. Amory Lovins’ group (from
Rocky Mountain Institute in the USA)
found that when you lighten the body
of a car and reduce its drag and rolling
resistance, you not only get to have a
smaller engine because you’ve reduced
these losses, you get to have an even smaller
engine because you’ve reduced the size
of the engine (and therefore the losses
due to its size and weight).

A similar thing happens here with the
pump. Standard pool pumps are of the
kind we call centrifugal. The water
comes into the centre of a rotating im-
peller that has radial fins or vanes, and
is thrown outward by centrifugal force.
It is then collected and funnelled to the
outlet pipe. This in itself involves a
right-angle bend in the water path and
enormous turbulence, but for the pres-
sures required to overcome the filter
resistance in a standard pool filtration
system (typically 100kPa) these are the
most efficient kind of pump.

You’ve already heard how reducing
the filter resistance meant that Dave’s
pump became small enough to conven-

iently power it from extra low-voltage
(12 or 24 Volts). This made it safe to put
it in the pond, thereby allowing him to
reduce the pipe resistance. Because
these modifications drastically reduced
the pressure requirement of the pump,
Dave found that he could then use an
entirely different kind of pump, called
an axial or propeller pump, which pro-
duces two to four times the flow for
the same amount of power.

How does the living
system work?
The large surface area of the gravel pro-
vides many sites for aerobic bacteria and
other useful microbes to attach them-
selves. By spreading the filter over the
entire bottom of the pool, we can turn
over the whole volume of the pool in
two hours (that’s twice as fast as a typi-
cal chlorinated pool), while keeping
the water velocity through the gravel at
less than a millimetre per second. This
low velocity allows the microbes to stay
attached to the gravel, and to grab their
food (algae and planktonic bacteria et
cetera) as it goes past.

The oxygen the microbes need is dis-
solved at the water surface. The pump
draws the water down through the grav-
el via a manifold of slotted pipes un-
derneath and returns it to the surface to
lose its carbon dioxide and regain oxy-
gen. Most of what is normally done by
highly corrosive chemicals such as
chlorine or ozone, the aerobic bacteria
do using ordinary oxygen.

 It is important for the surface to be
agitated by the returning water, to get
rid of the invisible film of dust, oil and
microorganisms (mostly unicellular
algae) that would otherwise prevent gas
exchange.

The pump must run 24 hours a day to
keep the good microbes alive, but its
speed can be greatly reduced at night
and when no one is swimming, to save
energy.

An early model

pump shown

operating

inside the fish

and plant

refuge.
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What about leaves falling to the bot-
tom of the pond? What could look more
natural on a gravel bottom? And the good
microbes soon decompose them. At
present, Dave just removes any floating
debris with a net before swimming. He’s
also working on a 12 Volt powered float-
ing skimmer.

The nitrate and phosphate are re-
moved from the water by growing
plants, which must be periodically har-
vested and thrown on the garden. At
present Dave uses a submerged, free-
floating plant called Foxtail (Ceratophyl-
lum demersum).

Sometimes the influx of nutrients is
too rapid for these plants to keep up,
such as when lightning produces nitro-
gen oxides which come down as nitrate
in the rain. In that case, when the sun
comes out again, the filamentous
(stringy) algae, which normally exists
as green velvet on the walls, grows rap-
idly until it has consumed the excess
nutrients. Unlike the unicellular or
planktonic algae, this filamentous algae
(sometimes called blanket weed) avoids
being drawn into the gravel filter by at-
taching itself to the walls. It is quite
harmless—in fact you can eat it—but
but before the streamers start to inter-
fere with the enjoyment of swimming,
brush the walls to set them adrift and
remove them with a large net.

Because the water in a swimming pond
is free of toxic chemicals, it is possible
for mosquitoes to breed, so Dave also
adds mosquito-eating fish: native Fire-
tail Gudgeons (Hypseleotris galii). The fish
do not need feeding at the very low stock-
ing rates used: about 10 fish per square
metre of surface. A fence made of plastic
mesh holds the plants within a strip about
300mm wide along one side of the pool.
The fish can swim through the mesh and
this gives them a refuge when people are
swimming.

A layer of the same mesh is tied down
just under the surface of the gravel.

Dave calls this ‘boy-proofing’. It pre-
vents active human feet from churn-
ing up the gravel and thereby
destroying its microbe population and
clouding the water.

Dave also employs a backup system
consisting of a germicidal ultraviolet
lamp. It uses a more energetic wavelength
than any that reach the Earth’s surface
from the Sun, called UV-C. This should
kill any remaining pathogens in the wa-
ter, although for very resistant organisms,
it may take several passes.

Maintenance
How does the amount of maintenance
compare with a standard pool? Dave
reckons it’s probably about the same.
The irregular jobs of removing filamen-
tous algae a week or so after rain, and
harvesting the plants, are offset by the
absence of regular maintenance. The ul-
traviolet lamp and pump motor need
replacing about once a year. This costs
around $150, but you should save twice
that on electricity and pool chemicals.

How much does it cost?
Dave’s system is modular. He suggests
one lift-tube, with its own independ-
ent under-gravel intake manifold, for
every 15 to 20 kilolitres. The materials
cost about $1000 per module. It’s fairly
labour intensive to build, but should
be no problem for a competent do-it-
yourselfer with friends and family to
help out.

If you’re building a new pool, you
could save the cost of the standard fil-
tration system. But be aware that a flat
or stepped bottom is a lot easier than a
sloped bottom, for building and main-
taining the gravel filter.

Is it safe?
At this stage, nobody can say for sure
whether a swimming pond is as safe for
our health as a standard chemically treat-
ed pool, but according to Dave, ‘there’s

no such thing as complete safety, only
various compromises.’

‘The pursuit of extreme safety, whether
in health or national defence, generally
results in less safety, not more,’ he says.
‘For example, both chlorine and ozone
react with organic matter to form sub-
stances that are know to cause cancer.’

Waterborne diseases can be classified
as bacterial (such as cholera, typhoid and
dysentery), protozoan (such as giardia
and cryptosporidium) or viral (such as
hepatitis A and E, polio and various mi-
nor gastrointestinal diseases). Most
waterborne diseases are transmitted fae-
co-orally, which means an infected per-
son would have to leave some faecal
matter in the water and someone else
would have to swallow the water before
the infectious organisms were removed
or destroyed by the filtration system. Ear
infections can also occur. Some people
can continue to carry some of these dis-
eases without showing any symptoms.
Fortunately, for normal healthy people,
these diseases are either extremely rare,
not serious, or readily treated.

Chlorine takes less than an hour to
kill most pathogens, but cryptosporidium,
or ‘crypto’ for short, can survive for days.
Crypto causes watery diarrhoea and ab-
dominal cramps. A person with a nor-
mal, healthy immune system can expect
symptoms to last for a week or two.
High-dosage-rate UV-C is more effec-
tive than chlorine against crypto, be-
cause the level of chlorine needed to
achieve the same kill-rate is unaccepta-
ble to humans. However, Dave esti-
mates that the UV-C dosage rate of his
current system is about as effective as
standard chlorine levels. Dave is con-
cerned that excessive use of UV-C may
cause other problems, because in the
words of Robert Heinlein, ‘there ain’t
no such thing as a free lunch’.

He points out that the developed
world seems to be seeing more and more
health problems caused by exces-
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sive hygiene: ‘Polio itself was such a dis-
ease. Infection normally occurred when
children were young and the symptoms
mild. Immunity followed. But with san-
itation, first contact started to occur later
in life when the disease can have seri-
ous consequences. There is also in-
creasing evidence that occasional mild
infections of various kinds, may be
beneficial in preventing your immune
system from becoming overactive and
turning against you, as seems to happen
in the case of asthma, allergies, inflam-
matory bowel disease and others.’

However, swimming ponds should
be avoided by pregnant women and peo-
ple who have weakened immune sys-
tems, such as infants and those who are
very old, malnourished, have HIV/AIDS
or an inherited immune deficiency; and
cancer or transplant patients taking im-
munosuppressive drugs. Of course
people who have any disease that in-
volves diarrhoea or vomiting should not
swim, so as to avoid infecting others. If
you’re worried, says Dave, the simplest
thing to remember is ‘don’t drink the
water’. Public health authorities issue
exactly the same warning for standard
chlorinated and ozonated pools.

For those seeking further assurance, a
simple test kit called ‘Bacteria Check’ is
available from EnviroEquip for $28. It
cannot tell you whether any human path-
ogens are present—such tests are very

expensive and time consuming—but it
will reveal the presence or absence of
total coliform bacteria. These are not dan-
gerous in themselves—they occur natu-
rally in huge numbers in the gut of all
animals, including humans—but high
levels are an indicator of possible faecal
contamination or filtration failure, and
therefore possible risk of disease.

It is safer to swim in a bio/UV-fil-
tered swimming pond than in most
lakes, dams, rivers and creeks in which
humans swim, so if you’re happy to
swim in these, you shouldn’t have any
worries about a swimming pond.

Now that we’ve got all that heavy stuff
out of the way, we can tell you that swim-
ming ponds are fun! After swimming in
one, it’s hard to go back. Chlorinated
pools suddenly seem so offensive in the
way they affect your skin, hair, nose and
eyes. And they start to look so unnatu-
ral you feel they might as well be paint-
ed bright orange. Swimming in a
swimming pond is like swimming in a
creek—a particularly clean creek. The
gravel under your feet feels good and
there are things to see.

The Future
Dave Keenan isn’t the only one think-
ing about swimming pool conversion.
Try google searches on “swimming
pond” and “natural swimming pool”
(with the quotes), and you’ll see there

are other ways of obtaining chemical-
free swimming.

However, Dave’s achievement of ex-
tremely low energy consumption and
the ability to retrofit existing pools ap-
pears to be unique. Others have con-
centrated on obtaining a natural look in
a purpose-built swimming pond.
There’s no reason why these things can’t
be combined. Dave has started a ‘swim-
ming-ponds’ Yahoo! group for exchang-
ing information. These are early days
for the field and there is plenty of scope
for you to make a contribution.     ✲✲✲✲✲

Laying the gravel filter in the bottom of the pool.

For more information contact Dave
through his website:
www.users.bigpond.net.au/d.keenan,
or join the swimming ponds e-list by
visiting www.groups.yahoo.com/
group/swimming-ponds/, or sending
an empty email to swimming-ponds-
subscribe@yahoogroups.com
Dave would like to thank Robin
Holland and Sigi Gutjahr of Mudgeera-
ba for getting him started on develop-
ing this system, and the following
people for freely giving of their time
and ideas during the development of
the system: his wife Janelle, his father
and brother, his friends Brendan Lee,
Jan McNicol, Eddie Matejowsky, Ross
Pink, Clare Rudkin and family and
James Hill, Jim at Hobbyrama, Doug at
Radio Active Manufacturing and John at
Choice Electric Co.
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Hume City Council in Melbourne has
recently installed a unique energy-
efficient barbecue. Situated opposite

Greenvale Recreation Centre, the facility is part
of a new recreational area that, according to Hu-
me’s Sustainable Energy Management Officer
Stuart Nesbitt, was designed to ‘promote the
use of environmentally friendly renewable en-
ergy to the local community.’

The barbecue is solar powered and fitted
with ‘green plates’, which use 50% less power
than regular electric barbecue plates. It has a
1.9kW amorphous solar panel system bonded
to the roof of the shelter. The energy produced
is fed via a grid-connected inverter into the rec-
reation centre’s electrical system—with any ex-
cess power used to meet the area’s other power
requirements. Stuart calculates that ‘with two
hours use of the barbecue per week, the panels
will more than cover the energy uses of the
park,’ saving the council an estimated $470 and
3.2 tonnes of greenhouse gas emissions per year.

The barbecue’s Green Plates are designed by
Cosmos Solar. According to the company’s di-
rector, Russell Kimmins, the plates use just
1.8kW of power. Most new electric barbecues
on the market use 3.6kW, with some older
models using as much as 6kW. The plates use
24 volts at the element instead of 240 volts be-
cause they were originally designed to be used
in conjunction with 24 volt stand-alone solar
systems. They heat quickly, cook at 300°C and
can be retrofitted to any existing barbecue.
Based on 10 hours use per week, an average
public barbecue will emit 3.12 tonnes of green-
house gases per year. Using the Green Plates,
the same barbecue will emit just 0.936.

The park is also lit by 18 watt compact fluo-
rescent lights, and features recycled wood and
plastic furniture and bollards for fencing. The
council is also looking into rainwater harvest-

ing systems for the area.
The new recreational area is part of Hume’s Local Greenhouse Action Plan,

which has been implemented under Cities for Climate Protection (CCP), a
program to encourage local councils to reduce energy consumption and there-
fore their contribution to global warming.

Hume City Council became a member of the CCP program in 2000 and
has committed to reducing both council and community emissions by 10%
by the year 2010. So far, Hume estimates that it has saved over 200 tonnes in
greenhouse gas emissions annually through such measures as the de-lamp-
ing of council administration offices, the installation of four solar hot water
units, two grid-connected solar power systems and the introduction of LPG
fleet vehicles.     ✲✲✲✲✲

The great Australian solar bbq
Solar power supplies the
sizzle for an innovative
barbecue for all to enjoy

Greenvale Progress Association Members, Charlie Grech (left), Jason Carwright

and Julie Andrewartha and their children, check out the new solar barbecue with

Hume Council’s Sustainable Energy Management Officer, Stuart Nesbitt.

The solar panels on the roof of the shelter supply power for the bbq.
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A large mounted pig’s head is not
something you expect to see in
an environmentalist’s house. At

least, I’ve never come across one before
visiting Marilyn Pride at her earth-
roofed home in the Blue Mountains.

But Marilyn and her partner Lewis P
Morley are prop makers for big-name
films, and the pig’s head (not real) is a
memento from the film Razorback.
Their entire house is furnished with Art
Nouveau and Deco woodwork and
medieval-style paraphernalia, a unique
if somewhat contrary touch in a house
that is, in sustainability terms, very con-
temporary. But of course, earth-covered

houses go back a lot further than the
1970s revival in them, and the medieval
touches are probably more appropriate
than I think.

In 1988 Marilyn and Lewis were stay-
ing on the Gold Coast working on the
TV series Mission Impossible. It was a
boom year for building, and the view
from the place they were staying was of
progress in action: they would constant-
ly see fires dotting the horizon as de-
velopers cleared more and more land
for houses.

On their return to Sydney, they de-
cided it was time to escape the urban
sprawl, and began the search for a bush

block on which to build their dream
home: a mud brick house with an earth-
covered roof.

The couple got a map of Sydney and
looked at where the bushland and na-
tional parks were clustered around the
city. Having spent most of their work-
ing lives in the big smoke, they wanted
to remain close enough to be able to
commute when work came up. With
one car between them, they also need-
ed a location that was well-serviced by
public transport.

They initially looked at pieces of land
around Hornsby to the north and the
Royal National Park to the south. But

Pioneers of the earth change
When Marilyn Pride looked to build her rural ‘dream home’, she wanted
to be closer to the earth than the sea. Marni Cordell visits her earth-
roofed home in the Blue Mountains
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they soon realised that if they bought
up too close to the city they might one
day find themselves in the suburbs.
They finally found a suitable site a little
further afield—at Linden, a small town
in the lower Blue Mountains.

Earth-change dream home
The block is 42 hectares of regenerated

bush, on a steep slope with good north-
erly access. The house is split-level
mudbrick, with solar hot water, rain-
water tanks, in-built heating and cool-
ing features and of course, the main
attraction: an undulating earth-covered
roof.

Marilyn and Lewis designed the
house with help from architect David

Baggs and his father Sydney Baggs, who
is known as the guru of underground
housing. ‘They were the ones who were
really up on it,’ says Marilyn. ‘David
built an underground house in Castle
Hill, to try to show that it could be done
in keeping with more conventional
house styles.’

The couple decided to build close to
the road at the top of their sloped prop-
erty in order to optimise solar access.
This meant that a large retaining wall
needed to be constructed before the
foundations could be laid, which blew
their initial budget. They employed a
builder and stonemason to build the
house, but have added the kitchen, bath-
room and most of the fittings them-
selves over 12 years of living there.

Building the curved roof
The roof is obviously a lot heavier than
your average ColorBond one, so the
bricks were machine-made with some
cement in them, and are load-bearing.

The footings and part of the back of
the house are fired brick, so as to avoid
water damage from rain running down
the hill. The house is not rendered and
the couple have had some rain damage
to the southern wall, which they have
fixed themselves with a mix of sand,
pounded brick and Bondcrete.

The roof is an elaborate curved struc-
ture, with a heavy plywood base sup-
ported by large exposed beams. Marilyn
says that if she were to do it all again she
would use a straightforward ‘umbrella’
shape, which would be ‘simpler in
terms of structural support’.

On top of the ply base a layer of li-
quid Elastoclad was applied, with fibre-
glass mixed into it for strength. Over
that went a layer of Bidem, a kind of
synthetic blanket, to stop any stones
from grating into the waterproofing.
‘And then you pile the dirt on,’ says
Marilyn. ‘It’s supposed to be dirt with-
out very many stones in it, so as not to

Marilyn’s house has many unique features including round windows, medieval front

door and Art Nouveau and Deco woodwork .
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pierce the water-proofing.’ The roof is
designed to carry up to 200mm of soil.

The earth didn’t go on the roof until
about a year after they moved in and ‘I
don’t know if it was a particularly cold
year,’ says Marilyn, ‘but we were freez-
ing that winter.’ Since then however, the
indoor temperature has been very sta-
ble, and they use their only heating de-
vice—a Nectre slow-combustion fuel
stove—rarely.

Ongoing maintenance
 The pair have only had to make major
repairs to the roof once since moving
in. ‘We had a leak in the bedroom that
went on for years and we never got
around to fixing it,’ says Marilyn. ‘A cou-
ple of years ago we finally did, by taking
the earth off in that particular spot,
cleaning the roof, laying another layer
of Elastoclad on and covering it up
again.’

Marilyn says that her initial idea was to
build a fully underground house, but she
decided against it because she was uncer-
tain about the long-term capacity of the
waterproofing techniques available.

‘The actual waterproofing was done
by people who do rooftop gardens in
city flats et cetera, it wasn’t anything that
was invented especially for this, it was
just applied to it. Some people use bi-
tumen, some people use slate, there are
all sorts of different methods.’

‘I wouldn’t like to discover a leak in a
couple of years time and (if we were in
a fully underground house) have to dig
the back of the house up with a bull-
dozer. I would rather have an earth roof
where I can get to the waterproofing if
it springs a leak,’ she explains.

The roof was expensive to install,
‘mainly because the structure was more
complicated than it needed to be,’ but
takes very little maintenance or up-
keep—other than ‘a whipper snip a cou-
ple of times a year’—so ongoing costs
are low.

Plants chosen carefully
In order to survive on the roof, plants
need to be able to last without water-
ing, be a low fire hazard (not too much
woody undergrowth or volatile oil) and
not throw too many weed seeds
around. ‘Most native grasses are too
flammable,’ says Marilyn. Fire is a real
fear in the Blue Mountains. The cou-
ple have experienced two fires since
moving in, neither of which threatened

their property directly, but one did
come close—they watched the flames
lick high into the sky a few kilometres
away. They now do hazard reduction
each Autumn. Marilyn has found a cou-
ple of native pigweeds that have been
succulent enough to suit, but her main-
stay is ivy geranium.

Unfortunately, a lot of ants have also
made the roof home, and often traipse
into the house for food. ‘That’s probably

These photos show the elaborate curved structure of the earth-covered roof.
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ROTA - LOOROTA - LOO
The original Australian composting toilet

*Built for Australian
conditions

*Clean & Green

  *Easy access

 *Rotating removable
 composting bins

  *Easy to install

*Health Department
approved

Environment Equipment
www.rotaloo.com
Tel: (03) 9587 2447

Other products:
Grey Water System
Worm Farm
Waterless Urinal
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the only drawback,’ says Marilyn, ‘I used
to spray them and try to keep them out,
but it doesn’t really worry me anymore.’

The positives are the stable tempera-
ture, and the soundproofing. And then
there’s the view across the valley from
the roof-top garden, which is spectacular.

Solar passive design
The house has been designed so that a
flow through of cool air comes from
the south through a small opening in
the bricks, buffered by a courtyard.
‘That as a design was a bit of a baffle,’
says Marilyn, ‘because you don’t want
to let huge amounts of wind in.’ Their
initial design was for the roof to reach
right down to the ground on the top
side of the house, but they were advised
against this because of greater potential
for termite damage.

A greenhouse adjoins the north side
of the house, with a door that can be
opened into the house to let warm air
in. The greenhouse is so effective that
they have had to attach shadecloth to it.
This area is used as a sitting spot in win-
ter, and to raise vegetable seedlings for
Marilyn’s extensive vegie garden, which
includes water chestnuts, chokoes, kiwi
fruit and more.

Downstairs is ‘always a very even tem-
perature,’ says Marilyn, ‘but upstairs can
get a little hot in the middle of summer.’

Much of the house and garden’s wa-
ter requirements are supplied by two
1100 litre rainwater tanks, and hot wa-
ter comes from an Endless Solar 22-
tube manifold hot water system with a
Grundfos three-speed pump and con-
troller, and a four-way conversion valve,
mounted on the roof of the greenhouse.

Never-ending dream
Although an impressive set-up, Mari-
lyn tells me that the house ‘is never quite
finished’. ‘We want to get some solar
power up there. At the moment it’s be-
yond our means to get enough cells to
power the whole house. We do have the
space for them; it’s just a financial con-
sideration. I would like to get some big-
ger water tanks and a pump also.’

‘When we first came up here, it was
quite an unusual thing to do. We had to
look around a lot to get anything sus-
tainable. Now it’s becoming a lot more
common. The prices and availability are
only just now making it an affordable
thing to do.’

Marilyn explains that the house was
mostly her ‘dream’—she had always
wanted a sustainable house that looked
‘rustic’. ‘I’ve always loved thatched and
earth roofed houses. It’s as much the
look of it as the function.’

‘I also felt that it would be more effi-
cient, although later I read that earth is
not that good an insulator—it’s not that
good compared to foam for example—
but I just really like the idea of being
able to grow something on the roof; that
there’s still the same amount of “grow-
ing space” on the earth as there was be-
fore you built the house.’     ✲✲✲✲✲

‘I just really like the idea of being able to grow
something on the roof; that there’s still the

same amount of “growing space” on the earth
as there was before you built the house.’

The house

stays a very

even

temperature

thanks to the

insulation

from the roof

and shading

around the

house.

1965 FORD MUSTANG
Professionally converted to
battery electric drive in ‘98
with quality US and
European components.
Can do 100km/hr, range
up to 50km. Will soon need
new Trojan batteries. As is
$15,000 or $18,500 with
new Trojans. Comes with
owners manual and full
wiring diagrams. Phone
Jim, Perth (08) 9386 6983.

THE ULTIMATE
ELECTRIC VEHICLE
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It’s not logic that leads one to at-
tempt to convert a perfectly good
car to run on electricity stored in

batteries—it’s a passion, or madness!
One that seems to infect relatively few
people at the moment. Some may say it
comes from environmental idealism,
but I have the same desire for speed and
power as any revhead.

The electric car: an idea
whose time has come
In 1900 there were many more electric
cars on the road than internal combus-
tion (petrol/diesel) cars. They were fast-
er, more convenient and quieter. Petrol
cars of the day were noisy, dirty, smelly,
difficult to start and unreliable. So what
happened to all the electric cars? In a
word: range. Petrol cars could go fur-
ther and were quick and easy to refill,
with the new resource of oil abundant
and cheap. So for 100 years we have put
up with noise, grime, smell and global
warming for the sake of convenience!
All that is about to change.

