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About ReNew

From the Editor

All rights are reserved. No part of this magazine
may be reproduced without the written permission
of the publisher.
The publishers of ReNew take great care in se-
lecting and verifying all material that appears in
the magazine, but do not necessarily share the
opinions expressed in articles and letters, nor do
they accept responsibility for the accuracy of
statements made by contributors and advertisers.
The construction articles presented in this magazine
may require the handling of potentially dangerous
AC or DC electricity. All wiring involving these
voltages should be carried out according to the
instructions given. Extreme care must be taken to

ensure that no contact is made with these voltages.
Never work on a circuit when it is connected to the
power supply. The publishers of ReNew take no
responsibility for any damage, injury or death
resulting from someone working on a project
presented in any issue of this magazine.
Printed by Enterprise Web. Print production by
Caidex Print Management. Distributed in
Australia and New Zealand by Gordon and Gotch.
$7.50 (Aus) $8.15 (NZ) Recommended Retail Price
Registered for posting by Aust Post: No VBG 4172
ISSN 1327-1938
Reg. No.: A0017411T   ABN: 57 533 056 318

ReNew is published by the ATA (Alternative Tech-
nology Association), a non-profit community
group concerned with the promotion and use of
appropriate technology. ReNew features solar,
wind, micro-hydro and other renewable energy
sources. It provides practical information for
people who already use these energy sources
and demonstrates real-life applications for those
who would like to.

ReNew also covers sustainable  transportation
and housing issues, the conservation of
resources, recycling and broader environmental
issues. ReNew is available from newsagencies,
by subscription and as part of ATA membership.
ATA membership costs $65 per year, and offers
a range of other benefits.

Publisher: ATA
Editor: Donna Luckman
Technical editor: Lance Turner
Advertising manager: Olivia Neville-Smith
Editorial and production assistance:
Special thanks to Stephen Whately, Lisa Mariah,
John Davies, Frith Kennedy, Olivia Neville-
Smith and Michael Harris.

Contacts and contributions
Send letters and contributions to:
ReNew
PO Box 2919, Fitzroy VIC 3065 AUSTRALIA
ph:(03) 9419 2440, fax:(03) 9419 2441
Email: renew@ata.org.au
Web site: www.ata.org.au
Street: Level 1, 39 Little Collins St
Melbourne VIC 3000
Contributions are welcome, guidelines available
on the web: www.ata.org.au or on request.

Advertising in ReNew
Advertising is available for products and services
relevant to our audience. We reserve the right to
refuse, cancel and withdraw advertising at our
discretion. Advertising enquiries: olivia@ata.org.au

Next advertising booking deadlines:
Booking 20 March 2006, copy due 7 April
2006.
Next editorial copy deadline: 17 April 2006.

ATA on the move, again!
Once again the ATA is on the move. After just over two years since we moved from
the Solar Workshop at CERES, the Melbourne office has needed to look for a new
home as the current building is being renovated. Moving is never a task that any-
body enjoys, and it can be both a time-consuming and depressing process.

The ATA team looked at many potential locations—most of which were defi-
nitely uninspiring. Being on a limited budget seemed to equate with small, pokey
spaces, with no natural light or windows. Considering that 25% of an office work-
er’s life—or 40% of his or her waking hours—are spent inside commercial build-
ings, many of us still work in stuffy, closed boxes. Not only are there the aesthetic
considerations, but also the health problems related to ‘sick buildings’.

Good design that provides natural light, good ventilation and comfortable tem-
perature levels makes sense and provides a more productive and happy environ-
ment to work in. While more businesses are recognising that green offices are a
good investment, in the rental market—especially at the lower end—there is still
a lot that needs to be done.

The ATA was very fortunate in finding a new home that is not only central to all
public transport, but is also a beautiful space. Coincidentally the office was retro-
fitted a few years ago with help from ReNew’s policy columnist and sustainable
guru Alan Pears! Our new office in Little Collins St in the Melbourne CBD has
beautiful big openable windows that let in the natural light and let us look out at
the greenery from the garden next door.

So if you are in town, drop in for a visit, and we will give you more details on
how the building was retrofitted in an upcoming ReNew. Hopefully it will con-
vince some more property owners out there that even on a small scale change is
possible and makes good business sense.