Imagine a car that gets refuelled from
just being parked in your garage. It is
powered from solar panels on your
house rooftop, or a wind farm off the
coast. Indeed it has solar panels in its roof
that power the air-conditioning when it
is parked and give you extra kilometres
of free transport. Acceleration to 100kmh
is effortless and quiet in less than five
seconds, and cruising at high speed is
safe and enjoyable. Instant throttle re-
sponse, regenerative electric braking,
high efficiency, zero emissions, silence,
virtually zero maintenance, recyclable

components, easy and direct use of re-
newable energy resources, constant four-
wheel-drive with instantaneous traction
control on each wheel. All these things
are possible with electric cars.

At least 90% of our daily commuting
is done within a distance of 50 kilome-
tres, so a battery powered car will suf-
fice for most people. For the other 10%
of occasional driving a simple, compact
and efficient microturbine generator
can be installed. By turbine I mean the
type used in jet planes, with appropri-
ate silencing, coupled to a high efficien-
cy electric generator. A turbine the size
of a loaf of bread can produce enough
output to easily power a car.

Even a steam turbine could be used.
Turbines are simple, efficient, long last-
ing and will run on many different un-
refined fuels including oils from fuel
crops, completely renewable.

Hybrid petrol/electric cars like the
Toyota Prius are coming onto the mar-
ket which are a step in the right direc-

tion. It is interesting to note that the de-
mand for hybrid cars in the USA is cur-
rently exceeding supply, even though
they are significantly more expensive.

The way I see it is this: petrol cars are
dinosaurs; highly evolved dinosaurs but
dinosaurs nevertheless. Electric cars are
furry mammals that currently coexist
in very small numbers. My guess is that
the coming oil shortage will see the
eventual extinction of dinosaurs, except
as museum pieces, and the evolution of
a more effective and efficient mamma-
lian mode of transport. This is a time of
great change, something akin to the
dawn of the motor car era when inno-
vation and opportunity abounded, and
it’s happening right now. I personally
can’t wait for the car manufacturers so
I’m doing it myself.

My conversion
After several years of dreaming and sev-
eral months of research and collecting
parts, I purchased a 1987 Suzuki Mighty

Zen and the art of electric car
conversion

Rod’s converted Suzuki Mighty Boy, complete with rooftop solar panels.

Some people get their thrills from extreme sports. Rod Dilkes gets his from
extreme DIY
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Boy with a view to converting it to run
on electricity. This car was chosen be-
cause  it was cheap, it is a ute, so batter-
ies could be mounted in the tray, and it
is very small and therefore relatively in-
expensive to convert. The old petrol
engine came out on 21 June, 2004.

The new motor is an Advanced DC
8” series wound DC model. It’s 100-
year-old technology, but simple and re-
liable for the first-timer. These motors
are made in the USA especially for elec-
tric conversions. It is a fairly powerful
engine for such a small car.

There is 45kW of power available at the
wheels. The original petrol engine was
rated at just 18kW peak! The motor needs
a speed controller which connects to the
accelerator pedal. A Curtis 1231C8601
500A model was chosen. These have a re-
liable reputation and run at 144 Volt nom-
inal. No regeneration is available
currently, but I will work on that later.

I did a lot of research on batteries with
a view to using Lithium Ion or Nickel
Metal Hydride (NiMH) batteries. Un-
fortunately, NiMH had recently doubled
in price. At five times the cost of Lead
Acid I would have considered it a worth-
while investment, but not at ten.

Lithium Ion batteries are very inter-
esting but I would have needed to go to
200Ah capacity because they don’t like
to be drawn at high amperages and have
voltage draw-down trouble when cold.
They also need a complex battery man-
agement system, and are even more ex-
pensive than NiMH.

When they come down in price in
the future, Lithium Ion will be the bat-
tery of choice, because they give rela-
tively long range in a light and small
battery pack. (Look for ‘Thundersky’
from China.) So that pretty much left
only one choice: good ol’ Lead Acid!

Again, 150-year-old technology, but
relatively inexpensive and reliable. Tro-
jans seem to be the popular contender
and they made a smallish one to suit my

Inside the engine bay. Note how small the electric motor is compared to a petrol engine.

Vital statistics
Battery voltage: 144V nominal (12 x Trojan 27TMH flooded lead acid)
Max current draw: 400A (detuned from 500A)
Max power: 400A @144V = 57kW (theoretical, 45 to 50kW more likely)
Top speed: >110kmh
Acceleration: Not yet measured but significantly faster than the petrol model.
Kerb weight: 900kg
Gears: Normal gearbox is still in place but without a clutch. For normal driv-
ing only fourth gear and reverse are required. It is like driving a very smooth
automatic.

The batteries are mounted under the tray, so the cargo area is still fully useable.
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requirements. At just 105Ah, the 27RV
(27TMH in the USA) wouldn’t give me
much range, but I had serious weight
constraints. The Mighty Boy only has
350kg payload capacity including two
occupants. I decided to go with 12 of
these batteries to give a 144 Volt (nom-
inal) battery pack. However, the pack
would weigh 312kg by itself, leaving just
38kg for the driver to keep it within the
GVM for licensing. I am not quite that
skinny, so I had to have the GVM (gross
vehicle mass—(the total licenceable
mass including occupants) legally
changed to allow for the extra weight.

With all these American bits in the
car, I wanted to look elsewhere for a
charger. The Italian Zivan NG3 got rave
reviews any time I mentioned it to oth-
er converters. All the gauges and small
EV specific components I sourced from
EV Parts in Washington, USA.

Other electrical bits like the kilowatt-
hour meter I got from my local electri-
cal distributor. The guy was a tad
suspicious of a DIY nut buying all these
high voltage bits. I think he thought I’d
fry myself. Fortunately I’m still here and
pretty well underdone. My local sparky
did check it over though.

I had the adapter plate and coupling
from the electric motor to the existing
gearbox specially manufactured. I had
some teething problems which took a bit
of sorting. My local mechanic at Marga-
ret River Motors did the installing.

The battery box I farmed out to my
local welding expert. He makes farm
gates and the like for a living. I think
this was one of the strangest projects he
has ever worked on. We cut bits off the
little ute and welded more bits on until
I had a lovely box that started just be-
hind the front seats and went to the back
of the tray. Pure art!

Wiring it all together looks pretty sim-
ple on paper, but that’s where the sim-
plicity ends. I did this myself on many
late winter nights in an open carport. An

FAQS
Q. What, it doesn’t use petrol?Q. What, it doesn’t use petrol?Q. What, it doesn’t use petrol?Q. What, it doesn’t use petrol?Q. What, it doesn’t use petrol?

A. Nope

Q. How fast will it go?Q. How fast will it go?Q. How fast will it go?Q. How fast will it go?Q. How fast will it go?

A. A lot faster than the speed limit, but I usually drive 70 to 90kmh. Faster than

90kmh is really scary in such a small car. Acceleration is much quicker than when it

was on petrol and as quick as most modern cars.

Q. How far will it go on a charge?Q. How far will it go on a charge?Q. How far will it go on a charge?Q. How far will it go on a charge?Q. How far will it go on a charge?

A. About 40km of regular driving, more if you take it easy. Its a commuter not a

grand tourer.

Q. The short range is a problem isn’t it?Q. The short range is a problem isn’t it?Q. The short range is a problem isn’t it?Q. The short range is a problem isn’t it?Q. The short range is a problem isn’t it?

A. That depends how far you commute in a day. This car satisfies 90% of my driving

requirements. New technology lithium ion batteries will soon all but eliminate the range

issue. And for long trips an onboard generator can be added to turn it into a hybrid.

Q. How do you refuel it?Q. How do you refuel it?Q. How do you refuel it?Q. How do you refuel it?Q. How do you refuel it?

A. From the 240 Volt electricity supply. It has an inbuilt charger and a plug behind the

cab. I charge it at night using off-peak electricity with a power cord hanging from the

garage roof. It takes about 10 seconds to plug it in and two to three hours to recharge.

Q. How much does it cost to run?Q. How much does it cost to run?Q. How much does it cost to run?Q. How much does it cost to run?Q. How much does it cost to run?

A. About two cents per kilometre using off-peak electricity. Compare that to 10

cents per kilometre for your average petrol car.

Q. How much did it cost?Q. How much did it cost?Q. How much did it cost?Q. How much did it cost?Q. How much did it cost?

A. About the same as a new small car.

Q. Its not environmentally friendly because the energy still comes from aQ. Its not environmentally friendly because the energy still comes from aQ. Its not environmentally friendly because the energy still comes from aQ. Its not environmentally friendly because the energy still comes from aQ. Its not environmentally friendly because the energy still comes from a

power station burning fossil fuel.power station burning fossil fuel.power station burning fossil fuel.power station burning fossil fuel.power station burning fossil fuel.

A. This car makes more efficient use of fossil fuel than the most efficient petrol/

diesel engine car. Emissions from power stations are carefully monitored. Not so for

emissions from petrol engine cars. Also, electric cars can be fuelled directly from

renewable resources such as solar and wind power. The batteries are completely

recyclable when discarded.

Q. How long do the batteries last?Q. How long do the batteries last?Q. How long do the batteries last?Q. How long do the batteries last?Q. How long do the batteries last?

A. Ask me in a year or two.

Q. Does it have gears?Q. Does it have gears?Q. Does it have gears?Q. Does it have gears?Q. Does it have gears?

A. Yes and no. The gears are still there but really only fourth and reverse are

needed. Second and third can be used for fast acceleration. There is no clutch.

Q. Can you run a generator from the wheels to recharge the batteries as you areQ. Can you run a generator from the wheels to recharge the batteries as you areQ. Can you run a generator from the wheels to recharge the batteries as you areQ. Can you run a generator from the wheels to recharge the batteries as you areQ. Can you run a generator from the wheels to recharge the batteries as you are

driving?driving?driving?driving?driving?

A. Can you stand in a bucket and lift yourself up?

Q. Could it be done cheaper?Q. Could it be done cheaper?Q. Could it be done cheaper?Q. Could it be done cheaper?Q. Could it be done cheaper?

A. This conversion was done in my shed using small volume specialist components

imported and purchased at retail prices from expensive countries. I am sure car

manufacturers could build electric cars for less than the cost of petrol cars.

Batteries are the biggest (most expensive) hurdle but less so with modern

developments.

Q. Can you charge the batteries from solar power?Q. Can you charge the batteries from solar power?Q. Can you charge the batteries from solar power?Q. Can you charge the batteries from solar power?Q. Can you charge the batteries from solar power?

A. Yes I do this already. The three solar panels give enough power for one or two

kilometres per day.
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electric heater also had to be added to
get it licensed.

The first test drive was on 21 Septem-
ber, 2004. It ran well, but made a godaw-
ful noise when decelerating. We pulled
the engine out and made some slight
modifications to the coupling, adding
three grub screws to hold it tight on the
motor shaft. Back in with the donk and
it ran really beautifully for a week or so,
until it started making a noise again. Out
with the donk and some more modifi-
cations. This time it ran well.

I took it up to Perth to get licensed on
24 November, 2004. The head inspec-
tor took it for a drive and gave it a can-
ing. The little car performed admirably

and he stepped out impressed. After a
whole day of consultations with licens-
ing inspectors, an engineer and a sus-
pension specialist, they finally signed it
off just before closing time.

Since that time I have put three solar
panels on the roof, and constructed a
step-up (12 to 144 Volt) charger. The
panels give about one ‘free’ kilometre
for every two hours in the sun. This
may not seem like much but it repre-
sents a 10% reduction in my daily ener-
gy usage. A more efficient engine and
drivetrain would add significantly to
this. As far as I know this is the first
road-registered solar/electric hybrid car
in Western Australia, if not Australia.

The car is now running very well. It
is not exactly a chick-magnet, but I still
prefer driving it to anything else! It’s
reasonably fast, reliable, quiet, non-pol-
luting and economical. It may not go
very far yet, but I have plans...

But in the meantime, back to my day
job!      ✲✲✲✲✲
Thanks to Jim Lissiman for initial ad-
vice on getting started, Michael Symons,
who was a trove of information on en-
gines, controllers and batteries, Bob Fox
from Witchcliffe for body modifications,
Gary Madson from Margaret River Mo-
tors, Simon Dodd for the adapter plate
and coupling. And finally, my partner
Tova and kids, for putting up with me!

Future enhancements
• Regenerative braking.
• A small petrol generator in the tray for extending the range when required.
• Supercapacitor boosting for breathtaking acceleration whilst protecting the batteries.
• Lithium Ion batteries and battery management system for 150km+ range.
• Investigate steam or gas turbine hybrid configuration.
• A dual motor 3 phase AC drivetrain with 300kW+ output. May need a new car for this.
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What’s new in solar technology
We take a quick peek at some interesting solar advancements

Things
available now
Solar technology is
advancing all the time, and
some new technologies
promise to make solar
panels a lot more common.
From wearable panels to
super efficient cells and
even cells made from plants,
the solar industry is coming
up with all manner of new
devices that should make
our lifestyles a little more
greenhouse friendly.

We looked at spherical solar

cells in ReNew 88. At the time

they were not available as a

commercial product, but now,

Spheral Solar has a range of

products made using this

technology, including their

Superflex Series of flexible

panels, which come in 25 watt

(pictured at left), 50 watt and

75 watt models, making them

the highest wattage portable

solar panels we know of. See

www.spheralsolar.com for more

information.

These transparent solar panels, from

Sharp in Japan, combine photovoltaic

cells to produce electricity by day, with

high efficiency LEDs to provide light at

night, all in the one sheet of glass! They

are ideal for skylights, atriums or

anywhere there is a large area of glass

that is regularly exposed to the sun. For

more information see http://sharp-

world.com/corporate/news/040729.html

Konarka make flexible photovoltaics

using a process that prints photo-

reactive materials directly onto flexible

substrates using roll-to-roll manufactur-

ing, similar to printing a newspaper.

The photovoltaic materials can include a

range of colours and patterns, and can

be produced with varying degrees of

translucency so they can be customised

for use in new products.

They are working on making photovoltaic

fabrics that can be used like convention-

al fabrics. For more information, see

www.konarkatech.com

Australian company Origin Energy will

soon be manufacturing their Sliver cell

panels. These use thousands of tiny cells

rather than a few much larger cells. This

allows the panels to use less silicon than

most other crystalline panels for the

same energy produced. See

www.origin.com.au for more information.
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Spectrolab, manufacturers of high efficiency photovoltaic

cells for satellites, makes cells for terrestrial uses too. The

cell pictured above (the small square on the right) measures

just 10mm square, yet can pump out over 10 watts when used

with a concentrator that provides a 350 sun concentration to

the cell. That means it has an efficiency of over 35% at 350

suns. Even at no concentration (1 sun), the efficiency is over

24%. See www.spectrolab.com

The Solar SCOTTeVEST is a solar version

of the SCOTTeVEST jacket/vest from,

yes, you guessed it, SCOTTeVEST!

The removable solar panels charge

a small battery, which can be

used to charge and/or directly

power most small USB-compati-

ble electronic devices, such as

mobile phones, PDAs, Game

Boys, MP3 players, and other

mobile devices, without you having

to be near a computer. Typical charge

times in direct sunlight range from two

to three hours, but the panels will also

provide some power from diffuse light. Price is US$475 for the

basic jacket, or US$225 for the solar panels only. See

www.scottevest.com for more information.

Things to come

Solar cells from spinach
Researchers at the Massachusetts Institute of Technology (MIT) have developed a

solar cell that uses the chloroplasts of spinach leaves to produce electricity from

sunlight using photosynthesis. Ironically, the initial experiment was stopped after 21

days because MIT, in order to cut electricity costs, forced most of the labs to shut

down for the Christmas holidays.

This technology may have the potential to produce cheap solar cells. The prototype

cell had an efficiency of around 12%, comparable with current silicon cells. See

http://web.mit.edu/lms/www for more information.
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Graphic: Boston Globe.

Sunlight shines
through glass

Photosynthetic
proteins absorb light

Electrons pass into
organic semiconductor
and collect in the silver
electrode to produce
current

Organic semiconductor

Silver electrode

Spinach and
bacteria protein

Glass coated with gold
to form top electrode

Spinach
power cell

The test cell.

From blue LEDs to solar cells
Solar panels made from the semiconductor  indium gallium nitride, more commonly

known for its use in blue LEDs, has the potential to make solar panels with efficien-

cies of 50%—if crystals of ultra pure  indium gallium nitride can be produced for

realistic prices, that is. The material used for blue LEDs is riddled with defects that

don’t affect LED operation, but would greatly reduce the efficiency of a solar cell

made with that material.

Solar panels at less than
$2 per watt?
Akzo-Nobel, a pharmaceutical, chemical

and coatings manufacturer based in the

Netherlands, is developing a flexible

solar panel that is made in sheets and

can be cut to the desired size. It’s

anticipated the price will be around • 1

(around $1.67) per watt. The company

was working with Shell Solar to develop

these panels, but that partnership has

finished and they are looking to collabo-

rate with others to develop them further.

A test production run has already been

successful. See www.azkonobel.com for

more information.
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After years of pondering the idea
of a battery powered electric
lawnmower (and prodding

from my wife because she could not
start the petrol one), I finally decided
that it was time to turn the idea into
reality. A workmate had a mower that
he wanted to get rid of. Somebody else
wanted the petrol motor, so I ended up
with the bare shell—perfect!

I already had a 12 volt, 40Ah battery
that came from some decommissioned
telecommunications equipment, so the
next step was to find a suitable motor.
After consultation with my friendly elec-
tric vehicle expert, Randal, it was decid-
ed that a Lucas 418G starter motor would
be suitable for the job, after some mod-
ifications. As far as I know, this type of
starter motor came on Austin 1800s, MGs
and some Triumphs. After parting with
$55 at a motor wreckers that specialises
in BMC vehicles, I now had a basic mo-
tor. The next problem was how to switch
the thing on and off.

I figured that a starter solenoid would
have a suitable contact rating, but they
are only designed for a short operational
cycle, so are not meant to be switched
on for long periods. Ten dollars at a lo-
cal wreckers secured a solenoid ready
for continuous-operation modification!
It’s interesting to note that Ford, Hold-
en and Mitsubishi seem to use an iden-
tical solenoid: Bosch 33C, 061-032 12V.
A 12 Volt toggle switch wired in series
with a key switch for security (to stop
little kiddies from chopping their toes
off), was selected as a convenient and safe
method to turn the solenoid on and off.

Mower body modifications
This was the quickest part of the job. A
frame was made to support and contain
the battery above the rear wheels. This
places the weight further back on the
mower, making it easier to lift the front
wheels when turning. A bracket was
welded to the battery frame for the so-
lenoid to be bolted to, and a piece of
3mm flat steel was cut with a jigsaw and
turned in the lathe to fill the original
hole where the petrol motor had been.

A hole was then machined in the cen-
tre of the plate to allow the new motor
to sit snugly in it. Four 10mm bolts and
Nyloc nuts hold the plate to the mow-
er body. The standard cutting plate is
fitted to the motor shaft with the aid of
a bush, turned up from steel, which

matches the shaft to the cutting plate,
and also spaces it 50mm below the
mounting plate on the mower, to bring
it back to its original height above the
ground.

Redesigning the solenoid
As mentioned earlier, the solenoid was
not designed for continuous duty and
needed to be modified. The solenoid
body is crimped together and can be
carefully prised open to expose the in-
ner workings. I removed the original
wiring off the coil and replaced it with
smaller diameter wire (1368 turns of
0.5mm), calculated to give 10 ohms re-
sistance, thus reducing the current to
1 Amp and allowing it to operate con-
tinuously without overheating. After re-

Build your own battery-
powered lawnmower
Bruce Tonkin shows us how he converted an old petrol lawnmower into a
cleaner, quieter, rechargeable electric model

Bruce’s converted electric lawnmower cuts through thick wet grass without stalling.
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connecting the wires from the coil ends,
the solenoid body was crimped back
together, the operating lever shortened
and an aluminium end-cap machined
and fitted to keep out dirt. The internal
return spring was replaced with a soft-
er one, and an adjusting screw fitted to
the cap, so the tension on the spring
could be adjusted for reliable operation.

Motor modifications
This was the most difficult part of the
conversion. Because the starter motor
is normally only run for short periods
of time on a motor vehicle, it was de-
cided, for longevity, to replace the
bronze bushes with ball bearing races.
Aluminium housings were made to
take the bearings, and the shaft was ma-
chined and sleeved to get the front bear-
ing to fit on the shaft in the right place.

The motor also rotated in the wrong
direction (Murphy’s Law), so the sta-
tor coil connections had to be reversed
in respect to the brushes. The back plate
on the motor also had to be rotated and
reinstalled by drilling out the holes
marked ‘A’ and changing the locating pin

from ‘C’ to ‘A’.
I also wanted to try two wiring com-

binations (series and series/parallel) and
so decided to bring the coil and brush
connections outside the motor to make
them easier to experiment with. The
motor is normally wired with two sets
of two coils wired in series/parallel
configuration (power mode). This gives
high power but also uses more current.
Alternatively, the coils can be wired in
series (economy mode), giving less
power but longer battery life.

Wiring
Wiring was pretty straightforward.  Six-

teen millimetre cable connects the mo-
tor to the battery via the solenoid.
Smaller cable is wired from the battery
positive through a fuse, the key switch,
the on/off switch on the handle and back
to the solenoid coil terminal.

The test run
During the first test, which I carried
out in ‘power mode’, the battery volt-
age began at 13.2 Volt (open circuit) and
dropped to 11.77 Volt under load once
cutting had begun. After 20 minutes,
the battery voltage had dropped to
10.97 Volt. At this point there was no
detectable difference in motor speed or
cutting ability.

During this test I kept the motor run-
ning while emptying the catcher, so in
actual fact the battery would last even
longer as the motor is normally turned
off at this time. In ‘power mode’ the
mower drew 80 Amps and cut thick wet
grass that would normally stall my pet-
rol mower. This is because an electric
mower develops more torque as it
slows down, so it tends to keep its speed
up higher, which also means that wet
grass does not clog up underneath the
mower.

In ‘economy mode’ the current
dropped to 50 Amps, with a test show-
ing that the battery voltage—which be-
gan at 13.2 Volt (open circuit)—dropped
to 11.94 Volt under load once cutting
had begun. ‘Economy mode’ would be
okay for light duty lawn cutting but notNo petrol or oil required, just a bit of sunshine and Bruce is ready to mow his lawn.

Wouldn’t it be nice if all mowers

were this simple to operate!
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any heavy duty cutting. The mower
starts slowing down after about 50 min-
utes in this mode, compared to about
30 minutes in power mode.

The battery is recharged with a 64 Watt
solar panel feeding into a solar regulator
which was built from a kit from Oatley
Electronics. It takes about eight hours to
recharge to the point where the regula-
tor changes over to float charging. I nor-
mally leave it float charging between
mows.

Apart from not using fossil fuels, the
best things about this conversion are just
flicking a switch to start the machine (no
more starter cords), no excessive engine
exhaust noise, and because you are not
breathing exhaust fumes while cutting
the lawn, you feel much better too.  It is
also a really good portable source of 12
Volts—just wheel it around to where it’s
required.     ✲✲✲✲✲

Bruce rebuilt the motor to suit the

mower. Above you can see the

reworked armature, while at right is

the completed motor and new top

bearing  mount.
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What goes down your drain?

A s most ReNew readers know, ex-
actly what goes into our grey-
water is one of the most impor-

tant issues when recycling water—
especially onto your garden. The biggest
risks are the levels of salts, phosphorus
and nitrogen in washing powders.

ATA water guru Stuart McQuire be-
lieves the key issue is laundry deter-
gent. He recommends the use of a liquid
rather than powder, as it has a lower salt
content. ‘If you aren’t sure about the ef-
fect your laundry detergent will have
on your garden, then don’t recycle that
water at all,’ he cautions.

‘Be sure to monitor your plants’
health—if they’re turning yellow or
suffering in some other way, either stop
watering them with greywater or change
the products you’re using.’

Another major issue is soil pH—it
shouldn’t change. ‘We have a simple pH
probe that shows our soil stays around
seven, which is neutral.’

Research Director of Planet Ark, Paul
Klymenko, has spent a great deal of time
investigating the effects of laundry pow-
ders on both soil and water, as the com-
pany produces two powdered products
of their own.

He says although liquids do tend to
keep salt down, he believes there are
other consequences to consider. ‘While
laundry liquids do score well for grey-
water use, they have a number of disad-
vantages compared to powders.’

‘They come packaged in non-renew-
able plastic packaging. While it is true
that the type of plastic they mainly come
in (HDPE) is recyclable, a significant
proportion of Australians—maybe as

high as one in four—do not have kerb-
side recycling access for it.’

‘Choice magazine also found liquid
detergents generally don’t perform as
well—so people often end up using
more, which then leads to more bottles
et cetera.’ So make sure you use no more
than recommended by the manufactur-
er.

Beyond salinity
Quite apart from salts, phosphorous
and all those obvious chemicals, there
are lots of other additives that make
laundry detergents unsuitable for our
gardens.

Paul Klymenko says there are other
ingredients just as harmful—especially
for people with chemical sensitivities.

‘Variously described as optical bright-
eners or fluorescing agents, they are
designed to attach to fibres and reflect
white light. That means they’re not ac-
tually doing their job if they don’t stay
on your clothes.’

‘Fragrance is another issue. Predom-
inantly they’re synthetically derived,
cheap products that mimic an “apple”
or “lemon” fragrance. All these chemi-
cals are slow to degrade and are moder-
ately toxic to soil organisms.’

All householders involved in the
ATA’s SmartWater greywater trial have
made sure they have a high level of
awareness. The Frankston household
have gone so far as to use no chemical
products at all!

As we tend to use gentler products

What goes down the shower and bathroom sink at the Fitzroy house is then reused

to flush the toilet.

What goes in must come out, especially when it comes to greywater. Frith
Kennedy looks at some of the issues householders in the ATA greywater
trial are encountering as the last two systems are put in place
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Simple, elegant and saves money! Suitable for any
type of home construction, why not go waterless!

Distributors all states.

WATERLESS TOILETS
SAVE UP TO 35,000 LITRES OF THIS
PRECIOUS RESOURCE ANNUALLY!



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 91          April-June 2005               ReNew      41

on our bodies than on our dishes or
clothes, the best-quality greywater
comes from the shower and bath. How-
ever, some harsher preparations includ-
ing pimple washes, anti-dandruff
shampoos and even liniments can be
harmful to your garden. ATA Greywa-
ter Project Manager Robin Merrick be-
lieves that the safest course of action
when putting greywater on the garden
is often to be over wary—‘if you don’t
know what’s in it, don’t buy it’.

Another issue with shower and bath
water is, of course, biological waste. For
example, the Maidstone household have
both a baby and a toddler and now wish
they’d been able to leave the laundry sink
out of their greywater loop. Because
their treatment system is bacterially-
based, Andrew can’t use anti-bacterial
products like nappy soakers, bleaches or
even tile cleaners for the surrounds.

Fizzing along in Fitzroy
With ‘interior-loop’ systems like the
one in place in the new greywater trial
home in Fitzroy, one might be more
relaxed about what  goes into the water
as it ends up in the sewer rather than on
the garden. However, this situation is
not so with the Wattworks system in
Lisa’s home.

Lisa’s household came to the rescue
of the ATA greywater trial when Ken-
sington homeowner Ceridwen moved
interstate. It’s certainly lucky for us. The
Fitzroy home is an excellent example of
the small-scale urban application of grey-
water reuse, as well as an integrated ap-
proach to both energy and water
conservation. These features have added
significantly to the value of the home.

The tiny miner’s cottage has no gar-
den, so their Wattworks greywater treat-
ment system is used for toilet flushing.
The water that drains from the shower/
bath is stored in a holding tank, then re-
routed to the toilet cistern. This cuts the
household’s water usage by up to 20%.

The unit is also designed so that it self-
empties every 24 hours, preventing
odour build up. However, Lisa has still
been very careful to monitor the system,
along with exactly what goes into it. ‘I
don’t think we’re overly careful—we
use natural products and soaps, but we
were doing that prior to having the grey-
water system in anyway,’ says Lisa.

‘I guess when you’re putting in any
greywater system, you have to make
sure its fits the purpose. If you’re not
prepared to look after a system that’s
going to go onto the garden, then make
sure you get an interior loop system like
this one.’

And although it’s a permanently
plumbed-in system, fitting it in was sim-
ple. ‘It was easy to install, as it’s just a
tank under the shower. My partner and I
dug the hole and all the plumber really
had to do was connect it up,’ Lisa says.

Highett hi-jinks
Unlike the Fitzroy house, installation
at the Highett home has been a major
production with a cast of thousands!
The equipment alone included three
tanks, two pumps, an alarm, backflow
device, irrigation system and signage.
That’s not counting the three truckloads
of material that had to be taken away as
clean fill!

The family and designer were only the
beginning of the consultation process.
Next followed a parade of specialists—
local council staff, electrician, earth-
moving contractors, a plumber, a
landscape designer and an irrigation
specialist. Finally, the CSIRO have be-
come involved—they are going to test
the water quality of the system’s output.

Of all the greywater projects, this cus-
tom-designed system has needed the
most excavation. Significant earthmov-
ing equipment was brought in, making
site access a tricky business. Another
surprise was the soil itself. Instead of
being the expected clay, it proved to be

a much sandier fill—which meant the
sand filter had to be given an extra plas-
tic surround. In fact, all round, the scale
of both the system and the works was
greater than expected.

‘The levels for each tank were criti-
cal, as the design relies in part on being
gravity fed…and that needed to be co-
ordinated in with the garden design,’
says Robin.

‘Each of the three tanks is set at a dif-
ferent level, but they still have to be ac-
cessible from the surface. Also, with so
many people involved, coordination
became quite complex.’

However, the project was lucky
enough to get some timely help from
Jason at PJT Greenplumbing who took
on coordinating suppliers, whilst PJT’s
Greenplumber Paul Talbot did almost
three thousand dollars worth of work
at Highett for free. In addition, Ever-
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hard Industries provided pump wells,
whilst Davey products pitched in by
providing the pumping equipment it-
self. In fact, Davey donated a total of
three pumps to the project and custom-
built the alarm system!

‘The extraordinary thing was that the
council requirements for a high-grade
treatment system like this are quite on-
erous. The system has to have public sig-
nage; an audio and visual alarm system,

with a mute facility; and a backflow pre-
vention device at the mains. That proba-
bly added another two thousand dollars
to the job…yet there are no requirements
like this for a simple diversion of un-
treated greywater,’ says Robin.

Robin says her perspective has changed
since she started working on the project.
‘Given the complexity of treatment sys-
tems, and the energy they consume (em-
bodied and operational), I’d like to see

the simpler systems used by more home-
owners. However, this requires far
broader general awareness about what’s
in the products we use and put into our
greywater diversion systems.’

The system you choose will really de-
pend on your goals. If your main con-
cern is for the environment rather than
your garden, you need to take care that
you’re not trading greenhouse emis-
sions for water.’     ✲✲✲✲✲

1. Pits are excavated for the sandfilter,

pump wells and settling tank.

2. Filling sand filter—first layer.

3. Paul Talbot lays the collection pipe to the

base of the sand filter.

4. Two pump wells are required. One

captures the greywater and pumps it to

the settling tank (top). The second well

captures treated greywater from the

garden, ready to be sent to the irrigation

system.

5. Settling tanks gravity feed the

greywater into the sand filter.

6. Pipes distribute greywater over the total area.

7. The sand filter system is complete and ready

to be covered by lawn.
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Highett
System Details
GrGrGrGrGreywater system:eywater system:eywater system:eywater system:eywater system: Sand Filter Treatment System
System type:System type:System type:System type:System type: treatment system (to Class B)
Use of water:Use of water:Use of water:Use of water:Use of water: subsurface garden irrigation
Source of greywater:Source of greywater:Source of greywater:Source of greywater:Source of greywater: bathrooms, laundry
Cost of greywater system incl. design:Cost of greywater system incl. design:Cost of greywater system incl. design:Cost of greywater system incl. design:Cost of greywater system incl. design: $5800
Cost to install greywater system:Cost to install greywater system:Cost to install greywater system:Cost to install greywater system:Cost to install greywater system: $3500

Suppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project Sponsors
Plumbing SPlumbing SPlumbing SPlumbing SPlumbing Sererererervices:vices:vices:vices:vices: PJT Green Plumbing (Paul Talbot)
Pumps:Pumps:Pumps:Pumps:Pumps: Davey Products
Pump wells:Pump wells:Pump wells:Pump wells:Pump wells: Everhard Industries
SurSurSurSurSurge ge ge ge ge TTTTTank:ank:ank:ank:ank: Team Poly (distributed by TS McQuinn & Son)
Plumbing supplies:Plumbing supplies:Plumbing supplies:Plumbing supplies:Plumbing supplies: Tradelink Environmental Solutions
Irrigation system:Irrigation system:Irrigation system:Irrigation system:Irrigation system: Triangle Filtration, Toro Australia

and Water Pro’s Moorabbin
Electrical services:Electrical services:Electrical services:Electrical services:Electrical services: GRYB Electrical Contractors
Electrical supplies: Electrical supplies: Electrical supplies: Electrical supplies: Electrical supplies: Clipsal
Landscape Design: Landscape Design: Landscape Design: Landscape Design: Landscape Design: Gardens by Simon Watkins

Frankston
System Details
Greywater system:Greywater system:Greywater system:Greywater system:Greywater system: Greywater Saver/trench irrigation
System type:System type:System type:System type:System type: diversion and subsurface irrigation (trenches)
Use of water:Use of water:Use of water:Use of water:Use of water: subsurface garden irrigation
Source of greywater:Source of greywater:Source of greywater:Source of greywater:Source of greywater: bathrooms, laundry
Cost of diverter:Cost of diverter:Cost of diverter:Cost of diverter:Cost of diverter: $700
Cost to install diverter and irrigation system:Cost to install diverter and irrigation system:Cost to install diverter and irrigation system:Cost to install diverter and irrigation system:Cost to install diverter and irrigation system: $1000

Suppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project Sponsors
Plumbing services:Plumbing services:Plumbing services:Plumbing services:Plumbing services: Envirosmart Plumbing (Richard Playne)
Greywater diverter:Greywater diverter:Greywater diverter:Greywater diverter:Greywater diverter: Nylex Water Solutions

North Fitzroy
System Details
Greywater system:Greywater system:Greywater system:Greywater system:Greywater system: Wattworks
System type:System type:System type:System type:System type: diversion to toilet
Use of water:Use of water:Use of water:Use of water:Use of water: toilet flushing
Source of greywater: Source of greywater: Source of greywater: Source of greywater: Source of greywater: bath/shower
Cost of greywater system:Cost of greywater system:Cost of greywater system:Cost of greywater system:Cost of greywater system: $1500
Cost to install greywater system:Cost to install greywater system:Cost to install greywater system:Cost to install greywater system:Cost to install greywater system: $800

Suppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project Sponsors
Greywater system:Greywater system:Greywater system:Greywater system:Greywater system: Nylex Water Solutions
Installation:Installation:Installation:Installation:Installation: Envirosmart Plumbing (Richard Playne)

With all the six greywater systems in place, here is a
snapshot of the systems and installation
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Maidstone
System Details
Greywater system:Greywater system:Greywater system:Greywater system:Greywater system: New Water System
System type:System type:System type:System type:System type: treatment to Class B
Use of water:Use of water:Use of water:Use of water:Use of water: long term water storage/garden irrigation
(surface and subsurface drip irrigation)
Source of greywater:Source of greywater:Source of greywater:Source of greywater:Source of greywater: bathroom, laundry
Cost of greywater system (inground collection):Cost of greywater system (inground collection):Cost of greywater system (inground collection):Cost of greywater system (inground collection):Cost of greywater system (inground collection): $6000
Cost to install:Cost to install:Cost to install:Cost to install:Cost to install: $1600
Cost of storage bladder:Cost of storage bladder:Cost of storage bladder:Cost of storage bladder:Cost of storage bladder: $940 (installation: $500)

Suppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project SponsorsSuppliers/Project Sponsors
GrGrGrGrGreywater eywater eywater eywater eywater TTTTTrrrrreatment Seatment Seatment Seatment Seatment System:ystem:ystem:ystem:ystem: New Water System
Water Storage Bladder:Water Storage Bladder:Water Storage Bladder:Water Storage Bladder:Water Storage Bladder: New Water Corp.
Irrigation SIrrigation SIrrigation SIrrigation SIrrigation System:ystem:ystem:ystem:ystem: Toro Australia (distributed by Water Pro’s

Hoppers Crossing)
RRRRRainwater ainwater ainwater ainwater ainwater TTTTTank:ank:ank:ank:ank: Nylex Water Solutions
RRRRRainwater ainwater ainwater ainwater ainwater TTTTTank Plumbing:ank Plumbing:ank Plumbing:ank Plumbing:ank Plumbing: Aquablock Plumbing Service

Ringwood East
System Details
Greywater system:Greywater system:Greywater system:Greywater system:Greywater system: Plasfex greywater diverter/trench irrigation
System type:System type:System type:System type:System type: diversion and subsurface irrigation (trenches)
Use of water:Use of water:Use of water:Use of water:Use of water: subsurface garden irrigation
Source of greywater:Source of greywater:Source of greywater:Source of greywater:Source of greywater: washing machine
Cost of greywater diverter:Cost of greywater diverter:Cost of greywater diverter:Cost of greywater diverter:Cost of greywater diverter: $39
Cost to install diverter and trenchCost to install diverter and trenchCost to install diverter and trenchCost to install diverter and trenchCost to install diverter and trench
irrigation system:irrigation system:irrigation system:irrigation system:irrigation system: $1000

Suppliers / Project Sponsors:Suppliers / Project Sponsors:Suppliers / Project Sponsors:Suppliers / Project Sponsors:Suppliers / Project Sponsors:
Plumbing Services:Plumbing Services:Plumbing Services:Plumbing Services:Plumbing Services: Envirosmart
Plumbing (Richard Playne)

East Malvern
System Details:
Greywater system:Greywater system:Greywater system:Greywater system:Greywater system: Waterwise Greywater Gardener
System type:System type:System type:System type:System type: diversion and irrigation
Use of water:Use of water:Use of water:Use of water:Use of water: drip-fed garden irrigation
Source of greywater:Source of greywater:Source of greywater:Source of greywater:Source of greywater: washing machine
Cost of greywater system (incl. installation):Cost of greywater system (incl. installation):Cost of greywater system (incl. installation):Cost of greywater system (incl. installation):Cost of greywater system (incl. installation): $2487

Suppliers/Project Sponsors:Suppliers/Project Sponsors:Suppliers/Project Sponsors:Suppliers/Project Sponsors:Suppliers/Project Sponsors:
Greywater system (supply and installation):Greywater system (supply and installation):Greywater system (supply and installation):Greywater system (supply and installation):Greywater system (supply and installation): Waterwise

Would you water your
garden with salt?

To save water, many people are reusing grey-
water on their gardens. It is vital then that the
level of salt in greywater is not too high.

But even if your laundry and kitchen waste-
water goes straight down the drain it’s still
important to lower the level of salt in it. Sew-
age treatment plants are also reusing waste-
water for irrigation, once it has been treated
and if the salt levels are low enough.

Unfortunately though, salt is very difficult and
expensive to remove from wastewater, so it
makes more sense to reduce the amount we
put into it! One of the main sources of salt in
domestic wastewater is household detergents.

TTTTTake part in the Low Salt Cleaning
Challenge and help research into this
problem. For further information go
to the Sustainable Living Foundation

website: www.slf.org.au/cleaning
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Uncertain future for PV rebate

Get in quick, the sale is nearly
over! For over four years, the
cost of solar photovoltaic (PV)

power systems has been subsidised by
up to $8000 per system by the Federal
Government. But the Photovoltaic Re-
bate Program (PVRP) is fast approach-
ing its expiry date. Current funding is
due to expire by May 2005 and no com-
mitment for additional funding in the
upcoming budget has yet (or is expect-
ed) to be made.

Australia needs to reduce greenhouse
gas (GHG) emissions and reduce them
fast. Solar PV and the clean energy it
produces can clearly reduce our de-
pendence on dirty coal for electricity
generation. But Australia has no emis-
sions trading scheme or carbon tax (of
the kind that Kyoto would have bound
us too), so GHG emitters have no fi-
nancial incentive to reduce emissions.
With such market failure, renewable
energy must rely on subsidies to remain
competitive. The winding up of the
PVRP will leave a large hole in the in-
dustry.

Demand for electricity typically in-
creases during hot summer days when
air-conditioners fire up. During these
peak periods the price of electricity on
the wholesale market increases. These
periods of high demand often coincide
with peak generation by solar PV. How-
ever, most electricity retailers do not
buy the surplus electricity from solar
PV owners at the higher wholesale
price. (See graph 1).

Thankfully it’s not just economics that
motivate people to invest in solar PV.
The ATA’s (Alternative Technology  As-
sociation—publishers of ReNew) recent
survey into grid-interactive solar PV re-

vealed that the motivation for investing
in PV is as much about reducing GHG
emissions (85% of respondents) and
showcasing new technology (70% re-
spondents) as saving money on electric-
ity bills.

Although the ongoing costs of using
solar are low, the initial upfront cost of
PV is significant, averaging around
$20,000. The survey also revealed that
over 80% of respondents would not
have purchased their systems without
the rebate. Add to this the results of the
Sustainable Energy Development Au-
thority research into Who Buys Solar
Power Systems? in NSW. Just 40.7% of re-
spondents answered yes when asked in
2003 ‘Would you have invested in this

system if there had been no rebate?’.
It’s these high upfront costs (and the

environmental benefits) of solar PV that
motivated the Australian Government
to launch the PVRP in 2000.

This fund directly supports the up-
take of solar PV by providing rebates of
up to $8000, later revised back to $4000,
off the upfront cost of new PV panels.
The program has been particularly ef-
fective in stimulating growth in sales of
grid-interactive PV systems, which
make up over half of the 10,000 systems
installed across Australia.

But PVRP does not just benefit house-
holders—solar manufacturers, retailers
and installers (which collectively em-
ploy around 1100 people) also reap the

Kane Thornton looks at the potential impact the end of the PV rebate will
have on householders and the renewables industry

Over 80% of survey repondents would not have bought a PV system without the

financial support of the rebate.
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rewards.
The average rebate covers up to 30%

of system costs, clearly enough incen-
tive to motivate the 5600-plus Austral-
ian households that have utilised the
rebate to date.

Chris Hart from EcoSouth Solar Elec-
tricity in South Australia warns of the
‘sticker-shock effect’ when the rebate
expires. According to Hart, Australians
will ‘sit back and wait’ for an equivalent
rebate to entice them into investing in
solar PV. The result, according to the
Business Council for Sustainable En-
ergy, will be ‘a loss of jobs in small busi-
nesses… and a negative economic
flow-on in regional Australia where
most of these businesses are based.’

So what will take the place of the
PVRP, keep the solar PV industry afloat
and provide that helping hand to
householders considering investing in
a clean energy future? The Federal
Government’s energy white paper, Se-
curing Australia’s Energy Future, released
last June, announced the ‘Solar Cities’
program as a key initiative in driving
solar PV.

The program, worth $75 million, will
‘demonstrate the economic and envi-
ronmental costs and benefits of the mass
installation of solar energy technology,
energy efficient measures and smart
meters on electricity supply and de-
mand’. This mass rollout of solar PV

will be available only to those specific
cities selected to participate (Adelaide
and at least three other cities), leaving
the rest of Australia to pay the full cost
for solar PV systems. Further, ‘Solar
Cities’ is still in its planning phase, with
the solar PV industry and the lucky four
cities expected to wait three years be-
fore seeing any action.

Another recommendation from the
white paper was that the Mandatory
Renewable Energy Target (MRET)
further benefit solar PV owners. MRET
requires energy retailers and large buy-
ers of electricity to purchase Renewa-
ble Energy Certificates (REC) to
proportionally contribute towards the
generation of additional renewable en-
ergy. Every megawatt-hour (MWh) of
energy produced by a solar system pro-
duces one REC, which is worth ap-
proximately $37 if redeemed.

System owners are currently entitled
to claim these (deemed) in advance for
a five year period. The white paper rec-
ommended that the deeming period be
extended to 15 years—closer to the real
life span of most systems. This will
mean a system producing approximately
1MWh of electricity per year will be
eligible to claim RECs worth some $555
($37 x 15 years) upon installation.

But this is a far cry from the $4000 on
offer from the PVRP, and meagre com-
pensation for the thousands of dollars

required for PV installation. With the
PVRP due to run out by May this year
the proposed mechanism will not help
get solar panels on houses.

One option for householders want-
ing to install PV is to renegotiate their
home loan to take advantage of the dis-
counted ‘green’ loans which offer up to
0.5% off normal lending rates for those
with environmentally-friendly housing
and technology such as solar PV.

But if Australia is serious about a so-
lar PV industry and shaking off its infa-
mous title as the world’s largest
greenhouse gas polluter per capita,
something more needs to be done.
Feed-in tariffs, similar to those being
offered in Germany, are the most effec-
tive means of fostering continued
growth of solar PV. Feed-in tariffs re-
ward solar PV system owners with high-
er rates for excess electricity produced
during peak demand periods, and can
significantly reduce the payback peri-
od for solar PV.

While the price of solar panels is
coming down rapidly, just how many
Australians buy PV systems after the
demise of the PVRP  is anyone’s guess.
The environment still needs you, but
hurry because the price of solar PV will
soon rise.     ✲✲✲✲✲
Kane Thornton is the Energy Policy Man-
ager at the ATA (Alternative Technology
Association), publishers of ReNew.

On hot summer days demand for electricity on the National Electricity Market (Victorian NEM Load) peaks along with prices (RRP). This demand

is driven increasingly by airconditioner usage, and often occurs at approximately the same time as sunshine maximises the output of solar PV.
Muriel Watt, Scott Partlin, Monica Oliphant, Hugh Outhred, Iain MacGill & Ted Spooner, ‘Analyses of Photovoltaic System Output, Temperature, Electricity Loads and

National Electricity Market Prices – Summer 2003-04’, Proceedings of Solar 2004, Perth 1-3 Dec 2004.
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Graph 1. Victoria NEM load, RRP and PV Output (scaled) 9-15 February 2004.
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Solar panel buyers’ guide
There are many solar panels on the market, but which one is suitable for your
needs? Lance Turner takes a look at the options. Table by Olivia Neville-Smith

This buyers’ guide covers photo-
voltaic panels, which produce
electricity directly from sunlight

to power houses (on and off the mains
grid), water pumps, and remote com-
munications.

In its most common form, a solar pan-
el consists of a number of photovoltaic
cells connected together. These cells are
usually coated in a plastic such as ethyl-
ene vinyl acetate  (EVA) and sandwiched
between layers of glass and/or plastic,
or sometimes plastic and metal. The
collection of cells is surrounded by a
metal or plastic frame for strength, and
to allow easy mounting of the panel. A
junction box is usually mounted on the
back of the panel to allow easy electri-
cal connection, though some panels
have flying leads for connection.