Donna Luckman
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The ReNew/Working Water subscriber competition is proudly sponsored by
YBS P/L, 398 Springfield Road, Mitcham VIC 3132, ph: 1300 366 864.

Total prize value $2475
Take out an ATA membership, become a supporter, subscribe to ReNew, or renew your
current membership or subscription before 19 May 2006 and you could win a fully installed
Working Water greywater system valued at $2475 including GST. Australian entries only.
See the conditions below, and get your membership or subscription in today!

in the ReNew/Working Water
subscriber competition

WIN!

Conditions and how to enter
(1) The competition is open to anyone in Australia who subscribes to

ReNew or joins the Alternative Technology Association (ATA) during the
competition period, including existing subscribers and ATA members
who renew their subscription/membership during the competition pe-
riod, and to ATA Supporters.

(2) The prize is not redeemable for cash. Price includes GST.
(3) Working Water (Y.B.S. P/L) reserve the right to change specifications

without notice.
(4) Paid ATA staff, members of the ATA executive committee and

members of their immediate families are ineligible to enter.

(5) The competition runs from 19 November 2005 to 19 May 2006. Subscrip-
tions/memberships must be paid by 5pm on Friday 19 May 2006 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 entries and includes
delivery and installation. This competition is not open to New Zealand
or other overseas residents.

A fully installed
Working Water

greywater recycling
system

Features of the greywater
recycling system:
•specially designed, filtered

distribution tank
•drip irrigation system delivers

filtered wastewater to plant’s root
zone

•save up to 40,000 litres of water a
year

•low maintenance
•ten year warranty on distribution

tank
•includes up to 100 metres of drip

line and up to 120 drippers.



6      ReNew                  Issue 95          April-June 2006 email: ata@ata.org.au WWW: http://www.ata.org.au/

[Letters]

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

Improving fridge efficiency
Since becoming involved in renewable
energy and energy efficiency some 20
years ago, I have been continually
amazed by how little attention is paid
to what is typically the second or third
largest consumer of electricity in an
average household—the refrigerator.

The efficiency of a refrigerator lies,
in great part, on a simple principle—
the cooler the bit on the back of a fridge
(the condenser), the more efficiently
the fridge will run, using less electrici-
ty to achieve its operating temperature.

So what do we do? We build the thing
into an enclosed unventilated box with
almost no clearance around the unit to
allow for a cooling airflow across the con-
denser. To add to the problem, the com-
pressor, when running, produces heat
which flows up behind the fridge and
heats things up even further. The result is
that while you may have a five-star fridge,
it effectively becomes a liability.

However, there is a very cheap, sim-
ple solution that can reduce energy con-
sumption of a typical fridge by up to
50%. Purchase one or two 240 volt muf-
fin fans (like the small fans in the back
of your computer and less than $20 each
from electronics component stores)
and install them on a suitable bracket at
the bottom of the back of the fridge so
they blow cool air from floor level up
behind the fridge. The fans are connect-
ed (by a suitably qualified person) to
the motor terminals on the fridge com-

pressor so every time the fridge starts
so do the fans.

The fans consume about 5 watts each
and in my experience can reduce energy
consumption by up to 50%. The result
can be improved if you live in a house
on stumps—cut a hole in the floor be-
hind the fridge and cover it with some
flywire. The fans will then blow even
cooler air over the condenser. If you’re
lucky you may get a thermal chimney
effect that will improve things even fur-
ther when the fans are not running.

Geoff Collins,
gcollins@net-tech.com.au

Power converters
Your guide to alternatives to incandes-
cent lamps says that LEDs have poor
effective efficiency and generate a lot of
heat in the light fitting because of the
regulator required. I work with person-
al computers. They’ve made DC-DC
inverter technology common, easy and
cheap. An inverter would be the obvi-
ous answer for driving an LED.

From the other direction I’m sur-
prised that everyone talks only of ‘reg-
ulators’ connected to solar cell arrays
and wind-powered generators. I use a
$US50 200 watt inverter for powering
computers from a car. To do that job it
has to be able to generate a constant
output voltage from the design maxi-
mum of over 20 volts down to the eight
volts a car battery’s output can fall to
when the engine is being started.