Where glass is used as a covering for
solar panels, it is usually low-iron glass,
to allow as much light transmission as
possible, thus maximising power out-
put.

Many panels have glass on the front and
a plastic such as Tedlar on the back to seal
the panel. There are also panels that are
designed to replace windows and other
glass panels in architectural uses. This al-
lows the home owner to offset some of
the cost of the solar panels, as the panels
themselves double as building materials.
The PV Solar Energy roof tiles and some
of the ASI series panels from RWE Schott
Solar fall into this category.

PV applications
Most other solar panels are designed to
be mounted on external frames, them-
selves mounted to a building’s roof or
other frame, such as a solar tracker, but

there are also flexible stick-on panels
now that can simply be stuck to suita-
ble roofs or structures.

The different technologies
There are three common types of solar
cells: monocrystalline, polycrystalline
and thin film.

Both mono and polycrystalline cells
are made from wafers cut from blocks
of silicon, which are then modified by
a process known as ‘doping’. This in-
volves heating the cells in the presence
of boron and phosphorus, which chang-
es the structure of the silicon in such a
way as to make it a semiconductor. This
is the same method which is used to
make computer chips.

Once the wafers have been doped,
they then need to have a fine array of
electrically conductive current-collect-
ing wires applied to each side of them.

Thin film technology uses a different
technique, and involves the deposition of

layers of different materials directly onto
metal or glass. The most common thin-
film panels are the amorphous silicon
type, which are found everywhere from
watches and calculators right through to
large mains-grid connected PV arrays.

Flexible panels are a spinoff of amor-
phous technology. These are manufac-
tured on a plastic or thin metal substrate
and can be rolled up or attached to curved
surfaces. They are commonly used for
camping and boating, but are generally
quite expensive on a dollar-per-watt ba-
sis, although larger ones designed for
mounting on buildings are competitive
with conventional rigid panels. See the
article on new solar technologies on
page 32 of this issue for more examples
of thin film technology.

Panel ratings
There are a number of different ratings
on solar panels.
Rated (peak) power: This is the max-

They may look like

tinted glass, but these

are actually photo-

voltaic solar panels,

part of the RWE

SCHOTT Solar range.
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imum sustained power output of the pan-
el assuming a level of insolation (strength
of light falling on the panel) of one kilo-
watt per square metre. In general, the so-
lar panel’s rating is the rated peak power.
Nominal voltage (Vn): The system
voltage that the panel is designed to be
used in. A 12 volt panel is designed for a
12 volt system, but will produce voltag-
es well above 12 volts. Some panels can
be rewired to suit six or even 24 volt
systems. Some panels are designed for
grid-interactive systems, and have nom-
inal outputs of 48 volts or even higher.
Voltage at peak power (Vp): This is
the voltage measured across the panel
when the panel is producing peak power.
Current at maximum power (Im):

The maximum current available from
the panel at peak power.
Open circuit voltage (Voc): The max-
imum voltage available from the panel
with no load attached. This is usually
around 21 volts for a 36 cell, 12 volt unit.
Short circuit current (Isc): The cur-
rent obtained when the output of the
panel is short circuited with an insola-
tion level of 1000 watts per square me-
tre at a panel temperature of 25°C.
Temperature at rated power: This
is the temperature that the solar panel
manufacturer rates their panels at. Most
panels are rated to put out their maxi-
mum power at 25°C, which is a rather
unrealistic figure given that the panel
temperature under typical Australian

conditions can be anything up to 70°C.
Current-voltage (IV) curves: These
are graphs of output voltage versus cur-
rent for different levels of insolation and
temperature. They can tell you a lot about
a panel’s ability to cope with tempera-
ture increases, as well as performance
on overcast days. Examples of IV curves
can be seen elsewhere in this article.

Obviously, the most important ratings
when doing calculations for a power sys-
tem are the voltage and current at maxi-
mum power. A system is never calculated
using panel wattage ratings, as this is a
function of both the voltage and current.
Some panels are rated at slightly higher
or lower voltages than others, and this
affects the amount of current available.

A morphous panels involve de-
position of very thin films of
silicon or other materials di-

rectly onto a substrate such as glass or
stainless steel. This technique pro-
duces a cell with a lower efficiency
than the cut wafer varieties, but has
the advantage of eliminating the need
for inter-cell connections.

Uni-Solar makes triple-junction,
nine-layer thin-film amorphous pan-
els with a much higher efficiency than
the older types. The layers of silicon
are deposited directly onto a stainless
steel substrate and are then coated in
a flexible plastic
protective layer.

There are a
number of manu-
facturers of thin-
film panels now,
including Uni-So-
lar, Kaneka and
Mitsubishi Heavy
Industries.

M onocrystalline cells are
made from a thin slice or
wafer cut from a single

large crystal of silicon. The cells are
then doped and the fine current col-
lecting wires printed on or in the sur-
face of the cell.

Generally monocrystalline cells
have the highest efficiency, but this
comes at a price. This type of cell takes
more energy to make than any other,
and so has a greater energy payback pe-
riod, though this is usually still within
five years or so.

A number of man-
ufacturers make
monocrys ta l l ine
panels, including BP
Solar (who make
high efficiency laser
grooved versions),
Sharp Solar, and
Shell Solar.

Solar panel types
There are three common technologies used in solar panels, all of which are based on the common element silicon, which
makes up a large proportion of the earth. Note that the panels below are not shown to scale. The Uni-Solar is actually the largest.

P olycrystalline cells are made
from thin wafers of silicon cut
from a large cast billet. The billet

is not a large single crystal, but many crys-
tals clumped together, hence the name.

Polycrystalline cells are usually
slightly less efficient than moncrystal-
line cells, but because they are square,
can be fitted into the rectangular frame
of a solar panel with high space effi-
ciency, although polycrystalline pan-
els are still slightly larger than
monocrystalline panels of the same rat-
ing. Polycrystal-
line cells must
also have current
collecting grids
printed onto
them.

Kyocera panels
use this cell tech-
nology, as do many
other panels.
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The open circuit voltage and short
circuit current ratings are important
from a safety point of view, especially
the voltage rating. An array of six panels
in series, while having a nominal 72 volt
rating, can output over 120 volts DC—
more than enough to be dangerous.

Self-regulating panels
There has been much debate about self-
regulating panels over the years. Self-
regulating panels have fewer cells, and
hence less output voltage, than normal
ones—typically 32 cells instead of the
36 found in most 12 volt panels. Basi-
cally, a self-regulating panel will not give
the performance under all conditions
that a panel with higher voltage will.

A self-regulating panel will often not
have enough voltage to allow for drops
in the wiring and regulator, so they rare-
ly run at their peak power point. Also,
because of their reduced voltage, per-
formance will suffer on overcast days.

Some manufacturers claim that no reg-
ulator is required with these panels. This
is wrong in most cases, as even a self-reg-
ulating panel can bring a battery voltage
up to 17 volts or so, which is clearly over-
charging it. The only situation where you
may be able to use a self-regulating panel
without a regulator is when it is attached
to a large battery and is only being used to

keep the battery topped up.

Heat and shading
These are two factors that can greatly
affect solar panel performance. In gen-
eral, solar panel performance decreases
as temperature increases, and a panel rat-
ed at 25°C will not perform as well when
operating at the temperatures experi-
enced in most parts of Australia. A typ-
ical operating temperature in summer
can be up to 50°C or higher.

Some companies also supply ratings
for temperatures higher than 25°C, so
check to see whether these are available.

Shading affects different panels in dif-
ferent ways. The reduction in perform-
ance of the crystalline panel types, even
when a single cell from a panel is shad-
ed, is quite considerable.

A m o r p h o u s
panels perform
somewhat better,
especially the mul-
ti-junction units
like the triple-
junction panels
from Uni-Solar.

However, shad-
ing of the panels
should be elimi-
nated if at all pos-
sible—there is

not much point investing large amounts
of money in power generating equip-
ment if you don’t allow it to do its job!

Embodied energy
This is the amount of energy required
to produce the panel in the first place,
and includes all energy used to make
every part of the panel, including cells,
frame, cable or junction box and assem-
bly. Some panels, especially the thin-film
units, will repay their energy ‘debt’ within
a year or two, while others, especially
monocrystalline panels, take a lot long-
er—up to several years. However, all
panels on the market will produce more
energy than they use over their lifetime
if installed and used correctly.

What to look for
Obviously, you need to buy a panel that
has the correct ratings in both voltage
and current, with consideration given to
their performance as determined by their
IV curve. You also need to look for a few
other things when buying, such as con-
struction quality, frame type and panel
shape and weight. Some panels may be
more suited to your roof shape than oth-
ers, especially when used on small build-
ings such as sheds or outdoor toilets.

Panel quality is very important. Many
of the small amorphous panels manu-
factured in Asia are of variable quali-
ty—some last many years, others die a
quick death—so be wary of these.

The IV curves for a 64 watt amorphous

panel. Note how the maximum power

point at the knee of the curves barely

moves with increasing temperature.

These curves, for a typical 80 Watt

polycrystalline panel, show how power

output is affected by increasing tempera-

ture. This needs to be taken into account

when buying panels.
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Manufacturer and distributor contacts (Brand: supplier)
BP Solar: BP Solar, ph:1800 802 762, www.bpsolar.com.au

GE Energy: Solar Sales P/L, ph:(08) 9258 8244, email: sales@solarsales.com.au, www.solarsales.com.au

Kaneka: The Solar Shop, ph:(08) 8362 9992, email: solar@solarshop.com.au, www.solarshop.com.au

Kyocera: Kyocera Solar P/L, ph:(02) 9870 3948, email: info@kyocera.com.au, www.kyocera.com.au

Mitsubishi Heavy Industries: EcoSouth, ph:(08) 8379 0790, email: info@ecosouth.com.au, www.ecosouth.com.au

Mitsubishi Electric: Solar Sales P/L, ph:(08) 9258 8244, email: sales@solarsales.com.au, www.solarsales.com.au

MSK: M+H Power Systems P/L, ph:1800 801 433, email: sales@mhpower.com.au, www.mhpower.com.au

PV Solar Tile: PV Solar Energy P/L, ph:(02) 9558 0512, email: info@pvsolar.com.au, wwwpvsolartiles.com

Rainbow Power Company: Rainbow Power Company, ph:(02) 6689 1430, email: sales@rpc.com.au, www.rpc.com.au

RWE Schott Solar: RWE Schott Solar, ph:(03) 9816 8345, email: solar@frankadvice.com.au, www.rweschottsolar.com;
SA and NT: Sustainable Energy Enterprises P/L, ph:(08) 8267 2366, email: HeinzRechten@crestaustralia.com.au; VIC
and TAS: Going Solar, ph:(03) 9348 1000, email: retail@goingsolar.com.au, www.goingsolar.com.au

Sharp: Sharp Corporation of Australia P/L, ph:1300 135 530, email: sales@sharp.net.au, www.sharp.net.au

Shell Solar: NENSYS New Energy Systems, ph:(07) 3812 0565, email: sales@nensys.com.au, www.nensys.com.au;
Advanced Energy Systems (WA), ph:(08)9358 3633, email: info@aesltd.com.au, www.aesltd.com.au

SunPower: Solar Sales P/L, ph:(08) 9258 8244, email: sales@solarsales.com.au, www.solarsales.com.au

Suntech: Suntech Australia P/L, ph:(03) 5977 9489, email: sales@suntechaustralia.com.au,
www.suntechaustralia.com.au; Solar Sales P/L, ph:(08) 9258 8244, email: sales@solarsales.com.au,
www.solarsales.com.au

Uni-Solar: ARRID, ph:1300 663 563, email: sales@arrid.com.au, www.arrid.com.au

Webel: Solar Sales P/L, ph:(08) 9258 8244, email: sales@solarsales.com.au, www.solarsales.com.au

Any solar panel worth buying will
come with quite a long warranty. If the
manufacturer doesn’t have enough faith
in their product to offer a good warranty,
then why would you buy it? Most panels
come with a warranty of at least five years,

and some are up to 25 years. We have cho-
sen not to include any panel with less than
a two-year warranty in the guide.

Warranties come in different forms.
Some are just a power output warranty
but don’t cover things like build quali-
ty, while others are a bit more compre-
hensive. Ask questions before you hand
over any money.

Another factor is whether the panels
are made locally. As far as we know, BP
Solar and PV Solar Energy are current-
ly the only local solar panel manufac-
turers. Origin Energy is expected to
start selling their new Sliver cell panels
later this year, while Pacific Solar (now
owned by CSG Solar) should be man-
ufacturing by early 2006.

About the table
The table in this article lists all of the pan-
els suitable for solar power systems that
we were able to find. It includes all of the

About this buyers guide
ReNew buyers’ guides are intended to
provide general information about the
types of devices available on the Aus-
tralian market. They are not intended
to be a Choice magazine style testing
review of each device, as we do not have
the resources to test each make and
model available.

ReNew does not endorse any particu-
lar device over other similar units, and
the appearance of information and pho-
tos of particular products should not
be seen as a promotion of that device
over any other.

important information, including maxi-
mum power voltage and current (normal-
ly rated at 25°C), cell type and panel
construction and dimensions, including
weight. Also included are recommended
retail prices including GST, and the cost
of each panel in dollars per watt. Howev-
er, prices should be taken with a grain of
salt. Many dealers will offer panels at low-
er cost, so don’t settle for the first price
you are given—ring around!     ✲✲✲✲✲
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This is what the silicon used to make

crystalline cells looks like before it goes

into the furnace.



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 91          April-June 2005               ReNew      53



54      ReNew                  Issue 91          April-June 2005 email: ata@ata.org.au WWW: http://www.ata.org.au/



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 91          April-June 2005               ReNew      55



56      ReNew                  Issue 91          April-June 2005 email: ata@ata.org.au WWW: http://www.ata.org.au/



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 91          April-June 2005               ReNew      57

Setting up a solar water feature
We receive so many requests for information on putting together solar
powered fountains, we thought we would look at what options are available
for people who want to do it themselves

Most people just love the sound
of running water, especially
in their own garden, and it

seems to have extra appeal when the
flow is powered by a clean source of
energy. In most cases, this means using
solar power to run a pump, but unfor-
tunately there are not many solar foun-
tain kits available on the market here in
Australia, although the range has grown
considerably since we last looked at
what was available back in ReNew 78.

Commercial kits
The solar fountain and water feature
kits that we were able to find are listed
in the table on page 58. They are gener-
ally based on the Oase pumps from Hol-
land, or on small DC pumps made in
China and Thailand, all of which are
designed specifically for this purpose.
Note that the flow rates are generally
the maximum possible for the pump.
Actual flow rates are likely to be less,
depending on the height that the pump
must push the water up to.

Some of these kits are not cheap, but
if you want quality components, you
have to pay for them. The cheap panels
and pumps may not last nearly as long,
but if you want to get your feet wet with
solar technology and try a small solar
water feature without the high initial
outlay, then it is worth looking at the
cheaper kits such as those from Crea-
tive Fountains.

With all of the kits, the part most likely
to fail first is the pump, as it has moving
parts which have to deal with possibly
dirty pond water. Solar panels just have
to sit there, so provided that they stay

sealed to the weather, the panels should
last at least 10 years, and probably twice
that.

With almost all of the kits that we
looked at, the pumps were available sep-
arately as well, so you can get a replace-
ment if and when the pump wears out.
If you can get replacement parts rather
than having to replace the entire pump,
then you need to consider that fact when
deciding which kit to choose.

Doing it yourself?
If the kits are not what you are after (you
may want more water flow than they
will provide) then you will have to do
it yourself. However, this is not as hard
as it sounds.

A solar fountain is about the simplest
solar powered device you can set up.
All you need is a suitable pump, either
12 or 24 volt DC powered, and a solar
panel of suitable size to run it. It is that
easy.  In its simplest form, the only oth-
er things needed are the appropriate ca-
ble, connectors, spray head and flexible
hose. A simple diagram of a solar foun-
tain setup can be seen in Figure 1.

While this system will work well,
there will be times when it stops due to
cloud cover, or late in the afternoon and
early in the morning, when there is not
enough sun to make the pump run. To
overcome this problem, an electronic
device called a maximiser can be added
which matches the load of the pump to
the power output of the solar panel,
thus allowing the pump to run for long-
er each day and pump more water. These
are available from many solar equip-
ment suppliers, and can also be bought

in kit form (you will need electronics
and soldering experience to get them
working) for less cost than pre-built
units.

Running at night
While the above system will run while
there is adequate sunlight, it won’t, of
course, run at night. To achieve this you
will need to add to it considerably, in-
cluding energy storage in the form of a
rechargeable battery, a much larger so-
lar panel, and a suitable regulator to pre-
vent the battery being overcharged on
long sunny days. This all adds consid-
erably to the cost as well as making the
system far more complex, so we will
not give examples of this type of system
here.

However, there is one off-the-shelf
system that is designed for use at night,
and it even has LED lighting to add
more interest at night. See the Solar il-
lumina listing in the table for more in-
formation.

A solar powered water feature makes a

nice addition to any garden—and they

cost nothing to run.
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Table 1. Solar fountain kits that are ready to install.

A few helpful hints
There are a few things to look out for
when setting up a solar fountain. Doing
it right the first time will result in a
long-lasting water display, but cutting
corners will often result in disappoint-
ment and added maintenance.

First, you will need your pump. Bilge
pumps are very cheap, but don’t last

long when run continuously. You can
generally expect to get only a year or so
of running time out of them, although
we have heard of cases of them lasting
up to five years. Higher quality pumps
like the Davies Craig EBP (see
www.daviescraig.com.au for more in-
formation) or the Oase Aquasolar mod-
els are more efficient, will last much

Figure 1. Setting up a solar

fountain is pretty simple—a

solar panel and pump are the

only basic requirements.

Solar
maximiser
(optional)

Solar panel

12 volt pumpThe Solar illumina kit has a battery and

LED lights for running at night.
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The Ogden Bore Pump
Make one yourself. Only basic metal working
skills needed.
• No precision surfaces or seals
• Self priming
• Will lift water from any depth
• Only needs 375W to lift 14,400 litres

per day from 10M depth
• Can be scaled up or down
• Stops & starts automatically
• Mechanism above ground
• An inexpensive solution

For instructions on how to build this simple pump send $29 to:
J. Ogden RMB 400 Warby Range Rd, Wangaratta VIC 3678

❂ Solar power systems, panels, inverters, etc
❂ Solar pool & spa heating kits & installations
❂ Pool blankets & Solazone rollers
❂ Solar hot water panels/Laing pumps
❂ Greenhouse heating & insulation
❂ Natureloo composting toilets

Victoria (03) 9830 4511  Queensland (07) 5448 8304
www.solazone.com.au

Call us for free
information on:

At last a smart Diesel DC charger
at a realistic price, and just in time for winter.
• More efficient and effective than an AC genset and charger.
• Full warranty using commercial Biodiesel (available with unit).
• 100Amp multi stage direct charge regulator with Electric

Start, Auto stop, Adjustable voltage, Current limit and more.
• All components heavy duty, rebuildable and easily available.
• Lowest environmental impact wherever possible.

Only $2370.00
For details and other models see www.wattagan.com.au

Wattagan Innovations P/L ACN 060 653 330
946 Wattagan Crk Rd Laguna NSW 2325 Ph: (02) 4998 8183

Introducing the new
Wattagan RAP1200
Charges your batteries

fully & properly!

longer, and will do a better job with
smaller solar panels.

It is possible to make a bilge pump
last longer by running it from a 6 volt
solar panel, rather than a 12 volt one.
This means it runs slower and so has
less flow and will pump to a lower
height, but it should increase the life of
the pump considerably.

Most pumps will deliver a higher to-
tal water volume each day when used
with a maximiser, as this device allows
the pump to make best use of all availa-
ble power from the solar panel. There
are not many maximisers on the market,
and most of them are quite expensive.

The Alternative Technology Associa-
tion has its own version of this kit,
which is supplied with a larger, easier
to solder circuit board and all parts, ex-
cept a suitable case.

The solar panel is a very important
part of the system, so don’t cut corners

here. It is best to buy a brand name pan-
el rather than the cheaper Chinese pan-
els, as these have a habit of failing early
due to poor weather sealing and faulty
inter-cell connections.

It is also important that the solar pan-
el is located in a position where it will
be able to receive the maximum amount
of sunlight each day. This may be on a
garden shed or even the house roof, or
on top of a pole elsewhere in the gar-
den. Obviously, it will work best when
faced north and is unshaded for most of
the day.

Make sure it is well secured, as a pan-
el coming loose in high winds can be
dangerous and destructive to the panel
itself. There is also the possibility of
theft—they are expensive items, and
some do get stolen.

The connections between the panel
and the pump are also important. Use a
good quality wire of adequate size. Ex-

tra-low-voltage garden lighting wire is
ideal for cable runs up to 10 metres or
so, and is readily available. Also, make
sure wire joins are watertight, as water
can corrode the wires, causing them to
eventually fail. One of the best ways to
seal them is to solder the join and then
coat them in vaseline and wrap in ‘self
amalgamating’ tape. Unlike insulation
tape, this tape has no sticky side, but is
made from a stretchy rubber that fuses
to itself in a day or so, making a com-
pletely watertight, solid sheath over the
joint. It is available from electronics
hobbyist stores. Alternatively, use glue-
lined heatshrink tubing, available from
Jaycar Electronics and some other sup-
pliers.

Well, that is about all there is to set-
ting up a simple solar fountain. So, why
not get to it and make yourself a relax-
ing cascade of water—a great addition
to any garden.     ✲✲✲✲✲
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 ReNew’s regular policy columnist Alan Pears looks at
the good, the bad and the ugly in energy policy

The national picture

December last year saw a flurry
of activity at the state level on
energy issues. New South

Wales published an Energy Directions
Green Paper (www.deus.nsw.gov.au)
while the Victorian Government pub-
lished its Greenhouse Challenge for Energy
Position Paper (www.greenhouse.vic.
gov.au).

The NSW paper dismisses energy ef-
ficiency in a couple of paragraphs, stat-
ing: ‘... Even if the full estimates of
cost-effective demand-management
potential in the immediate future are
achieved, its effect will be to defer the
need for new supply by a year or two,
rather than eliminate it.’ It is difficult to
understand how an agency whose re-
cently appointed head has an outstand-
ing record in US demand-side
management could dismiss demand-
side action so bluntly—and incorrect-
ly. Public comment was due late
February, making it difficult for many
community groups to engage.

The Victorian paper is a fascinating
mix of good intentions and disturbing
mindsets. While, on one hand, the gov-
ernment’s first objective is to ‘facilitate
Victoria’s transition to a carbon-
constrained future’, another objective
is to ‘ensure the Latrobe Valley’s long-
term future’. The second objective ap-
pears to mean finding ways to continue
to use brown coal to provide energy.
The paper goes on to advocate the kind
of energy policy objectives that I
thought were antiquated in the 1980s: it
proposes to ‘protect Victoria’s econom-

[Pears report]

ic interests by maintaining a secure, re-
liable and affordable supply of energy’.
As Amory Lovins and others have been
pointing out since the 1970s, people
(and businesses) don’t want energy, they
want the services that energy helps to
provide. The Victorian Government
makes some positive commitments: it
wants emissions trading; an expansion
of the Mandatory Renewable Energy
Target; it supports innovation (although
much of it is related to making brown
coal viable in a carbon-constrained fu-
ture); and it is developing renewable
energy and energy efficiency strategies.
The paper is full of good intentions, but
not many serious and tangible sustaina-
ble energy commitments.

Both papers reflect the dilemmas
governments are facing. Climate change
science suggests that Australia needs to
cut its greenhouse gas emissions by 60
to 100% by 2050. But governments are
desperate to limit increases in electric-
ity prices in the short term. They also
believe an increase in energy consump-
tion is unavoidable. More coal-fired
plants are the obvious ‘short-term’ an-
swer, but this would place long-term
emission reduction at risk, and inves-
tors would risk being left with strand-
ed assets—they are looking for
government guarantees to protect their
investments.

The reality is that we can actually cut
energy (and electricity) consumption.
If we can improve energy efficiency, to-
tal energy costs will decline, even as
prices increase.

Victoria’s brown coal future
The inquiry into planning permission
for the Hazelwood power station to ac-
cess more coal has continued. The in-
quiry reconvened to consider climate
change aspects of the project.  This proc-
ess has put climate change issues on the
agenda of Australia’s electricity indus-
try. I was asked by the Environment
Defender’s Office to give expert evi-
dence on the potential for energy effi-
ciency to contribute to the Victorian
economy. My submission identified the
equivalent of at least two and a half
Hazelwood power stations in cost-
effective energy efficient potential.

Before the inquiry I spent over two
hours answering questions from Hazel-
wood and electricity industry repre-
sentatives. The usual attempts to dismiss
energy efficiency were made: the ‘re-
bound effect’ was invoked (that is, peo-
ple who save energy will use the money
saved to buy more energy, reducing net
savings). The argument that if energy
efficiency existed, more of it would have
happened, was also thrown around.

The impact of using alternatives on
the wholesale price of electricity was
presented as a ‘30% increase in electric-
ity prices’. In reality the impact would
be much smaller, because much of the
customer price for electricity is due to
transmission, distribution and retailing
costs. Few electricity industry repre-
sentatives seemed keen to acknowledge
that if we used less electricity, total elec-
tricity costs for customers could de-
cline, even if prices went up a bit.
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[Pears report]

Building Code progress
An outline of the Australian Building
Codes Board’s proposed energy re-
quirements for non-residential build-
ings, as well as a second round of more
stringent proposals for residential
buildings, are also available for public
comment at www.abcb.gov.au. Com-
ments are due in April. The residential
requirements are a response to criti-
cisms of the first round of regulations,
enacted in early 2003. Many state gov-
ernments believed the 2003 require-
ments were too weak, and proceeded
to introduce schemes such as the Vic-
torian 5-Star regulations and the NSW
BASIX scheme.

The non-residential requirements
are fairly modest in terms of their strin-
gency, but they are the first ever regula-
tions in this area, and we can expect them
to be tightened over time. The good news
is that they cover all types of non-resi-
dential buildings, not just office build-
ings. But we will still need to keep
pushing for more effective regulation.

New technology drives
energy efficiency
In its energy white paper of June 2004, the
Commonwealth Government conclud-
ed that Australia was not an innovator in
energy efficiency, but was a ‘fast follow-
er’. This position provides a convenient
justification for not funding much ener-
gy efficiency research and development.

But energy efficiency research is go-
ing on in Australia, often disguised be-
hind other titles. For example, a recent
Commonwealth Government publica-
tion describes Australia’s research in the
trendy field of nanotechnology. Sur-
prise, surprise, we are developing spe-
cial roof coatings and paints that reflect
and re-radiate heat, cutting cooling en-
ergy use. New coatings for food con-
tainers are extending shelf life (reducing
spoilage and its associated energy

waste). Nanotechnology underpins de-
velopment of super capacitors, which
will play a key role in hybrid cars, and
potentially support renewable energy
technology. Nanotechnology is also
supporting development of improved
filtration systems, stronger materials,
micro-electronics, et cetera, all of
which will contribute to energy effi-
ciency improvement.

Another Commonwealth Govern-
ment report, Innovation Australia: Backing
Australia’s Ability, published in 2004, sum-
marises a wide range of innovative re-
search activities. Again, many of these
activities will contribute to energy ef-
ficiency improvement. Examples in-
clude development of high-capacity
optical communication fibres, micro
filtration systems, e-health systems, dis-
tance education systems, fleet and
freight management systems, traffic
management systems, intelligent vehi-

cle technologies, truck braking energy
recovery systems, lightweight plastic
fuel tanks and other vehicle compo-
nents, increased yield of wine from
grapes, and so on. Many of our coop-
erative research centres are contributing
to energy efficiency improvement
through improved materials, information
and communications technology and in-
dustrial process efficiency improvement.

We need someone to draw together
information on how Australia is already
contributing, and could contribute a
greater extent, to energy efficiency im-
provement, both at home and abroad.
And governments need to focus more
attention on accelerating activity in en-
ergy efficiency research, development
and demonstration. We could be world
leaders in this field, and capture export
income instead of—yet again—becom-
ing importers of products and services
in an emerging growth area.                         ✲✲✲✲✲
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[Kid’s stuff ]

Noel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from Trash

To make your own
Cartesian diver

you will need:
• a long glass bottle with a wide

mouth
• a large balloon to fit over the top of

the jar
• a couple of strong rubber bands
• some paper clips
• a small plastic bottle—a film canister

is ideal
• some small weights—nuts and

washers work well
• a balance or set of scales
• a pair of pliers

This toy is simple to make and enjoy,
and you can learn a lot of physics ex-
plaining it.

To make the cartesian diver you will
need a set of scales. If you don’t have
these, you can make a simple balance
by suspending a wooden ruler by a hole
drilled exactly in its centre, then hang-
ing a tin or other suitable container
from each end.

The small plastic film canister will
become the body of your diver, so you

need to know how much water it dis-
places (in grams). To do this, fill it full
to the brim with water and pour this
into one side of your scales. Then put
the empty canister in the other side and
add small weights until the scales bal-
ance.

What we are aiming for is a diver that
just floats. Archimedes, a Greek scien-
tist, showed that the weight of water
displaced by an object equals the weight
of that floating object.

We also need to allow for the water
displaced by the weights (nuts and
washers) so add a small amount of extra
water to the scales, and another weight
or two until it balances.

Making the diver
Now poke a hole through each side of
the plastic film canister, very close to
the mouth of the canister. Straighten out
a paperclip and bend it to shape as in
figure 1. Pass one end through one of
the holes in the canister from the in-
side of the canister mouth, place all of
your weights from the scale over the
paperclip and pass the other end
through the other hole in the canister.
When you have finished, your weights
should be hanging from the paperclip
underneath your canister when it is
turned upside-down.

Now you have to test your diver.
Place it in a container of water so that
air is trapped in the upside-down film
canister. It should just float on the sur-
face of the water. If it sinks, remove a
small weight, but if it floats too high,
add some extra weight—a paperclip or
two will probably do it.

Fill your large glass jar with water,
leaving about 30mm of air at the top.
Place your diver into the jar, making sure
the air is trapped underneath.

Stretch the balloon across the mouth
of the jar, and hold it in place with a
strong rubber band or two. You may
need an assistant for this.

Your diver should be now ready to
go. Just press on the balloon, and the
diver should sink. Release the balloon,
and it should rise again.

How your diver works
When the diver is floating, its weight is
slightly less than the water it is displac-
ing—just like a ship. When you press on
the balloon, you increase the air pres-
sure inside the jar, but as water is virtual-
ly incompressible, it pushes on the air
inside the diver. This causes the air in
the diver to compress, so it takes up less
space and therefore displaces less water,
making the diver too heavy for the water
it now displaces. This is why it sinks.

When you release the balloon, the air
pressure decreases, causing the air in
the diver to expand again. This allows it
to displace more water, and so the diver
now floats again.     ✲✲✲✲✲

Figure 1.

Making your

diver is quite

simple. Here

you can see

how the bent

paperclip is

used to hold

the various

weights.

This vintage ‘Noel’s Treasure’ shows you how to make a simple but clever toy
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Dehumidify and Ventilate with SolarVenti
Ideal for holiday houses and other buildings not in regular useIdeal for holiday houses and other buildings not in regular useIdeal for holiday houses and other buildings not in regular useIdeal for holiday houses and other buildings not in regular useIdeal for holiday houses and other buildings not in regular use

Stop mould and bad smells
We all know it well - houses not used
regularly get that locked-up smell.
They become mouldy and damp;
metal equipment rusts and clothes
and curtains start to smell. This can
create major maintenance issues and
deterioration while also devaluing the
property.  A cost effective, trouble-free
solution is SolarVenti - the solar
driven, fresh and warm air producer.

Available in 4 sizes & 3 colours
SV3 for 10-25m² from: $650
SV7 for 15-45m² from: $980
SV14 for 30-70m² from: $1480
SV30 for 50-140m² from: $2480
Kit for roof mounting from: $350
Standard colour aluminium. Black or
white powder coating optional.
Testimonial ‘After buying a SolarVenti 14 for our 60m² summer cottage, we have
got a nice supplement to the heating of the house, especially in spring and autumn.
It’s also great in winter partly heating the house, while circulating fresh natural air.
...It is an ingenious product which absolutely fulfils what it promises, and we highly
recommend it.’
Best regards, Kurt & Lone Rise

Please direct all inquiries to:
Global Export Solutions  Attn: Arne Hachmann

arne.hachmann@ges.com.au Ph: (03) 9830 2161

Over 6000
units have
been sold in
E u r o p e
since 2002.

Danish quality since 1981

wwwwwwwwwwwwwww.solar.solar.solar.solar.solarvvvvv
enti.co
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Additional benefits
The benefits of SolarVenti include
preventing mould on clothing,
linen and other fabrics while re-
ducing rust on metal or instru-
ments (pianos, guitars etc). The
unit may also be used to reduce
problems with rotting stumps and
floorboards. And the best part is
that there are no ongoing costs
accociated with running SolarVenti.

SolarVenti is looking for local distributors
in Australia and New Zealand.

Applications and installation
SolarVenti is ideal for holiday homes,
cabins, granny flats, museums,
campervans, boats, garages and
basements. SolarVenti can be fitted
in a few hours by a handyman, or can
be professionally installed.

No running costs
Once installed, the sun automatically
powers SolarVenti without risk of leak-
age or damage to the property.

Ventilation and heating
Whenever the sun shines, SolarVenti
will blow fresh, dry air into your build-
ing. While the system ensures a dry
and fresh environment, it can also pro-
vide additional heating.

Cooling kit
The SV30 model comes with a cool-
ing kit, by means of an extra fan and
thermostat. At a set temperature, the
second fan will start blowing cool air
from below the house to cool the room
(main fan will switch off).

Pat.Pend. in most countries.
Denmark: Patent nr: PR 174935Th
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Solar air

collector

Solar cell

Fan
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Beautiful homes that love the
environment

Become an ATA member and receive:
Free advice and practical tips
Receive free technical advice from the ATA experts either over the
phone, email or join the ATA web forum.

ReNew magazine
Receive a free subscription to ReNew magazine—packed with
practical advice and product information on sustainable building
and energy and water conservation. A must read for people looking
for easy ways to save money and the environment.

Discounts from the ATA shop
The ATA webshop others a range of publications, energy-efficient
lighting and other products to help you with your sustainable
living.

Free entry to ATA house and garden open days
Be inspired by real examples of sustainable living and talk to other
householders about their experiences.

Discounts from a wide range of suppliers
Mention you are an ATA member and receive a discount from
more than 50 suppliers of sustainable building and renewable
technology products and services.

Make sure your new home or renovation is beautiful, comfortable and saves you
money — every day.

The ATA (Alternative Technology Association) has been providing advice on how to
make homes more energy and resource efficient for over 20 years to more than
40,000 Australians.

ATA branches

Cairns

Sunshine
Brisbane

Coffs Hbr
Sydney

ACT

Hobart

Alice

Perth SA

Wimmera
Melbourne

New Zealand>

Member discounts
• A B & S Solar Industries 10% • Advanced
Energy Systems 10% • Alternative Fuels 10% •
Aron Deuchar - carpenter 10% • Australian
Corres Schools 5% • Bargain Batteries 10% •
Birkenhead Batteries & Solar 10% • Biome
Living 10% • BP Architects - free ‘Green House
Plans’ book • B/W Solar 10% • CERES nursery
5-10% • Cycletrek Bunbury WA 5-10% • Daystar
Solar 10% • Design Habitat 20% • Earth Basics
10% • EcoSouth $250 off power systems •
Environment Equipment 10% • Everglaze
Windows 5% • Federal Batteries 10% • Going
Solar 10% • InSolar 10% • K & C Stork Solar
10% • Natural Paint 10% • NENSYS New
Energy Systems 10% • Ogden Bore Pumps
10% off pump building instructions •
Outback Energy Supply 10% • Pearcedale
Conservation Park 10% • Permaculture
Visions 10%  • PV Solar Energy 10% • Sandford
Electronics & Solar 10% • Sharpe & Jephcott
10% • Smartflo 10% • Sola-Kleen 10% • Solar
Charge 10% • Solar Energy Australia 10% •
Solar Tasmania 10% • Solazone 5-10% • Solco
5% • Sun Plus Solar 10% off hot water
conversion kits • Sustainable Impact 5% •
Talisman Consulting 10% • The Solar Bloke
10% • The Solar Shop $500 off complete
home solar package until 30th June ’05 • The
Rain Catchers 5-10%, Melbourne Metro only
• Trinature Greensborough (VIC) distributor
10% off • Winter Windows 9% • Wren
Industries 20%. NB: the ATA website has full
details of member discounters outlets.

 Become an ATA supporter
When you support the ATA by making donations, you help us

to make real changes in legislation and advancements in
practical technology, ensuring we all

have a sustainable future.

To become an ATA member or
supporter go to the ATA
webshop www.ata.org.au or
call Ph:(03)9419 2440 or fill
out the order form on page 72.
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The Water-efficient Garden
Author: Wendy van Dok
Price: $25, As reviewed in ReNew issue 81
Practical and detailed information on planning and
design of a water-efficient garden, including use of
greywater on the garden.
Item code: WEG

Your Home Technical Manual
Price: $49.50. NB: $15 postage on this item
Gives you the information you need to design and build a
more comfortable home that is less expensive to run
while being more environmentally friendly.
Contains over 60 fact sheets on sustainable solutions
for designing and building your home. Item code: YHTM

Strawbale Homebuilding
Price: $19.95, Paperback, 156 pp
This book details practical strawbale building practices
you can use to build anything from a small cabin in the
bush to a mansion in the city. A great book that details
many homes that have been built around Australia.
Item Code: SBH

Windpower Workshop
Author: Hugh Piggott
Price $30.80, Paperback, 160pp
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

Warm House, Cool House
Author: Nick Hollo
Price: $33.00, Paperback, 172pp
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. Item code: WHCH

ATA shop by mail

Solar that really works
Price: $35 ($33 for ATA members)
Running caravan or motorhome electrics from solar energy is
neither difficult nor complicated. Planning is relatively simple,
and anyone comfortable with basic tools can do it. This book
is a down-to-earth guide to getting it right first time, and is
available in both Caravan and Motorhome editions.
Item code: STRW-CARAVAN and STRW-MH

Solar Cat book
Price: $32.95 ($31.95 for ATA members).
Learn about renewable energy in a simple and light-
hearted way with the solar cat book.
Item code: SCB

From the Fryer to the Fuel Tank
Author: Joshua Tickell
Price: $34.95, Paperback, 160pp
A great book that shows the reader how to make a
clean-burning renewable fuel from waste vegetable oil.
Includes detailed instructions on making and using the
fuel in a standard diesel vehicle. Item code: FFTFT

Your Home Technical Manual DVD
Price: $27.50
This DVD allows you to virtually visit some of the most
beautiful, innovative and low-maintenance houses in the
country. Be inspired as you take a visual tour of some of
Australia’s most comfortable and stylish homes, created
by leading architects and designers.
Item code: YHTMDVD

Renewable energy and energy efficiency in detail
Brisbane Institute of TAFE has published a range of renewable technology resource books.
Introduction to Renewable Energy Technologies $78.95 Item code: IRET
Solar Water Heating Systems Resource Book $89.95 Item code: SWHSRB
Photovoltaic Power Systems Resource Book $87.95 Item code: PVPSRB
Energy Efficient Building Design Resource Book $67.95 Item code: EEBD
Wind Energy Conversion Systems $93.95 Item code: WECS
Hybrid Energy Systems $74.95 Item code: HES

Sustainable House
Author: Michael Mobbs
Price: $38.50, Paperback, 188pp
The sustainable house in Sydney provides all of its own
power and waste water recycling on-site. Contains
many great ideas on how to make your house less of a
burden on the planet.
Item code: SHB

Greeniology
Author: Tanya Ha
Price: $29.95, Paperback
Greeniology shows you practical ways to reduce your
impact on the Earth. Covers all aspects of the average
home, including kitchen, loungeroom, laundry,
bedroom and garage, as well as a green office guide,
building and renovating, shopping, personal care and
green baby care. Item code: GREENIOLOGY

Sustainable Living - a Practical Guide for
Australians
Author: Frank Burton B.Sc, Ph.D
Price $25 ($22 for ATA members),
A4 ringbound paperback, 104pp
This book covers the everyday actions that we can all
take in the quest for sustainability. Item code: SL

New
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Aluminium 4 LED torch
Price: $15 ($12 for ATA members).
This machined black finished aluminium
torch uses 3 AA-cell batteries (supplied)
to drive four 5mm LEDs. Never be
stuck with a blown bulb again! The
torch is water resistant and very robust.
What’s more, a set of alkaline batteries
should give at least 24 hours of usable
light.

12 volt, 1 amp switchmode plugpack
Price: $25 ($23 for ATA members)
This plugpack is ideal for running our
LED halogen bulbs or LED halogen
replacement kit. Use it to replace
the inefficient transformer supplied
with most halogen fittings, or
wherever you need an efficient
12 volt plugpack.
Item code: SMPLUGPACK

Nightstar kinetic torch
Price: $70 ($65 for ATA members)
This amazing torch uses no batteries
and no incandescent globes, yet will
provide light when you want it with total
reliability. The Nightstar uses a high
power rare-earth magnet passing
through a wire coil to provide the
electricity to charge a super capacitor
that drives the white LED lamp. Around
30 to 60 seconds of gentle shaking gives
5 minutes of full light and a steadily
reducing level for another 15 minutes.

Kits, LEDs and energy efficient lighting

Aluminium 9 LED torch
($25 for ATA members).
This is a machined aluminium
torch that uses 3 D-cell batteries
to drive nine 5mm LEDs. Never be
stuck with a blown bulb again! The
torch is water resistant and very
robust (we have drop tested it onto
concrete!). What’s more, a set of
alkaline batteries should give at least 48
hours of usable light. Price: $30  Note:
Actual stock is silver in colour.

LED halogen replacement globes
Price: $25 ($20.00 for ATA members)
These 5mm LED lamps have 21 narrow angle (25
degree) LEDs and are
suitable for highlight-
ing, task lighting and
general illumination.
They will run from
either AC or DC
and so can be
plugged straight into existing halogen fittings.
Note that the rounded shape of the 5mm bulbs
might prevent them being used in some fittings.
To prevent damaging these bulbs with
excessive voltage, we strongly recommend
you replace your halogen lamp transformers
with the 1 amp plugpack below.

Dynamo torch
Price: $29.95
($28 for ATA
members).
This is a super-
bright LED wind-up
torch that will provide
light anywhere,
anytime, without requiring
batteries or an external power source.
One minute of winding provides light for up to 30
minutes, and you can switch between one or all
three LEDs. Ideal for emergency use. Item code:
TORCH_DYNAMO

Solar powered flasher
Price: $24.95 ($23 for ATA
members).
This multi-purpose
solar-powered
warning light has
six high
brightness red LEDs. Ideal for bicycle lights,
emergency warning lights or personal emer-
gency lights for walking or hiking. Comes with a
magnetic stand, belt clip, elastic strap and clip
and a bicycle mounting bracket. Item code:
SOLAR_FLASHER

ATA Booklets series: Solar Hot Water
Price $10 each inc postage ($9 for ATA members)
Solar hot water is possibly the best way to get started with
renewable energy. This booklet outlines all of the different
system types and which one will best suit your needs.

Solar hot water

ATA Booklets series: Wind Power
Price $10 each inc postage ($9 for ATA members)
This is our new wind power booklet. In it you will find
all the information you need to get an understanding of
wind power electrical and water pumping systems,
how to size and install them correctly, how to look
after them, safety requirements and a great deal of
other information.

Newbooklet!

Solar electricity

ATA Booklets series: Solar Electricity
Price $10 each inc postage ($9 for ATA members)
Covers all the basics you need to know when designing a
solar power system.

The Lorax book and tape
Price: Book only: $8.95 ($8.00 for ATA members);
Book and tape: $14.95 ($13.95 for ATA members).
This Dr Zeuss classic is a great story teaching kids
about the need to care for the environment.
Available as the book only, or both book and cassette
tape. The tape is read by Rik Mayall.

New

Weather monitoring kits
Price: $160 ($150
for ATA members)
The 1-wire weather
station connects to a
PC to measure wind
speed, wind direction
and temperature. Use
it to monitor the
weather, or log a
possible site for wind
turbine suitability. Price: $200
The anemometer and pre-built datalogger kit from
Fascinating Electronics/James Jarvis lets you
measure wind speed and log the data without a
PC. Download the data only when you need to—
the datalogger stores up to 32k samples, and
also displays windspeed on an LED display.
Anemometer requires assembly but datalogger is

pre-assembled and
ready to log. Note:
does not record
wind direction.
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Power House kit
Price: $290 ($280 for ATA members)
Make a renewable energy powered
model home!
The kit focuses on the heat and light
energy from the sun, the energy from
the wind, as well as with
electrochemical and plant energy.
With the Power House kit you can build
a model house complete with solar
panels, windturbine, greenhouse and desalination system. You can build and
operate an electric train, windmill, solar cooker, solar hot water tank,
hygrometer, electric motor, power hoist, sail car, and more! Plant water-
cress, prepare sauerkraut, and make chewing gum. Learn how plants
convert sunlight into energy for your body and your engines.
Over 20 different building projects in one kit, including Power House, wind-
powered generator, solar collector, solar oven, solar power station,
greenhouse, current indicator, oil press, sail car, hygrometer, refrigerator,
thumbtack scale, electric motor, electric crane, electric train, lemon Battery,
oil lamp, light telescope, rice cooker, electric switch experiments.
Includes a 96-page full colour manual. Item code: POWERHOUSE

Fuel cell car kit
Price: $290 ($280 for ATA members)
The Fuel Cell Car and Experiment Kit provides
an introduction to the technology of fuel cells.
With this unique kit, you can build your own
experimental reversible fuel cell car to learn
more about this energy source. With more
than 30 experiments and demonstrations,
users will learn how a reversible fuel cell works to perform electroly-
sis as well as to create energy. The electricity required to activate
electrolysis is created by a solar panel included with the kit.
The 96-page, full colour Experiment Manual offers over 30 experi-
ments, including: how to build a solar-powered car, effects of direct
and indirect radiation, characteristics of a solar module, electrolysis
and its effect on water, oxy-hydrogen test, how to construct and load
a reversible fuel cell, decomposition of water in the fuel cell,
qualitative and quantitative analysis of gas in a fuel cell, how efficient
is electrolysis?, how light influences electrolysis, solar electrolysis,
and making a fuel cell-powered car. Item code: FUELCELLCAR

More cool products

Power Mate power energy meter
Price: 10 amp version is $380 ($360 for
ATA members); 15 amp version is $480
($460 for ATA members)
We have been selling the German-made
SparOmeter energy meter for some time,
but while it does a good job, we have been
looking for a locally produced equivalent or
better meter for general household use, and
finally we have found it!
The Power Mate has all the functions of the SparOmeter, as well as quite a
few extras. The unit consists of a hand-held meter which can be connected to
the appliance it is measuring via a simple piggyback plug and socket set. The
meter features an LED display for easy reading and high visibility at all times.
The meter can tell you a variety of measurements including: power in watts,
voltage and current. The meter can tell you the minimum, maximum as well
as instantaneous readings.
The meter can also tell you: cost of running the appliance, how much
energy the appliance used in kilowatt-hours and how many kilograms of
greenhouse gas emissions it produced. All in hourly, yearly, quarterly and
accumulated figures. Item code: POWERMATE
We also have a PowerMate for hire for $50 a week!