An inverter would seem an obvious
way of getting far more watt-hours per
day out of any given dollars-worth of
solar cell modules than a regulator. Set
at, say, 14 volts, it would output more
amps than a regulator when the solar
cells were generating more than 14 volts.
In the morning, afternoon, in winter
and on bad weather days the inverter
would keep outputting at least some
power right down to the point where
the cells are only generating 7 volts rath-

er than calling it a day at 14 volts.
It wouldn’t be hard to design an invert-

er so that rather than it giving up at 8 volts
it would then switch the pair of modules
connected to it from parallel to series so
power could be generated right down to
4 volts per module. The equivalent on a
wind powered generator would be to
switch out field coils to reduce the min-
imum wind speed it would stall at.

Even accounting for the fact that an
inverter isn’t 100% efficient there seems
to be the potential for a significant net
gain on output. Do the better solar ar-
ray products use inverter technology?

Gordon Drennan,
gordond@iinet.net.au

Many LED bulbs do use switchmode convert-
ers to drive the LEDs, but it is the LEDs them-
selves that generate most of the heat, not the driver
circuits, although the drivers do add to the heat
problem somewhat. Many people believe that
LEDs produce no heat, which simply isn’t true.
In fact, they convert most of the energy going into
them into heat, although they are getting better
all the time in this respect. White LEDs now
have similar efficiencies to compact fluorescents.

Some solar controllers also use switchmode
technology to boost the current when the panels
are producing maximum power at a voltage
much higher than the battery voltage. These are
usually called maximum power point trackers,
but even controllers that don’t track the maxi-
mum power point of an array can be designed to
boost the current.

However, current-boosting controllers are
generally a lot more expensive than more simple
controllers. It is hard to compare them with a
cheap Asian-made inverter as the latter are made
in large quantities (and they generally only last a
few years) and so economies of scale play a large
part in the low prices of such devices.

Switching pairs of panels from parallel to
series configuration to boost voltage may seem
like a good idea, but in fact you would gain little
if anything from doing this. When a solar pan-
el’s output voltage drops this far, then the avail-
able current from the panel is virtually zero,
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meaning there would be almost no power avail-
able, so there isn’t much point.

Lance Turner

Controlling generators
Regarding Warwick Brooks’ letter in
ReNew 94, I would agree with Lance;
just connect the 32 volt generator to the
batteries as they will hold the voltage to
their own level.

However, as the batteries become
charged the system voltage will increase
and when it gets to an unacceptable level
(where your inverter starts to trip out due
to over voltage, for example) you will
have to stop the generator or turn on some
DC loads to keep the voltage down.

This leads to another issue. If the bat-
teries are very low (or the load is high)
and the generator has no current limit-
ing then it will probably stall the en-
gine when connected. This is a common
problem with many home-built and
some commercial systems.

However, I am guessing that your old
32 volt generator may well have a man-
ual regulator—the sort used on old
cars— with coils that are adjustable with
a screwdriver.

If it is a two or three coil unit, you
will be able to adjust the voltage  to keep
it to between 28.8-30 volts. The other
coil may well be a current limiter and if
adjusted correctly should limit output
to prevent stalling the engine or over-
loading the generator.

If it has a single field coil (so it’s not a
permanent magnet type) then we can
supply our Thyn Controller, that costs
$270 just for the circuit board version
and manual.

Phil Dorman,
Wattagan Innovations P/L

Pumping greywater
Often there is a need to pump greywa-
ter to get it out of the house or up to the
highest point in the garden. I have been
exploring different options for pump-

ing greywater, including techniques us-
ing air.

Lifting water using an air compres-
sor to pump a stream of air into a pipe
has the advantage of requiring no spe-
cial submersible wiring, messy main-
tenance, associated sump odours and
noise, and prevents contaminants com-
ing into contact with the moving parts.

Alternatively, I was thinking about
using a vacuum pump on a timer that
could draw air out of a holding tank and
suck greywater up through tiny tubes
located on fixtures all over the house.
Tests suggest even 8mm will let through
spaghetti! Each fixture would have a
small valve to open once the vacuum
pump was turned on. The tube end
could suck water up from the bottom
of the shower, laundry sink etc, one fix-
ture at a time.

It would not take all greywater but
could be turned on and off by the house-
holder to selectively suck out the best
quality greywater. A small filter could
be included on the inlet with any ex-
cess passing into the sewer. The accu-

mulated greywater could be stored in
the holding tank or automatically re-
leased through a one way valve into the
garden when the vacuum was turned off
by the timer. More snazzy systems
might be automated with automatic
vacuum pump activation.