Windup radio torch
Price: $33.90 ($32.90 for ATA members)
This is an AM/FM radio which is compact,
portable, splash proof and best of all it can
operate without batteries! The radio can be
powered three ways: built-in lithium battery (wind
it up for 90 seconds for 20 minutes of use); two AAA
batteries; or an optional DC adaptor
The unit also features an LED torch. The unit's casing is water
resistant so it is ideal for use outdoors as well as in.
Item code: DYNAMORADIO

Shake-powered calculator
Price: $14.90 ($13.90 for ATA members)
You will no longer have to buy replacement batteries
for your calculator or put up with fading calculator
screens. The battery free calculator is powered by
shaking the calculator side to side.
Electricity is generated by a magnet passing through a
coil of wire. If the screen starts to fade, just shake it
again for power.
The calculator features an eight-digit screen and a
clear plastic body so you can see the workings.
Item code: CALCULATOR

Hexagonal lens holder assemblies for
Luxeon LEDs
Price: $6
These assemblies consist of a 20mm diameter lens
in a hexagonal holder which is designed to fit
directly over 3 and 5 watt Luxeon star LEDs (we tried
them on the 1 watters and they worked just fine!).
We are currently stocking four different lenses—6 degrees, 15 degrees, 25
degrees and the 4 x 25 degree line optic. Item code: LED_OP6DEG,
LED_OP15DEG, LED_OP25DEG, LED_OPLINE.

2005 Sustainability Info Diary
Price $13.95 ($12.95 for ATA members)
Get daily hints on how to live sustainably and remember
all your important dates with the little things: 2005
sustainability info diary. Printed on 100% recycled paper,
hard cover, spiral bound the diary makes a perfect
christmas gift. Item code: TLTD

Low-power 12 volt spiral compact fluoro
Price: $14.95
This is a neat little bulb, made by Nelson, which is designed to plug into a
standard G4 bi-pin fitting, like those used for halogen desklamps.
It is powered from a nominal 12 volt
AC or DC (in the range of 11 to 13 volt
AC od DC), making it ideal for small
solar power systems, garden lighting
and the like. Power consumption of
the lamp is 5 watts.
Item code: SPIRALFLUORO

Greywater Diverter
Price: $33.00 plus $8 postage
Don’t send that water down the drain, use it to
water your garden! Fits standard 50mm pipes,
or other sizes with appropriate adaptors.
Item code: DIVERTER
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Constant current circuit kit
Price: $8
This short form kit allows
you to build a simple
constant current circuit for
driving LEDs from almost any DC
voltage. It is available in four sizes,
20mA, 50mA (for the Superflux LEDs), 300mA (for
the 1 watt Luxeon LEDs) and 650mA (for the 5
watt Luxeon LEDs).
Please specify which current rating you need
when ordering.
Item code: CCBOARDxxx where xxx is the current
rating in mA (020, 050, 300 or 650).

1 watt and 5 watt Luxeon LEDs
Each 1 watt Luxeon LED is equivalent to a dozen or more high-brightness
5mm LEDs in light output.
With over twice the current draw and twice the voltage of a 1 watt LED,
each single 5 watt LED is equivalent to up to 50 or more high-brightness
5mm LEDs in light output. Available in blue, green, cyan and white (Note:
the 5 watt white LED has a rated life of 1000 hours). For more information,
prices and to order, go to the ATA’s website at www.ata.org.au or call the ATA on (03)9419 2440.
Now available: 3 watt LEDs and 1 watt warm white LEDs! See our webshop for details.

Maxi-maximiser kit
Price: 12 amp: $70
($65 for ATA
members), 20 amp: $80
($75 for ATA members)
A larger version of the mini-maximiser which is
available in 12 and 20 amp versions. The kit
allows you to build the unit for use on either 12
or 24 volts. You must specify current rating when
ordering. Note: not suitable for battery charging
use!
Item code: MAXIMAX

30 amp speed controller kit
Price: $45 ($40 for ATA
members)
This controller
allows you to vary
the speed of 12 or
24 volt DC motors from
0 to 100%. It is also ideal
for controlling loads such as
incandescent/halogen lamps and heating
elements. It is ideal for use on small electric
vehicle projects, such as electrically assisted
bikes and go-carts.
We have tested it to over 30 amps without
problems.
Item code: SPEEDCON

Switchmode LED
driver kit
Price: $30
($25 for ATA
members)
This kit allows you to build
a simple switchmode DC to DC
converter with either voltage limiting (for
powering small DC appliances from up to 30
volts DC) or current limiting (for driving LEDs
directly from up to 30 volts DC). The voltage or
current is fully adjustable, allowing the one
design to be used for a huge number of
appliances or LED types, including the 1 watt and
5 watt Luxeon LEDs. Efficiency is typically over
70% on most input voltages.
Kit includes circuit board, all components and
instructions. No case is provided.
Item code: SWITCHMODE.

All available back issues up to issue ReNew 76 $7.50 inc. postage within Australia. ReNew issue 78 onwards
$8.50 inc. postage. For a listing of what is in each issue, see the ATA’s web site at www.ata.org.au.
Issues available are: Soft Technology issues 46, 47, 48, 49, 50, 51, 52, 53, 54, 55 and 56. ReNew issues 57, 58,
61, 62, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89 and 90.

Expand your ReNew collection

Simple 1 amp rectifier kit
This very simple kit allows you to build a
rectifier for use with our polarised LED
halogen lamps or for polarity protection of
electronic equipment. Uses four Schottky
diodes to reduce voltage drop and
includes a 1 amp fuse.
$5.
Item code: RECKIT

LED halogen
conversion kit
Price: $22.00 each
without LEDs ($20 for
ATA members), or $60
including three white
Luxeon Stars ($55 for
members)
This kit uses three of the 1 watt
Luxeon Star LEDs, and includes a rectifier and
constant current circuit to drive the LEDs at the
correct current.
Note that the light output won’t be equivalent to
a 50 watt halogen lamp, but then, the kit only
uses 4 watts! Also note that you may need to
replace your halogen transformers, as they often
need a minimum load of 20 watts.
Item code: LEDHALKIT.
To prevent possibly damaging these bulb kits
with excessive voltage, we strongly recom-
mend you replace your halogen lamp transform-
ers with our 1 amp switchmode plugpack.

Chinese Superflux LEDs
Price: Red and amber: $0.50 each,
white, green, blue and cyan: $1 each
These are a cheaper Asian-sourced Superflux
LED which are the same size and shape as the
Lumileds Superflux, but not as expensive.
Although they probably won’t last as long as the
Lumileds LEDs, they should be great for most
uses.

Mini-maximiser kit
Our popular mini-
maximiser kit will
handle pumps up to 6
amps. The kit allows
you to build the unit for
use on either 12 or 24 volts.
Note: not suitable for battery
charging use! Price: $40 ($35 for ATA
members). Item code: MINIMAX

Superflux LEDs
Price: Red and amber: $2 each,
green, blue and cyan: $3 each
The Superflux LEDs are about the best
value for money available in LEDs today.
Each 8mm square Superflux LED has the
equivalent light output of several of the best
5mm LEDs, for the same or less cost as a single
5mm device! Available in red, green, cyan, blue
and amber.

Luxeon optical collimators
Price: $10 each
This 25mm optic with holder solves the problem of how to attach the optics to the
LEDs! Available in wide, medium and narrow versions.
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ATA order form
Name Date of birth:

Address

State P/C

Phone: (BH) (AH) Fax:

Email: Mobile:

91
/0

5

Payment details
Attached is my:
❑ cheque ❑ money order

Send me books or products

Item or code Qty Price $

Postage $
Please accept
my donation $
Total (NB. All prices in $AUD. Prices subject to change) $

Postage for books is $10 for the first book plus
$2 for each additional book. Postage for other
products is $8.

Donations are tax deductible.
❒ Send me a tax deductible receipt.

Credit Card payment

Card type:     ❑ Visa     ❑ Mastercard     ❑ Bank card

Cardholder’s name

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

   Expiry ___ /___        Signature

I want to be an ATA Supporter
As an ATA Supporter you receive a free membership and
an annual tax deductible receipt.
EACH MONTH, I would like to donate
Amount: ❒ $20   ❒ $50  ❒ $100  ❒ Other (min $10) $ ____
❒ Debit my credit card (enter card number below)

Staple payment here

❒  Tick here to receive occasional email updates.

Save paperwork—renew automatically!
❑  Please renew my membership/subscription by auto-
matically charging my credit card each year (enter card de-
tails above). You will be charged at the end of June, once
each year, until you cancel the request.

Send to
ATA, PO Box 2919, Fitzroy VIC 3065, fax:(03) 9419 2441
Note: Please allow up to 21 days for delivery.

Please send a gift membership/subscription to:

Name:

Address:

Postcode:

Join me up as an ATA Member
This is a ❒  ❒  ❒  ❒  ❒  new or ❒  ❒  ❒  ❒  ❒  renewal
membership or subscription.
Includes ReNew magazine and The Sun member newsletter
quarterly, discounts on a range of products and services and a
chance to take part in ATA branch activities.

❒ Individual membership Aust/NZ ..................... $65

❒ Concession (proof of entitlement required) ... $40

❒ Household membership Aust/NZ ................... $80

❒ Individual rest of world membership .............. $85

❒ Business/Industry .............................................. $200

I just want to subscribe to ReNew

❒ Australia ............................................................. $28

❒ NZ & PNG ....................................................... $32

❒ Rest of world ..................................................... $39
* For gift subscriptions or memberships, please provide both
the recipient and giver’s addresses.

We do not disclose private information to anyone unless legally
obliged to do so. To view our privacy policy, see our website.
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This circuit lets you change an
ordinary 0-15 Volt meter into a
meter that displays a five Volt

range over its entire movement, thus
improving accuracy and resolution by a
factor of three.

The two regulators cancel their total
voltage (10 volts in total for the two
fixed-voltage regulators) so that the me-
ter will only display a forward reading
above the regulator’s voltage, which
means the meter will only display a
reading when the battery voltage is in
the range of 10 to 15 volts.

The positive regulator can be re-

Build a simple expanded scale
voltmeter
Measuring a solar power system’s battery voltage on a normal analogue
meter is difficult, as the meter is designed to read from 0 volts while the
system varies between two limits near the top end of the scale. Darren
Mitchell describes his expanded scale voltmeter that solves this problem

Select resistor Rx to suit the meter
type and the range required. Start with
a 1k variable resistor and a 220R resis-
tor in series to limit current through
meter. If adjustment is too sharp near
the low end, try reducing the value of
the variable resistor to 500R or even
200R.

There will be a bit of trial and error
due to different types of meters and the
range required. Also, make sure you fit
the diodes D1 and D2—any type of sil-
icon diode will do—across the meter
for overload protection.

You may have noticed that the 7905
negative regulator is connected in an
unconventional way! It is correct how-
ever, and functions normally, but in this
circuit it is subtracting the regulation
voltage from the positive battery sup-
ply. The two 1k resistors, R1 and R2,
provide a small load on the regulators
for stability.     ✲✲✲✲✲

placed with a variable type, such as the
LM317, to set the minimum reading
volts of the meter. You adjust the resis-
tor value in series with the meter (Rx)
to set the maximum voltage reading.

The meter reads in a linear fashion—
just over a smaller range. The one minor
drawback with the circuit is that if the
battery falls below the minimum Volt
setting, the meter will go backwards to
the stop (this will not harm the meter).
The idle current of the circuit will be
about 15mA. To reduce battery drain for
small systems, a pushbutton switch in
the supply line could be used.

The circuit of the expanded scale meter.

Note that for an adjustable range meter,

the alternative positive regulator

arrangement at left replaces the 7805

and R1 in the above circuit.

Analogue meter

U2
7905

Out In

ComR2
1 k

D1

D2

C1 0.1uF

R 1
1 k

RxU1
7805

In Out

Com

12V
– +

U1
LM317

In Out

Com
R 1
220R

2-5k

An expanded scale meter solves the

problem of low resolution when using

analogue meters in solar and other

battery power systems.
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[Book review]

The Story of Oil: Crude
Sonia Shah
RRP: $24.95
Published by Allen & Unwin
ISBN: 1 74114 597X
The story of oil begins with tiny phyto-
plankton. After feeding on sun and car-
bon dioxide, they die and fall to the
bottom of the sea, along with other crea-
tures and organic matter. The seabed is
lined at a rate of 0.1 millimetres a year
with sediment, which slowly becomes
pressurised and heated. Millions of
years later it bakes into shale and finally
liquid oil, capturing the vast majority
of the planet’s carbon.

But the problems begin with the dis-
covery of this abundant and accessible
resource, and the manufacturing of uses
for the hydrocarbon. It’s now released
back into the atmosphere at staggering
rates.

This book explores the role of both
governments and financial institutions
in opening the way for multinational

conglomerates to satisfy the demands
of this new gas-guzzling society.

It’s an intriguing read, that offers lit-
tle joy as Shah recounts the stories of
environmentalists and human rights ac-
tivists fighting to protect the develop-
ing and natural worlds against the
impacts of oil extraction. Ken Saro-
Wiwa and the Ogoni people of the Ni-
ger Delta’s futile attempts to protect
their liberty and lands against a Shell-
backed Nigerian military is poignantly
detailed.

But Shah’s wrath for the oil industry
doesn’t end there. Exon’s handling of
the Valdez disaster, and the oil indus-
try’s lengthy campaigns to discredit
human-induced climate change and
block efforts such as the United Na-
tions Framework Convention on Cli-
mate Change, are also exposed.

This book is far from a rant, with over
30 pages of references to support first-
hand accounts and expert opinions. It
makes for a timely read as the reality of

Kyoto and a carbon-constrained future
threaten oil consumption.

It’s hard to know what Shah fears
most: the geopolitical crisis as rising
appetites for oil result in growing des-
peration in the name of energy security,
or the environmental catastrophe of
human-induced global warming if the
oil industry continues to win out.
Review by Kane Thornton

Car Wars
Graeme Davison
RRP: $29.95
Published by Allen & Unwin
ISBN: 1  74114 207 5
Graeme Davison’s Car Wars is at once a
wonderful short history of Melbourne,
and an extraordinary story about the
motorcar’s rise to power since its ar-
rival in Australia just 60 years ago. De-
spite its daunting weight, this book’s
clarity, flow, humour and fascinating
content keep you reading.

Davison traces the gradual infiltration
of the car into Melbourne society, por-
traying the car both as liberator—offer-
ing commuters ‘emancipation from the
perspiration of the crowd’ and young
men new prospects of sexual con-
quest— and as a destructive force, end-
ing young lives and ruining Victoria’s
natural environment.

As the story unfolds we meet the di-
verse people and places that illuminate
Melbourne’s automobile history:
Prime Minister Ben Chifley, motor rac-
ing driver Bob Jane, Fitzroy and
Collingwood’s protesting Mayors, Jeff
Kennett’s Citilink, Cyril Lewis’ Oak-
leigh Motel, drive-in shopping at Chad-
stone (the beginning of the end of the
shopping strip), and the now-ubiqui-
tous Melbourne cul-de-sac.

The historical recounts in Car Wars
demonstrate with simple clarity that
the same technology that has allowed
us to access the beauties of our country
is responsible for destroying them.
Whether you are pro- or anti-car, this
book will force you to concede that the
car, and its history, is as marvellous as it
is terrifying.

Davison concludes that Melbourne’s
car wars are far from over. If he is right,

this book is a must read for those opposed
to further automobilisation, because
‘glancing in the rear-view mirror….  may
help us navigate the road ahead’.
Review by Robin Merrick
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Browser
projects.powerhousemuseum.com/ecologic/bigfoot/mid/
Find out what impact you are making
on the planet by calculating your ‘eco-
logical footprint’. This website esti-
mates your individual environmental
impact based on the kind of food you
eat, the house you live in, how you get
around and your use of resources. Ac-
cording to the site, the average Austral-
ian has a footprint of 10 hectares—far
above the world average of 2.5.

Go through and answer all 14 ques-
tions. Once you’re done, the site takes a
minute to calculate your footprint—it
might surprise you how big it is!

Note that in some sections you can
select more then one answer, so make
sure you select all items that relate to
you. Once you have answered each
question,  move to the next question by
clicking the ‘lock in’ button. The site is
quite large in size, so is best viewed
with a broadband connection.

www.worldometers.info
If you visited the ecological footprint site
above and thought that was scary, wait
until you see the worldometers site!

This site lists a heap of interesting fig-
ures pertaining to the planet and the peo-
ple on it, which update in real time.

Figures include births this year,

deaths this year, the current population
(watch how fast it increments!), gov-
ernment spending on military versus
education, the number of cars, bikes and
computers sold. There are also some
interesting environmental statistics,
such as the area of forests cleared this
year, land lost to erosion and topsoil loss,
CO2 emissions, tonnes of food pro-
duced and consumed, and the number
of underweight and hungry people.

Some of the most interesting figures
are those for energy—the amount of
solar radiation hitting the earth vastly
outweighs all of the other energy fig-
ures, such as energy produced and con-
sumed, and oil production and use.

The figures on this site are generated
using current statistics and your com-
puter’s clock, so if you want to see what
the figures will be for next year or any
subsequent year, change your compu-
ter’s clock and the figures will change
accordingly.
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SURGE NORMAL SPECIAL
MODEL WATTS WATTS PRICE
INV200 450 165 $89
INV400 900 350 $149
INV600 1500 600 $249
EXU1200 3000 1350 $495
EXU2000 4500 2000 $695
EXU3500 7500 3300 $1295

200amp/hour 12V Deep Cycle Batteries $300

INVERTERS

40 Watt 12V $420
60 Watt 12V $585
80 Watt 12V $749
125 Watt 12V $1149

Price includes GST. 10 to 25 Year Warranty
Discounts for multiple panel orders

www.inverter.com.au
SINE WAVE INVERTERS

QUALITY INVERTERS & BATTERY CHARGERS
BATTERY CHARGERS

PHONE: (03) 8796 3260 WHOLESALE PRICES & 18 YEARS EXPERIENCE.
CREDIT CARDS ACCEPTED

SURGE NORMAL SPECIAL
MODEL WATTS WATTS PRICE
PSU500 1050 350 $395
PSU800 1950 650 $795
PSU1500 3600 1200 $1195
UPSU2000 4500 1500 $1595
PSU2200 5400 1800 $1795
UPSU4000 9000 3000 $2995

EXU2000 SHOWN
AVAILABLE IN 12 OR 24 VOLT

HIGH QUALITY OUTPUT
FULL GRAPHICAL DISPLAY ON EXU

MODEL VOLTS AMPS PRICE
BAT12/12F 12 12 $349
BAT25/12F 12 25 $499
BAT25/24F 24 25 $649
BAT50/12F 12 50 $649
BAT50/24F 24 50 $1299
BAT100/12F 12 100 $1299

BAT50/12F SHOWN
INTELLIGENT 3 STAGE CHARGER
WON’T OVERCHARGE BATTERIES
WORKS WELL OFF GENERATORS

SOLAR PANELS DEEP CYCLE BATTERIES

Phone: (03) 8796 3260 Fax: (03) 9786 4067 Queensland distributor:
excelsiorpower@optusnet.com.au Controlsoft P/L
Postal address: Factory address: Phone: (07) 3256 0456
PO Box 2133 3/4 Apsley Place Suite 17, 30 Argyle St
Carrum Downs Seaford Breakfast Creek
Vic 3201 Vic 3198 QLD 4010

UPSU4000 SHOWN
AVAILABLE IN 12 OR 24 VOLT
PURE SINE WAVE OUTPUT

 FULL GRAPHICAL DISPLAY ON UPSU

EXCELSIOR
POWER

www.inverter.com.au

We have two new products that we feel
are tops in quality compared to
many LED products around at
the moment.
The first is an aluminium torch
that has a 5 watt Luxeon LED
as it’s light source, and includes a
2000mAh nickel-metal hydride rechargeable
battery pack, charger and holster. The torch features three
power levels that give run times of 1.5 hours, 3 hours and 6
hours. There is also a flash mode for emergency use. Torch
weight is just under 600 gms with batteries, and it measures
227mm long x 37mm diameter.
Price: $159 ($149 for ATA members).

New LED products
from ATA!

These LED bulbs contain 18 superbright
white LEDs in a strong plastic housing, and
run directly from 240 volts, so can be used in
place of standard bulbs where a bright white
colour of light is needed. Total light output is
around the same as a 15 watt incandescent,
making them suitable for beside lamps,
nightlights etc. Price $20.

Available from ATA,
ph:(03) 9419 2440,

email: orders@ata.org.au or
go to www.ata.org.au
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S o you’ve bought a solar hot
water system. Solar electricity
panels are also on the cards. It’s a

growing industry. Governments across
Australia are making it easier/compul-
sory for new properties to use some
form of solar energy. Developing coun-
tries are more likely to use solar energy
in remote areas, rather than incur the
cost of extending the (coal or gas fired)
electricity grid.

All this sounds like good progress
towards renewable energy sources. It
also sounds like a good idea to invest in
companies whose business will bene-
fit from this shift. But as always, a good
investment idea is not always so simple
to implement.

The solar sector is a very small com-
ponent of the energy industry, so any
Australian company that is solely dedi-
cated to solar energy is likely to be small.
Solar energy development is more like-
ly to occur within large companies that
are currently reliant on fossil fuels to
generate profits.

From an ethical investing point of
view you might prefer to invest in the
small company. But this is risky. Many
small companies, particularly those
developing new technology, are less prof-
itable, their share price is more volatile
and face the risk of running out of capital.

On the other hand a large energy com-
pany is likely to be more profitable and
stable, so it can afford to incubate new
energy technologies until they have
proven themselves. But of course, the
dollar will still rule.

Three examples illustrate this point:
Solco is a small Australian Stock Ex-

[Ethical Investment]

Investing in the sun
 Michael Walsh, editor of Ethical Investor, looks at the
choices when investing in solar energy companies

change-listed company based in Perth.
It develops, manufactures, markets and
distributes solar water pumps, solar hot
water and power generation systems in
Australia, Europe, East Timor, the Mal-
dives and China. Its market capitalisa-
tion is about $30 million and recent
acquisitions in the solar hot water sys-
tems business are now expected to see
next year’s revenue grow to $16 million.

But to date the company has not been
profitable and it has not paid a dividend.
Last month ethical fund manager AMP
took a 10% stake, a vote of confidence
in its ambitious growth plans. But for a
‘mum and dad’ investor the absence of a
track record spells risk. Since the com-
pany listed in 2001 (as Solar Energy Sys-
tems) its share price has drifted from
25 cents to only 5 cents in early 2003,
before its ascent to 39 cents at the time
of writing.

Origin Energy is a different story. Its
market capitalisation is $4.6 billion and
it earned $186 million in profits last year,
paying consistent, fully franked divi-
dends. The company maintains a high
rating for its environmental manage-
ment and is investing more in solar en-
ergy than Solco—in a way that will not
materially detract from its current prof-
itability. For example, it is constructing
a $20 million solar photovoltaic (PV)
cell manufacturing plant in Adelaide that
will produce solar panels to demon-
strate Origin’s new ‘Sliver’ solar cell
technology, which has been developed
with the Australian National Universi-
ty’s Centre for Sustainable Energy Sys-
tems. Designed initially to produce up
to 5MW of PV modules per year, the

plant will be readily expandible to
25MW per year if it meets all design
objectives and proves Sliver technolo-
gy can be applied on a mass-produced
scale.

Then there is the global energy giant
BP. At an Energy Users Association con-
ference in Brisbane late last year, Colin
Gomm, Environment Director Asia Pa-
cific for BP, argued the case  for invest-
ing in fuel companies that are making
the transition to sustainable energy, rath-
er than in pure alternative energy com-
panies. Gomm said that fuel-based
companies tended to produce higher
returns on capital, whereas the profit
streams from renewable energy were
more akin to that from utilities. He also
said a large company like BP had the scale
to make patient investment in new en-
ergy technologies. Part of BP’s ‘beyond
petroleum’ strategy is encompassed in a
separate division, BP Solar, which is one
of the major solar energy players in Aus-
tralia. Gomm said that BP Solar only
became profitable last year, 20 years on
from its inception.

Overall, it’s a trade-off between a
purely ethical approach to investing and
one that is also concerned with risk.
Different people will make different
choices in line with their values and
their concerns for protecting their cap-
ital.  And that’s the way it should be!

Ethical Investor is not licensed to give
financial advice and recommends that
potential investors obtain professional
investment advice before making any
investment decisions in relation to
information provided in this article.
www.ethicalinvestor.com.au
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DesignEco
Australia’s Newest

Solar Hot Water System
• Factory direct $2595 – less with Govt. rebate*

Delivery and installation extra
• 400 litre tank, two panel split system with temp.

controller
• Low profile roof mounting
• Engineered in Australia, AUS standards approved
• 5 year warranty

*Rebates of up to $1564 are avail., subject to Fed. &
QLD conditions and dependant on existing system.
office@designeco.net ph: 0432 887 590 (QLD)

✓ High quality uPVC framed double glazed windows
and doors.

✓ Our standard glazing uses 16mm airgap and
achieves a 4.5 star WERS rating.

✓ UV resistant frames, virtually maintenance free.
✓ Ideal for coastal, rural and alpine regions.
✓ Sashes feature twin rubber seals.

402 Heidelberg Rd, Fairfield VIC
Ph:(03) 9486 1422, Fax:(03) 9486 1411

www.everglaze.com.au

SECONDHAND EUROPEAN
WIND TURBINES FOR SALE

Brands include: Vestas, NEG Micon, Bonus,
Enercon and Nordex. Grid-connect only.
Turbines come complete with towers and
documentation. *Price includes freight to
Melbourne or Sydney only.

• 100 kW from AUD$135,000
• 250 kW from AUD$253,000
• 500 kW from AUD$422,000

DutchWind, Hoofdorpweg 12/111
1058 PB Amsterdam,The Netherlands

Ph: +0031 6 3017 0106  dutchwind@chello.nl
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Got a big family? Get a big washer!
Many people think that you need to buy a water-hungry top-loading washing machine to do really
big loads, but not so! The LG WD-1019BD is a frontloader with a massive 10kg wash load capacity,
making it the largest domestic frontloader, and one of the largest domestic machines, available in
Australia.

However, while the machine is large, it isn’t wasteful, with an AAAA water rating and a 4-star
energy rating. It also features a direct drive motor, a porcelain top plate, stainless steel drum, a huge
400mm door that opens 170 degrees, a variable spin speed up to 1000rpm, variable water tempera-
ture, including cold water wash, and a digital display.

The unit measures 686mm wide x 1086 high x 750mm deep and weighs 86kg.

RRP: $2,124, although LG products are usually considerably cheaper in the stores.

Manufactured by LG Australia, ph:1800 725 375, www.lge.com.au and available through LG
dealers.

[Products]

Eight channel datalogger
The dataTaker DT8 is a battery operated datalogger capable of sampling, processing and displaying
measurements without connecting to a computer. The DT8 is a compact and stand-alone datalogging
system that can be used in a wide variety of applications.

The graphical display and analysis functions allow the user to view data collected from voltage,
current, temperature and user defined inputs. On-screen text editing allows users to add additional
information to the collected data. Data can be viewed as measured values, graphs, meters or tables.

The logger has eight 16-bit logging channels, can display real-time or logged measurements, can be
set up via either the keypad or by connecting it to a PC, can log up to 4000 samples per second, with

512kb of data storage, has a rechargeable battery, and even has built-in help and user notes.
Note that the DT8 is only available to the Australasian region.

RRP: $1,865 inc GST

Available from Datataker Pty Ltd, 7 Seismic Court, Rowville VIC 3178, ph:(03) 9764 8600, fax:(03) 9764 8997,
email: sales@datataker.com.au, www.datataker.com/products/dt8.html

Make your bike easier to ride
If you ride a long distance each day, or have to deal with hills regularly, having electric
assistance on your bike can be helpful.

Brett White, who makes and sells parabolic solar cookers, now also has available low cost
hub motor kits that can be fitted to most bikes. The 200 Watt continuous rated (360 Watt
peak) brushed hub motors are available to suit 20, 24 and 26 inch wheels, and both front and
rear motors are available.

The kit includes the motor and spokes, a two-speed control unit (which uses pulse-width
modulation for speed control), and a twist-grip throttle that is simply fitted onto the handle-
bars.

RRP: Inside Australia AU$250, outside Australia US$260. Both prices include shipping directly
from the factory in Asia.

Available from Brett White, mobile:0413 238 109, solarbbq@hotmail.com, www.users.bigpond.com/solarbbq/
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Strength without weight (or forest timber usage!)
To get rigid doors and building panels, many people still think you must use high density
materials like hardwoods or MDF, but Eco-core cross-laminated block boards are a more
environmentally sound alternative.

The board is suitable for a range of applications including sliding doors (where high rigidity is often
required), benchtops, tables and other applications where strength and stiffness but not weight is desired.

Eco-core is made up of three cross-laminated layers of FSC-certified plantation poplar blocks (grown in Italy and southern
France). This structure means that there is much more solid timber than in MDF or particleboard, resulting in less glue use.
In addition, a low formaldehyde-emitting glue is used and the products are tested to conform to the EU E1 standard, with
emissions of less than 3.5mg of formaldehyde per hour per square metre. Eco-core is available in thicknesses from 15 to
75mm and in panel sizes from 1840 x 2730 to 1840 x 5150mm.

A paint-finish face can be supplied by either a 3mm thick MDF face or a 2.6mm poplar veneer. Only the Poplar is 100% FSC
certified as the MDF is a combination of FSC poplar and non-FSC certified Spruce.

Available from Global Ventures Australia, 1431 Old Northern Rd, Glenorie NSW 2157, ph:(02) 9652 0187,
fax:(02) 9652 0187, email: enquiries@globalventures.com.au

[Products]

Organic cotton undies
Cotton production is one of the most chemical intensive farming practices on earth, and many of
the chemicals stay trapped in the fibre to some degree, even after processing.

Blessed Earth have a range of organic cotton underwear and other items that contain no chem-
ical residues at all. According to Blessed Earth, all of the cotton they use has been certified to be
chemical free, Demeter-certified Egyptian cotton which is pre-shrunk. All dyes are non-toxic
and biodegradable.

The range includes womens briefs, camisoles/singlets and bras, mens briefs and singlets, and
childrens undies and singlets. Other items include socks, bags, hats and menstrual pads.

RRP: Womens briefs range from $15 to $19, mens from $17 to $24, triple-packs of socks are $29 to $30.

For more information, contact Blessed Earth, PO Box 550, Warburton VIC 3799, ph:(03) 5966 9388, fax:(03) 5966
9388, email: info@blessedearth.com.au, www.blessedearth.com.au

A real Par38 alternative
The common Par38 lamp is really an environmental nightmare. Drawing between 120 and 150 Watts of power continuously,
these lamps are one of the most common outdoor lamps in use, and are often left running all night long.

While we have looked at a few compact fluorescent lamps that were an approximate replacement, none have really fitted the
bill, until now. Solar Charge have a new range of compact fluoro fittings and bulbs, and one of those is a direct replacement

for a Par38 lamp. The fluoro version has a 20 Watt tube and is the same size and shape as a standard
Par38 lamp, and is even waterproof, so can be used in all outdoor fittings.

We bought one of these lamps and can say that they are very close to the brightness of a Par38
incandescent lamp, and are able to light large areas well. While the price is relatively high
compared to other compact fluoros, these lamps will still pay back their cost in well under a
year if used 10 hours per night.

RRP: $45

Available from Solar Charge, 115 Martin Street, Brighton VIC 3186, ph:(03) 9596 1974,
fax:(03) 9596 1389, mail@solarcharge.com.au, www.solarcharge.com.au
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[Products]

Evacuated tube collectors
Sunplus CPC Solar’s range of solar water heating systems use evacuated
tube solar collectors with the common ‘twin-glass tube’ construction, which
is chosen for its reliability, performance and low manufacturing cost.

Each solar tube consists of two glass tubes made from strong borosili-
cate glass. The outer tube is transparent, allowing light to pass through
with minimal reflection. The inner tube is coated with a selective coating,
which has a high rate of solar radiation absorption and minimal reflection.
The tops of the two tubes are fused together and the air contained in the
space between the two layers of glass is pumped out while exposing the tube to high temperatures. This ‘evacuation’ of the
gases forms a vacuum, which is an important factor in the performance of the evacuated tubes. The insulating properties of the
resulting vacuum are so good that the inside of the tube may be 150°C while the outer tube is cold to the touch, which means
the tubes retain the collected heat even when the outside air temperture is low.

RRP: Depends on system specifications.

Sunplus CPC Solar, Factory 24, 7 Dunstans Crt, Reservoir VIC 3073, ph:(03) 9462 1427 or (03) 9857 0279,
email: info@sunpluscpc.com.au, www.sunpluscpc.com.au or call for your local dealer 1300 653 872.

Recycled paper pencils
Most pencils are made from wood from dubious sources, ranging from bordering on sustainable right through to very
ecologically damaging. But why do pencils need to be made from virgin timber at all? Ecopaper has a range of environmen-
tally responsible pens and pencils, including a pencil made entirely from recycled office paper! They look and feel like
conventional pencils, except that instead of wood, the pencil body is a white compressed paper composite.

The pencils sharpen just like any other pencils, and have erasers attached. Also available are plantation timber pencils,
recycled paper pens and pens made from cornstarch plastic.

RRP: 22 cents each plus GST for 100 quantities.

Available from Ecopaper, PO Box 46, Berry NSW 2535, ph:(02) 4234 1212, fax:(02) 4234 1818,
email: ecopaper@shoal.net.au

Self-cleaning surfaces
Wouldn’t it be great to have surfaces that cleaned themselves when it rained, so that you never had to waste water washing
them down? Well, that’s possible thanks to Nanotec.

They make a range of treatments that can be sprayed onto surfaces such as glass, concrete, stone, wood, and even fabrics. The
treatments contain nanoparticles that bind with the surface they are applied to, modifying it so that neither dirt or water will
stick. So, when it rains, any dirt accumulation is washed away.

The coatings are transparent, so you can’t tell the surface has been treated. According to Nanotec, the treated surface is
guarded against new contamination from dirt, dust and atmospheric pollution. Dirt cannot penetrate into the structure of the

surface, moss and algae cannot develop and red wine and urine can’t penetrate
and leave stains. The treatment is resistant to friction, is UV and temperature
stable. It can’t be removed by water, normal cleaning agents or with high
pressure cleaning equipment (maximum pressure of 60 bar).

All in all, these coatings have the potential to save a hell of a lot of water!
Note how the water in the photo beads—and this is on the normally very
porous lightweight concrete.

Manufactured by Nanotec, ph:(02) 9905 8111,
email: nanotec@nanotec.com.au, www.nanotec.com.au
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[Products]

Can-sized inverter
Using an inverter in the car can be a pain as there is usually nowhere safe
and convenient you can place it while on the move, but Waeco have a
possible solution in their new MOBITRONIC CanSize inverter. It is de-
signed to have the exact same outer dimensions as a drink can, so it can simply be
placed in one of the many drink holders that new cars seem to be littered with
nowadays.This means you can have your inverter on board all the time without it ending up
on the floor or other places it shouldn’t.

The inverter has a rated input voltage of 12 volts (10 to 15 volt range), a modified square wave
output of 240 volt AC, a no-load current input of 0.25 amps, and a continuous power rating of 100 watts with a 200 watt surge
rating. It is also designed to run in ambient temperatures up to 50°C, so you shouldn’t have to let it cool off before use after
it has been sitting in a hot car. The inverter weighs 450 grams and measures 66 x 173mm. Safety features include thermal
overload protection, electronic short circuit protection, acoustic alarm signal if the battery voltage drops below 10.7 Volts,
and has automatic low battery voltage shutdown.

RRP:$59.95

WAECO Pacific Pty Ltd, ph:(07) 5507 6000, www.waeco.com.au

Flat as a pancake (well, almost)
Need an energy efficient light in an alcove or over a benchtop? It isn’t always easy to fit lights in
these places, as many light fittings need to be recessed into surfaces. Neco now has a complete
‘GX53’ light fitting and globe combination that can solve many of these problems.

These 9 Watt units have a 108 degree beam angle, so give a much wider spread of light than
a halogen downlight, with a 280 lumen output from the flat compact fluorescent tube. The
units are not recessed and come with fixing screws to screw the unit directly onto shelving
or ceiling. The fittings are available in white, chrome or silver, and the 15,000 hour rated
fluorescent tube is available in either warm white (2700K) or cool white (4000K).

RRP: $49.90

Available from NECO, PO Box 3413, Sydney NSW 2001, ph:1300 882 640, email: mail@neco.com.au, www.neco.com.au

Solar powered ventilation
If you have a need for a flow of warm, dry air through your home or other buildings, then
the SolarVenti system may be the ideal solution.

One or more solar collector panels warm and filter the air, which is then ducted into
the home by solar-powered fans. This reduces moisture and condensation buildup,
reducing mildew damage, and can improve the quality of air in your home.

The standard collector panel is called the SV30, and is a 3m² panel that can produce up
to 2kW of heat energy. The warm air is ducted into the home by a 7 watt, 125mm fan
powered by a 12 volt, 12 watt solar panel. A cooling kit is also available.

The collector is made from aluminium with a polycarbonate clear panel, making it
pretty much smashproof. The system can be scaled to suit almost any building.

RRP: Depends on application.

Available from Global Export Solutions Pty Ltd, ph:(03) 9830 2161,
fax:(03) 9830 3164, email: arne.hachmann@ges.com.au, www.solarventi.com
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[Products]

Low-fume finishes
The smell of house paint is often enough to keep you out of the house, or at least some rooms, for days after painting. Some
people react badly to the formaldehyde and other toxic chemicals that paint off-gases even after it is dry.

Wattyl has released a new range of low VOC (volatile organic chemical) paints and varnishes for use all over the house. The
paints are said to have virtually no smell, are 99.7% free of VOCs, have reduced toxic emissions and so give improved indoor

air quality compared to traditional paints, have minimum impact on the environment due to the use
of low-toxicity materials, and have excellent stain resistance and washability.

The range includes: 100% acrylic matt, low sheen, satin and gloss finishes for interior walls;
enamels in satin or gloss finishes for use on trims, doors and furniture; ceiling white, primer and
primer sealer; and specialty finishes, such as pearl finish, copper pearl, stone effect, colour wash
and decorative effects.

Available from all Wattyl paint suppliers. For more information, ph:132 101 (local call cost) or
go to www.wattyl.com.au

400 watt wind turbine
Oatley Electronics have added to their wind turbine range (doubled it in fact!) with a new 400 watt turbine for
small to medium independent power supply systems.

The turbine features injection moulded blades designed to have a consistent aerodynamic outline
and mass distribution to reduce noise and vibration. It has a start-up speed of 2.4m/s, a cut-in speed
of 3m/s, will produce its rated 400 watts at 12.5m/s and has a wind speed survival rating of 60m/s.

The turbine uses a permanent magnet alternator, and the windings and shaft are designed to
reduce start-up torque, allowing the unit to generate at very low wind speeds. The body of the turbine is cast
aluminium. Rotor diameter is 1.4 metres and the alternator output is a nominal 12 volt AC.

The generator is supplied with a controller unit which regulates the output to the battery bank. The control-
ler can also have up to 300 watt of solar panels connected, thus eliminating the need for an additional solar
regulator in smaller systems.

RRP: $1050

Available from Oatley Electronics, PO Box 89, Oatley NSW 2223, ph:(02) 9584 3563, fax:(02) 9584 3561,
email: sales@oatleyelectronics.com, www.oatleyelectronics.com

Itty bitty compact fluoro
Just when we thought we had seen everything in compact fluoros, along came this little bulb from
Nelson Lighting. Designed to be used in light fittings that use G4 bi-pin fittings, like those used for
halogen desklamps, the lamp uses a tiny spiral cold cathode fluoro tube.

It is powered from a nominal 12 volt AC or DC (in the range of 11 to 13 volt AC od DC), making it
ideal for small solar power systems, garden lighting and the like. Power consumption of the lamp is 5
watts.

RRP: $14.95

Available from ATA, PO Box 2919, Fitzroy VIC 3065, ph:(03) 9419 2440, fax:(03) 9419 2441,
email: orders@ata.org.au, www.ata.org.au
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[Q&A]

Solar electric fence
I have an electric fence unit that is pow-
ered by electricity from the power point
in my house. I am interested in using
solar as the power source. Can you
please advise me what I need to pur-
chase to do this?

Rachel Preddey,
rachel@ectarc.com.au

Running an electric fence unit from solar should
not be too hard. Off-the-shelf solar electric fence
energisers have been around for many years. This
website will show you one range:
www.pakton.com.au/PTESB2.html

The first thing you need to know about your
existing system is how much energy it uses (look
at the compliance label and find out the watt-
age). If the wattage is not shown but the current
and voltage are, then just multiply the two to-
gether to get the wattage. Multiply the wattage
by the number of hours you run the unit for each
day, and that will give you the daily watt-hours.
For example if your unit uses 2 Watts and runs
for 24 hours a day then you would need 48
watt-hours of energy to run it.

To run your existing unit on solar you have
two options. One is to run it from 240 Volts by
using an inverter, battery and solar panel. If the
energy consumption that you have worked out
(as above) is very low (similar to the above),
then while this would work it would be very
inefficient due to the likely inverter losses. It
would also be relatively expensive. It would
probably be cheaper just to buy a new solar
electric fence energiser.

The other option is to check the voltage your
unit actually runs off. The chances are you have
an extra-low voltage unit with a transformer
and rectifier added. If that is the case you may be
able to simply disconnect the transformer and
run it directly from a battery which in turn is
charged by a solar panel with a small regulator.
To check the voltage your unit is running from
you need to use a multimeter.

If you don’t have one or don’t feel confident
probing around near 240 Volt wiring, get a
suitably qualified person to check for you. If the

energy consumption is similar to the example
above, a panel with an output around 25 Watts
would be adequate in conjunction with a deep
cycle battery with a capacity of around 40 amp-
hours.

But once again, check the price of a new solar
unit. It may end up easier and cheaper.

Michael Harris

Savonius rotor monitoring
Do you know of anyone who has a Savo-
nius rotor setup that is in use, and has
proven satisfactory over, say, five years?
The concept has been written up sev-
eral times, and I know that the test rig at
CERES has not performed as well as
had been hoped for.

I believe the main drawback is its high
torque and the cost of a substantial gan-
try to mount it on.

I’m wondering if making the rotor
bigger in circumference, but with
smaller ‘paddles’ would be more effi-
cient? The longer radius would theo-
retically improve the start-up in light
winds, and the smaller paddle would
reduce ‘push-over’ wind resistance. Is
my reasoning sound? Or am I ‘up-the-
creek?’

My site is on top of a hill, 450 metres
elevation, with tall trees around. I am
hoping the Savonius will be more ap-
propriate than the horizontal axis ma-
chines.

I would be glad to hear your opinions
on this.

Alan Marshall,
anakial@hotmail.com

I don’t know of anyone who has monitored a
Savonius for that period of time, though I know
we have written about people’s turbines that
have been around for that long. The thing with
a Savonius, as with other wind turbines, is that
as the diameter increases, so does torque, but
rotational speed decreases, so for electricity gen-
eration you don’t want to make them too large.
The ones I have built have always started in

very low winds, but as there is little energy in
wind below three metres per second, then star-
tup speeds below that usually aren’t an issue
anyway.

 The unit at CERES was not that well de-
signed, it was built by volunteers with no wind
turbine experience, so as you would expect, it
had problems... It is also surrounded by trees
and doesn’t get much wind.

If your turbine location is surrounded by trees
and you can’t locate the turbine at least twice the
height of the trees, then you would be better off
with a vertical axis machine like the Savonius,
as a horizontal axis machine will get too much
turbulence. It would certainly be worthwhile
doing a Savonius as they are cheap to make and
robust if you design them correctly, and can have
multiple uses.

Lance Turner

Practical solar vehicles
Do you guys know offhand if anyone is
working on a solar vehicle for day-to-
day use? I have searched the net but all
you find is a lot of universities working
on low-slung single-seat racing cars,
which are nice but not much use in the
suburbs.

I’m aware that the race across Aus-
tralia has a class for such vehicles, but
couldn't find details of anyone entering
that class.

Michael Karas,
mkaras@idx.com.au

The problem is that conventional cars are too
heavy and bulky to power from solar panels.
When you do the maths on mass, carrying
capacity and performance, you find that can-
not get enough power from the available sur-
face area of the average car. You can use solar
panels to slightly extend the range of a conven-
tional electric vehicle. For an example of this,
see the article on an electric ute elsewhere in
this issue.

As a result the more innovative vehicles out
there tend to be hybrids such as the Toyota Prius.
You can find out more on these vehicles from this
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website http://zebu.uoregon.edu/2001/ph162/
toy.html

Solar panels may be supplied as an option to
trickle charge electric hybrids in the future, but
not as the main power source.

Michael Harris

Landfill gas
Last week I was up at Taree on the NSW
Mid North Coast visiting NSW Agri-
culture’s office there. I was talking to
one of the technical guys and he was
telling me that he is on the local vol-
unteer bush fire brigade and they are
always being called to put out fires at
the old Taree tip. These fires appar-
ently spontaneously ignite, and I im-
mediately thought that methane gas is
being generated by the breakdown of
the waste and this is what is starting
the fires.

I remembered that there is an organ-
isation in Victoria that is running a very
successful business tapping into the gas
from urban landfills and using it for
cogeneration, but couldn’t remember
which organisation it was.

Could you please tell me if you know
who they are? If the local council can
contact this ‘gas to energy’ crowd, there
may be a great opportunity to generate
power from this tip. Taree has been there
for about 170 years and is a pretty sub-
stantial city, so I imagine that there is a
lot of garbage in the landfill there.

Chris Taylor,
chrisatrolyatservices@bigpond.com.au

The breakdown of organic matter of the right
composition can cause the generation of heat
resulting in tip fires. However, this a differ-
ent process to the one that causes the produc-
tion of methane gas. For combustion to take
place air must be present. This means the
breakdown process is aerobic, (takes place in
the presence of oxygen). Methane production
takes place in an anaerobic environment (in
the absence of oxygen). So although fires are

taking place in the Taree tip, there may well
be no methane present.

This does not necessarily mean there is no
potential for future methane production. Much
of the power from landfill gas that I am aware of
is bought by AGL. One of the major compa-
nies involved in developing these projects is En-
ergy Developments P/L. They currently have
19 projects operating, generating 79MW of
power. Their website is www.edl.com.au/
mainpage.asp

A government report on landfill gas is avail-
able at www.greenhouse.gov.au/markets/mret/
pubs/9_munic.pdf

Michael Harris

Ride-on mower conversion
My problem (opportunity?) is that hy-
drostatic transaxles on my ride-on
mowers ($5000 to $6000 range) are fail-
ing, and reconditioning is not lasting. I
have a Toro 17/44HXL which I may have
to retire after 300 hours. The hydrostat-
ic pump and motor in the transaxle was
reconditioned at 200 hours for $700 and
has just about had it at 300 hours. The
estimated replacement cost is $1500
(which I don’t readily have and am re-
luctant to spend this way if I did). I gath-
er that quite a few machines must be
having this problem.