Callum Morrison,
callumm@southgippsland.vic.gov.au

Biodiesel not so green
I have always believed that biodiesel was
a better alternative to hydrocarbon-based
diesel.  Not only would it be cost effec-
tive to produce, and dramatically reduce
harmful emissions compared to hydro-
carbon diesel, it would also be part of a
recycling process for vegetable oil.

As the biodiesel option has gained
momentum, other apparent positives
have been presented in the form of al-
ternative crops for the agriculture sec-
tor, increased employment, and
follow-on economic benefits.

After being an advocate of biodiesel
and attempting to persuade as many
people as I could to the virtues of

Solar panel mounting
We have had 10 years plus good service out of our solar array, and weathered
many a tree-snapping storm in that period. However, the freak blast of five
minutes of wind in the storm at 4.30pm on 8 December ripped our 250kg plus
anchors out of the ground and twisted the metal supports like wire. And people
said we were using overkill when we built it!

Dave Skelton (from North Coast Power Systems) came around at short no-
tice and helped get a jury rigged system up and running at half power, and we
thank him for his response at short notice.

Be warned people, anchor those panels well and get insurance if possible.
William Barnett, mcdontech@tsn.cc
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biodiesel, I have recently been shocked
to learn that the biodiesel industry—in
its current direction—is creating the
most carbon-polluting and environ-
mentally damaging fuel of all.

Manufacture of biodiesel from used
vegetable oil still rates as a brilliant al-
ternative to hydrocarbon diesel, with
massive reductions in carbon monox-
ide, total unburned hydrocarbons, par-
ticulates, NOx and sulphates. The
problem has been created by the use of
other feed stocks to make biodiesel—
in particular palm oil, one of the most
environmentally-destructive crops on
the planet.

In 2005, Friends of the Earth reported
on the severe impact that palm oil pro-
duction was having across the Australa-
sian region.  According to their research,
between 1985 and 2000 the development
of oil-palm plantations was responsible
for an estimated 87% of deforestation in

Malaysia. A further 10 million hectares
of forest has either been cleared or is
scheduled for clearing to plant palm oil
for biodiesel, in Sumatra, Borneo, Indo-
nesia and Malaysia.

Not only will this logging threaten
the many endangered species in these
forests, there have been reports of
threats and actual violence against any
local residents who have protested
against oil-palm plantations which are
affecting their livelihoods and displac-
ing them from their homes.

For the small, scrub-like oil palms to
be planted, ancient forest trees (storing
vast amounts of carbon) are felled and
burned. If this is not enough, logging is
moving to the swamp forests (which
grow on peat). This creates a two-fold
effect of carbon release (1) from the fell-
ing and burning of the forest, and (2)
from the oxidising peat releasing great-
er amounts of carbon than the trees.

Due to this harm to local and global
environments, palm oil biodiesel has
been referred to as more destructive
than crude oil from Nigeria.

It is likely that in Australia much of
the biodiesel available in the future will
be from palm oil plantations in Asia, cre-
ating a demand which will be met
through the clearing and burning of more
and more native forests. I am appalled
that Australian industry and govern-
ment—and any of us who buy this die-
sel—will be so clearly supporting the
destruction of some of the last few na-
tive forests in our region as well as dis-
placing local villagers. Surely making
biodiesel in this way directly opposes
the principles of ‘alternative fuels’.

For readers interested in more infor-
mation go to  www.rainforestportal.org/
alerts/send.asp?id=indonesia

Louis King,
clovisking@hotmail.com

[Letters]
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Climate partnership can
not stop climate change
The Australian Government announced
a further $100 million over five years
for clean energy developments at the
inaugural meeting of the Asia-Pacific
Partnership on Clean Development and
Climate held in Sydney in January.

The partnership, which includes
Australia, China, India, Japan, Korea and
the United States (who collectively ac-
count for over half the world’s green-
house gas emissions), committed to
developing cleaner technologies that
allow for the continued economic use
of fossil fuels while addressing air pol-
lution and greenhouse gas emissions.

Eight government and business task-
forces were established to investigate:
cleaner fossil energy; renewable ener-
gy and distributed generation; power
generation and transmission; steel; alu-
minium; cement; coal mining; and
buildings and appliances.