 I don’t like the petrol motor pollu-
tion, let alone the noise, and I have read
about 25-year-old GE Electrak mow-
ers about this size still in service in the
US (for those interested, do a Google
search for ‘electric tractor’).

 I’m sure Lance Turner’s electric go-
cart technology (as outlined in issue 66
of ReNew) could be redesigned to drive
these machines, but although I could
probably assemble it, I don’t know how
to design or where to get parts (partic-
ularly the motors).

Of course, the application has some
significant differences: the mower deck
needs to be driven too and the machine
travels much slower than a go-cart but

needs pulling power. Maybe the petrol
engine could drive a generator?

 I don’t expect you to do anything for
me so much as I wonder if this situation
presents an opportunity—ie a much
more cost effective solution to failed
hydrostatic replacement. Or, you might
just suggest folks replace the turf with
something that doesn’t need mowing!

John Abel,
 john_abel@bigpond.com

I have always wondered why no-one makes an
electric version of these things, after all, electric
mowers, the few that exist, work well. I owned
a Stealth rechargeable mower for a while and it
was the quietest, cleanest and best performing
mower I had used. I have seen the Electrak
mowers, it seems there is a bit of a cult following
around them, and from what I have seen they
are a pretty well-built machine.

There is no reason why you couldn’t just
replace the petrol drive system with a battery
bank and suitable electric motors where they are
needed.

Unfortunately though, the motors won’t be
cheap, as you need to use good quality perma-
nent-magnet or series-wound motors, like the
Advanced DC units which are made for us in
electric cars et cetera. They come in several sizes,
from quite small through to the ‘9 inch’ motor
which has a great deal of push.

For the main mower drive motor, a shunt
wound motor might be the go. They have the
properties of producing very high torque and
run at a low, fairly constant speed—just right
for a mower. It isn’t so easy to vary their speed
though, so maybe stick with the other types, as
they respond well to pulse-width-modulation
speed control. And after all, the mower must
already have a gearbox to couple the output of
the petrol motor to the wheels, or are they hy-
draulic motors too?

 Anyway, you could contact the Australian
Electric Vehicle Association to see if they have
any members in your area who might be inter-
ested in the project. Go to www.aeva.asn.au

Lance Turner
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TRANSPORT: Greenspeed:
Recumbent Trikes. Manufac-
turer of a wide range of en-
ergy efficient and ergonomic re-
cumbent trikes and human pow-
ered vehicles (HPVs). 69 Moun-
tain Gate Drv, Ferntree Gully
Vic 3156, ph:(03) 9758 5541,
www.greenspeed.com.au

PAINT: Non Toxic Paints: Ca-
sein Marble Powder base plus
variety of colour pigments, Oils,
Lazures, Waxes, Tadelakt and
Stuccolustro! Natural Paint
P/L, PO Box 287, Port Mac-
quarie NSW 2444, ph:(02)
6584 5699, fax:(02) 6584 5799
www.naturalpaint.com.au §

PAINT: Bio Products: Paint
made from natural and non-
toxic ingredients! Wall Paint,
Enamel Paint, Varnishes, Oils,
Waxes and Thinners. Bio
Products Australia P/L, 25
Aldgate Tce, Bridgewater SA
5155, ph:1800 809 448,
www.bioproducts.com.au

COMPOST TOILETS/GREY-
WATER: A&A Worm Farm
Waste Systems: Sewerage,
grey water and garbage – one
chamber. NATURALLY. No
smells. No pump out. We deal
with Councils in VIC, NSW,
QLD. Ph:(03) 5979 1887
www.wormfarm.com.au

DOUBLE GLAZED WINDOWS:
Everglaze Industries: Fab-
ricators and installers of qual-
i ty uPVC framed double
glazed windows and doors.
Custom made. 4.5 star plus
WERS rating. Ph:(03) 9486
1422, fax:(03) 9486 1411
enquiries@everglaze.com.au
www.everglaze.com.au §

DOUBLE GLAZED WINDOWS:
Clear Comfort: Retain win-
ter warmth and keep your
house cool in summer! The DIY
transparent insulation system
for windows, skyl ights,
doors. Affordable, effective,
invisible. Easy to install. En-
ergy rated. Ph:(02) 6161 3570,
www.clearcomfort.com.au §

Home
exterior/
interior

ARCHITECT: BP Architects: De-
sign with the benefits of sustain-
able and low allergy living.
Awarded MBA National and Green
Buildings Award Bridget Puszka
MSc(Lon) BArch(MelbUni). Stu-
dio 14/149 Fitzroy St, St Kilda
3182, ph:(03)9525 3780,
bp@bpa rch i t ec t s .com.au
www.bparchitects.com.au §

ETHICAL INVESTMENT: Aus-
tralian Ethical Investment:
Specialising in environmental
and socially responsible invest-
ment. Offers public trusts and
superannuation. Supports en-
terprises in sustainable energy
and waste management.
Freecall: 1800 021 227,
www.austethical.com.au

GREEN PLUMBER: Playne &
Simple Plumbing: Installation
and supply of rainwater tanks
above and below ground. Also
latest greywater systems. En-
vironmental plumbing consulting
available for new homes and
renovations. Green Plumber
Accredited. Ph:(03) 9822 7662.

COMPOST TOILETS /
GREYWATER: Nature Loo:
Provide cost effective, odour-
less, waterless composting toi-
lets and grey water treatment
systems for homes, weekend-
ers and worksheds. See display
ad. www.nature-loo.com.au or
ph:(07) 3870 5037.

BUILDING DESIGNERS:
Sunpower Design: Solar ef-
ficient and environmentally
sustainable house design.
Andreas Sederof M.I.E. (Aust)
25 Lanark St East Brunswick
3057, ph:(03)9386 3700
fax:(03)9386 3043
sunpower@ozemail.com.au
www.sunpowerdesign.com.au

Renewables
National

ARCHITECT: Ecopolis Archi-
tects P/L: City or country,
strawbale or steel – leading
edge ecological architecture for
healthy living. Paul F Downton
BSc(Hons) BArch(Wales) PhD
ARAIA. 123 Sturt St., Adelaide
5000. Ph:(08) 8410 9218,
www.ecopolis.com.au

COMPOST TOILETS: Envi-
ronment Equipment: Rota-
Loo, NO-FLUSH™ urinals,
OnZite Wormfarm and grey-
water systems (domestic and
commercial) to process black-
water, greywater and com-
post. Ph:(03)9587 2447,
e n q u i r y @ r o t a l o o . c o m
www.rotaloo.com §

Job Vacant: Electrician.
Commercial/industrial/domestic.
Renewable energy - solar and
wind. WA elect. license or will
to obtain. Training support in RE
field. Based Kalgoorlie, WA.
www.kalgoorlie.com Outback
Energy Supply ph:(08) 9093
0400, fax:(08) 9093 0411,
oesupply@bigpond.net.au

COMPOST TOILET: Clivus
Multrum Australia: The Aus-
tralian suppliers of EcoLet®
and Clivus Multrum™
composting toilets. Use no wa-
ter or chemicals. See display
ad. Local call for nearest Dis-
tributor, ph 1300 13 81 82 or
info@clivusmultrum.com.au

Alco Battery Sales (Aust)
P/L: Suppliers of leading
brands of Lead Acid, Gel and
AGM deep cycle batteries.
Trojan - Raylite - MK - Delkor -
Fullriver. Head Office 3/92-94
Batt St Penrith NSW 2750.
Ph:(02) 4722 2588, ph:(03)
9336 4477, ph:(07) 3299 2600
alcobatt@bigpond.com

For Sale: Wind generator:
Dunlite 110V 2kW, 60’ Southern
Cross tower, Pump jack, hot
water solar panels, 24V80A
battery charger, Micro Minibore
central heating system,110V
Diesel generator, square wave
line filter ph: (02) 6335 6210,
handh@ix.net.au

REAL ESTATE: ECOProperty:
Properties For Sale:
Permaculture, Organic, BD,
Conservation. ECO Real Estate
Network, Updates and Maga-
zine. National office ph:(03)
5348 1546. NSW ph:(02) 8504
1287 cj@eco.com.au
www.eco.com.au

GREEN PLUMBER: AquaBlock:
Aquaflow greywater and sep-
tic treatment system. Designed
using a peat format with sub-
mersible drip. Requires little
power to run and 1 annual serv-
ice, reducing overall septic
costs. Ph: 1300 132 356
www.aquablockplumbing.com.au

For Sale: Battery bank, 12 x 2V
650/10 Chloride and Exide
batteries currently used for 240V
domestic solar supply. Good
condition. $500ono. Metung, East
Gippsland. Ph: (03) 5156 4832
valcrunden@netspace.net.au

Altronics: Complete range of
electronic components and
equipment including inverters,
solar panels and regulators.
Full colour 308 page cata-
logue. Mail order Australia-
wide. Dealer enquiries wel-
come.  Ph:1300 797 007
i n f o @ a l t r o n i c s . c o m . a u
www.altronics.com.au

ARRID: Wholesale distributor of
UniSolar shade tolerant solar
panels and Sharp 80W, 123W,
and 185W panels. Manufac-
turer of quality light inverters for
CFL and standard tubes inc.
48V, regulators, 12V DC timers
and battery chargers. WA
ph:1300 663 563 or see
www.arrid.com.au

DOUBLE GLAZED WINDOWS:
Paarhammer windows:
Energy Efficient, Double glazed
window and door systems.
Variety of timbers. Tilt/Turn,
Sliding, Bifold and French
doors. Custom made to shape/
size. Paarhammer Pty Ltd,
Freecall: 1800 676 797
www.paarhammer.com.au

For Sale: Wind generator and
Inverter: AirX 400W 12V and
PowerBoss 1500W Inverter.
Both new in boxes - never used.
$1950 ono. Ph: 0427 349 792
VIC.

Advance Trident: Australian
agents for the Xantrex,
Cristec and Alessi range of
high quality power inverters,
battery chargers and battery
accessories. Products avail-
able in all sizes to meet your
requirements. Ph:(07) 3390
6900, fax:(07) 3390 6911
ozsales@advancetrident.com



EcoSouth: Grid, RAPS, solar
hot water, wind, pumps, light-
ing, Vestfrost, all components.
Government rebates. BCSE
Accredited. We work with
you. Call Chris for a free info
pack ph:(08) 8379 0790
i n f o @ e c o s o u t h . c o m . a u
www.ecosouth.com.au §

SA
Natural Technology Sys-
tems: Station, Rural, Domes-
tic, Grid Connect Solar Power,
Solar Diesel for Homesteads,
Domestic—Solar—Electric. 120
Prospect Rd, Prospect SA
5082, ph/fax:(08) 8344 7298
www.naturaltechnology.com.au

Solaris Technology: RAPS
and Grid-connect, Solar Hot
Water. Solar Panels, Wind, In-
verters, Batteries, Lights,
Generators and Fridges.
BCSE Accreditation, 20 yrs
exp. 426 Churchill Rd, Kilburn
SA 5084, ph:(08) 8359 1900,
s a l e s @ s o l a r i s . c o m . a u
www.solaris.com.au

The Solar Shop: Proudly in
association with Planet Ark.
Design and installation of Grid
connect and RAPS systems.
Supply and installation of Solar
Hot Water systems. Supply of
Solar panels and Wind tur-
bines. 134 Payneham Rd,
Stepney 5069, ph:1800 988 877
www.solarshop.com.au §

TAS
Brett Carter Solar Energy:
Renewable energy consultant,
designer and installer of remote
and grid systems. System main-
tenance and power audits. Full
BCSE accreditation. ph:(03)
6295 0842, mob: 0419 528 048
brett.carter@keypoint.com.au

B/W Solar: Sole Australian
importer for Lorentz solar HR
submersible pumps. PS200 =
100V max. 50m PS600 = 150V,
140m TDH PS1200 = 200V max.
240m Badu-Magic for pools.
DIY Tracking kits inc. drawings.
Ph:(08) 9341 8790,
www.bwsolar.com.au §

EcoInnovation: Manufacturer
of low cost water and wind tur-
bines using converted Smart
Drive motors. Our manual de-
tails the conversion of Smart
Drive motors to generators.
eco inn@parad ise .ne t .nz .
www.ecoinn.co.nz

Energy Today: BSCE Accred-
ited. Grid RAPS, Solar and Wind.
DC Refrigeration, Lighting and ap-
pliances. Selectronics, PSA, and
Latronics Inverters. Quirks Vic-
tory Light Co. P/L, Unit 6/17 Green
St, Botany NSW 2019, ph:(02)
9700 0960, fax:(02) 9700 0964,
energytoday@quirks.com.au
www.quirks.com.au

M + H Power Systems:
Sonnenschein gel batteries,
MSK solar panels, MSW and
SINE inverters, Battery Charg-
ers from 1A to 10,000A. Of-
fices in VIC, NSW, QLD, SA, WA
and NZ. Local call: 1300 733
006, www.mhpower.com.au

Mastervolt: Smart 3-stage Bat-
tery Chargers. Rugged Inverter/
Chargers. Stand Alone Pure Sine
Inverters. Intelligent Battery Moni-
tors and Instrumentation. 30
Beach St, Kippa-Ring QLD
4021, ph:(07) 3283 7800,
office@powersolutions.com.au
www.mastervolt.com.au

PSA: Sine Wave Inverters pro-
viding solutions for all your power
needs. RAPS, SGB, SGI. Range
from 3kW single phase to 45kW
3 phase. Power Solutions Aus-
tralia, ph:(03) 9727 6600,
fax:(03) 9727 6601, sales@
s e l e c t r o n i c . c o m . a u
www.powersolution.com.au

Solar Energy Australia:
Manufacturers and distributors
of stand alone True Sine Wave
DC-AC Power inverters 150W
to 3800W, inverter/chargers
and grid feed inverters. Ph:(03)
9761 5877, fax:(03) 9761 7789,
sales@solaraustralia.com.au
www.solaraustralia.com.au §

Selectronic Australia: Still
setting the standard with the
flexible and innovative
Selectronic range of Sine Wave
Inverters. All proudly designed
and made in Australia. Ph:(03)
9727 6600, fax:(03) 9727 6601,
sales@selectronic.com.au
www.selectronic.com.au

Watts Batteries: Specialise in
government quality second
hand solar batteries (used only
in emergencies). All with war-
ranty. Capacity from 130 to
3200AH. Transport can be ar-
ranged. 38 Woodfield Blvd,
Caringbah NSW, mob: 0416
262 752.

NSW
Regional Solar Systems:
Design, Supply, Installation
and Maintenance of Solar,
Hydro and Wind power sys-
tems. BSCE Accredited. Wal
Clothier mob:0408 287 984,
PO Box 8334 Kooringal ,
Wagga Wagga 2650.
w.clothier@bigpond.com.au

Solar Powered Solutions: Full
BCSE accreditation. Custom De-
sign, Supply and Installation of
Renewable Energy Systems.
Solar, Wind and Hydro. 139
Wallace St, Braidwood NSW
2622, ph:(02) 4842 1333, fax:(02)
4842 1322, mob:0429 319 068,
Edwards.L@bigpond.com

Sandford Electronics & So-
lar: TV, video, solar module,
deep cycle battery, battery
charger, regulator, solar
tracker, inverter, meter, wind
turbine, micro-hydro, low volt-
age refrigeration. Lot 2 Bong
Bong Rd, Dapto 2530,
mob:0416 050 125. §

Latronics: Reliable and per-
formance enhanced true
sinewave inverters. Stand
alone and grid connected in-
verters from 400W to 3500W.
Designed and Manufactured in
Australia. Ph: 1300 550 204,
s a l e s @ l a t r o n i c s . c o m ,
www.latronics.com

EcoWatch: Australian agent for
Davis Instruments, Weather
Stations. Wind, Rain, Humidity,
Temperature, Barometer, Op-
tional UV, Solar Radiation and
PC Link. Evapotranspiration and
Soil Moisture option. Free Cata-
logue and Price List ph:(03)
9761 7040, fax:(03) 9761 7050,
davis@ecowatch.com.au

LJW Solar: Manufacturer of
Tracking Systems, Roof Frames
& DIY ready to go Power Sys-
tems. Supplier of all Solar Equip-
ment. BSCE Accreditation. 62B
Canoelands Rd, Glenorie NSW
2157 ph:(02) 4566 6101,
fax:(02) 4566 6186
l u k e @ l j w s o l a r . c o m . a u
www.ljwsolar.com.au

Federal Solar Batteries: Import
/ distribute deep cycle batteries
for solar applications. Wet, Gel
Cell and AGM types from around
the world. Ryde Batteries P/L,
F2/22 College St, Gladesville
2112, ph: 1300 133 980
contact@federalbatteries.com.au
§

Choice Electric Co: Whole-
sale Distributors for: SHARP
Solar, Fronius IG Grid Inverters,
Latronics, UniRac PV Mounting
Frames, SHURflo Solar Bore
and Pressure Pumps, Enersun
Solar Batteries, Choice D.C.
Lighting and Electronic Ballasts.
Freecall: 1800 074 007,
sales@choiceelectric.com.au

Mono Pumps: Solar water
pumping systems. 338-348
Lower Dandenong Rd,
Mordialloc VIC 3195, ph:(03)
9580 5211.

Oasis Windmills: Affordable
windpower. Simply installed.
Able to pump to 80m (250’)
head. No expensive rebuilds.
Low maintenance. Pumping
capabilities up to 18L/min (4 gal/
min). 30 Baldock St, Dookie VIC
3646, ph:(03) 5828 6452,
mob:0418 340 717.

Battery Reviver: Battery Re-
viver for 12volt lead acid batter-
ies. High frequency pulses re-
store battery performace. Get
new life from old batteries. Heavy
duty high power design, Austral-
ian made. Ph:(07) 3356 8941
batteryreviver@yahoo.com.au
w e b . a a n e t . c o m . a u /
batteryreviver/home.html



Going Solar: Supply and instal-
lation of solar electricity and so-
lar hot water systems. Energy
efficiency and green building
consultation. Water conserva-
tion, greywater sytems &
composting toilets. Bio non-
toxic paints. ph:(03) 9348 1000,
reta i l@goingsolar .com.au
www.goingsolar.com.au §

Insolar: For design, supply and
installation of Solar Hot Water
systems. Also cutting edge water
conservation technologies. 441
Flemington Rd, Nth Melbourne
3051, ph:(03) 9328 4884,
stephen@insolar.com.au §

Outlook Alternatives: Central
heating—hydronic, ducted, wood
and gas systems. Solar—hot
water, and electricity. Solid fuel—
room heaters and cookers. Wa-
ter pumping and filtering systems.
52 Faithfull St, Wangaratta VIC
3677, ph:(03) 5721 9900,
outlookalternate@netc.net.au

Power Alternatives: Design,
supply, installation and mainte-
nance of renewable energy
power systems for home and
farm. Contact us for a site in-
spection and evaluation. PO Box
603, Sale VIC 3850, ph:(03)
5144 1833, mob:0428 609 810,
powalt@netspace.net.au

Solar Charge:  30 years
serving Victoria. Grid/Remote
Solar Power. BP Solar dis-
tributor. Ph: (03) 9596 1974,
www.solarcharge.com.au,
Working Display/Showroom:
115 Martin St. Brighton 3186. §

WA

Solar Tasmania: Tasmania’s
leading renewable energy spe-
cialists. Consultants, designers,
suppliers and installers. Profes-
sional advice, quotes and infor-
mation on request. Call Noel
Stutterd at VK Electronics P/L, 5
Corcellis St, Wivenhoe Tas 7320,
ph:(03) 6431 7733 fax:(03) 6431
6555, solartas@hotmail.com §

Power Plus: Accredited install-
ers of Remote / Grid Connect
systems, batteries, eco-fridges,
solar hot water, testing and
system maintenance. Hobart:
ph:(03) 6272 4366, Melbourne:
ph:(03) 9684 8610. Division of
the ES Link Company.

Outback Energy Supply:
Electrical Contractors EC5698,
Renewable specialists, Solar,
Wind, Hot Water, Water Pump-
ing, Batteries any application.
BCSE FDI627, All areas. 36 Burt
St, Boulder WA 6432, ph:(08)
9093 0400, fax:(08) 9093 0411
oesupply@bigpond.net.au §

VIC
A B & S Solar Industries P/L:
DIY Solar pool heating kits or
installed. Solar controllers. Sec-
ond hand pool panels. Pool cov-
ers and rollers. 29 Shafton St,
Huntingdale VIC 3166, ph:(03)
9543 7249 fax:(03) 9562 9547,
abssolar@abssolar.com.au §

Agnew Electrics: Design, sup-
ply and maintenance of renew-
able energy systems. Automa-
tion of diesel engines. For your
total one-stop service covering
VIC, SA and NSW call Robert
(Spud) Murphy on mob:0418
934 077, fax:(03) 5358 4250,
agnew@netconnect.com.au §

Does your business contribute to making this world sustainable?Does your business contribute to making this world sustainable?Does your business contribute to making this world sustainable?Does your business contribute to making this world sustainable?Does your business contribute to making this world sustainable?
WWWWWould yould yould yould yould you likou likou likou likou like ee ee ee ee exposurxposurxposurxposurxposure of ye of ye of ye of ye of your prour prour prour prour product or seroduct or seroduct or seroduct or seroduct or service at our ofvice at our ofvice at our ofvice at our ofvice at our offffffice,ice,ice,ice,ice, Home sho Home sho Home sho Home sho Home showswswswsws

and other events that we attend?and other events that we attend?and other events that we attend?and other events that we attend?and other events that we attend?

If the ansIf the ansIf the ansIf the ansIf the answwwwwer is er is er is er is er is YES,YES,YES,YES,YES, y y y y your brour brour brour brour brococococochurhurhurhurhures,es,es,es,es, competition or pr competition or pr competition or pr competition or pr competition or product could be displaoduct could be displaoduct could be displaoduct could be displaoduct could be displayyyyyededededed
bbbbby y y y y AAAAATTTTTA at eA at eA at eA at eA at evvvvvents and shoents and shoents and shoents and shoents and shows.ws.ws.ws.ws.

Please email karen@ata.org.au for further details and pricing schedules.Please email karen@ata.org.au for further details and pricing schedules.Please email karen@ata.org.au for further details and pricing schedules.Please email karen@ata.org.au for further details and pricing schedules.Please email karen@ata.org.au for further details and pricing schedules.
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Special Offer! Receive a Free Your Home Technical Manual
If you upgrade your individual ATA membership to an ATA business membership

(just $150 and tax deductible) you will receive a free Your Home Technical Manual.
The first 20 customers to call (03) 9415 2109 also receive a bonus Your Home DVD (total value $165).





Solar Powered Solutions
Renewable Energy Specialists

Ph: 1800 838 365, Mob: 0429 319 068
Email: edwardsl@bigpond.com

Lakota

Modular 1700W
to 30kW Inverter

chargers

We design, supply and install quality
systems for your power needs; from grid
interactive to stand alone.

We supply all your power needs
including a range of energy efficient
products; from fridges/freezers to solar
hot water systems.

Extraordinarily
efficient using
from just 460
watt-hours
per day!

Outback

High quality wind
turbines made in

the USA

Vestfrost

Special!Contact us for an
unbeatable deal on

Vestfrost.
Offer expires 20/06/05
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