The partnership has been criticised
by environmental and renewable ener-
gy groups for not setting any binding
targets for emission reduction or en-
couraging market-based mechanisms to
support the development of renewable
technologies.

‘Unlike many other emerging low-
emissions technologies, wind energy
has passed the research and develop-
ment phase. What we need now are new
government mechanisms which create
a market for investors to develop wind
energy projects and sell zero carbon-
emission wind power,’ said Mr Andrew
Richards, president of the Australian
Wind Energy Association.

A report released by the Australian
Bureau of Agricultural and Resource
Economics (ABARE) said that even if
the partnership delivered clean energy
in the region, global emissions would
still double—resulting in an increase in
average global temperature of four de-

grees Celsius.
‘In the face of the single largest envi-

ronmental threat to the planet, the Asia-
Pacific Partnership has managed to
produce a best-case scenario that actu-
ally doubles our emissions by 2050,’
said Brad Shone, Energy Policy Offic-
er,  Alternative Technology Association
(ATA, publishers of ReNew).

Australian scientists have predicted
that a four degree rise would result in
the deaths of up to 15,000 Australians
each year, a 148% increase in bushfires,
a 650% increase in storm damage to
buildings and the loss of the Great Bar-
rier Reef.

CSIRO scientists gagged
on climate change
Three former CSIRO scientists
claimed that they were censored from
discussing issues regarding climate
change that was against current govern-
ment policy. On an episode of the ABC’s
Four Corners aired in February, Dr Grae-
me Pearman, former CSIRO Climate
Director, said that in his last year at
CSIRO he was censored up to half a
dozen times.

‘As far as I can see, it was CSIRO be-
ing enormously frightened of the idea
that anyone in government might in-
terpret a piece of information that I was
communicating from the basis of sci-
entific knowledge as being critical of
government policy,’ said Dr Pearman.

‘I was told not to, for example, be in-

volved in a statement that says that Aus-
tralia should have a carbon trading
scheme. I was told that I could not be
involved in setting a target because both
target-setting and the concept of there
being carbon trading were not current
government policy.’

Dr Barrie Pittock says he was asked
to remove politically sensitive material
from a government publication Climate
Change: An Australian Guide to Science and
Potential Impacts.

‘I was asked to talk about the science
of climate change, the impacts and the
possible adaptations. But I was expressly
told not to talk about mitigation, not to
talk about how you might reduce green-
house gases,’ said Mr Pittock.

2005 world’s hottest year
Last year experienced the highest glo-
bal average temperature on record ac-
cording to NASA’s Goddard Institute
for Space Studies. All five of the hottest
years have occurred in the last decade,
with 2005 being slightly warmer than
1998 as temperatures in the Arctic were
unusually warm.

Over the past century the world has
warmed 0.8 degrees—0.6 degrees within
the last three decades—with the rate of
warming coinciding with rapid growth
of human-made greenhouse gases.

It was also Australia’s warmest year on
record with a mean temperature of 22.89
degrees. More than 95% of the continent
experienced a warmer than average year,
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with the average temperature in April
nearly 2.6 degrees above normal.

Rainfall was below normal, with an
average of 399mm, 73mm less than the
Australian mean rainfall of 472mm.

New Zealand tops
environmental scorecard
New Zealand ranks first in environ-
mental sustainability according to the
2006 Environmental Sustainability In-
dex (ESI) produced by researchers at
Yale and Columbia Universities. Swe-
den, Finland, Czech Republic, and the
United Kingdom were ranked two to
five respectively, with Australia at 20.

Countries were ranked on 16 indica-
tors tracked in six established policy
categories: environmental health; air
quality; water resources; biodiversity
and habitat; productive natural resourc-
es; and sustainable energy.

Australia scored badly in a number of
areas including air quality, sustainable
energy, and a water resources ranking
of 119 beating only a handful of poor,
very dry or developing nations.

The United States was placed 28th in
the rankings—significantly below oth-
er highly-developed nations like the
United Kingdom (5) and Canada (8).

‘The lagging performance of the Unit-
ed States on environmental issues—
particularly on energy and climate
change—signals trouble not only for the

American people, but for the whole
world,’ said Gus Speth, Dean of the Yale
School of Forestry and Environmental
Studies.

European cooling
The Atlantic Ocean current that main-
tains Europe’s moderate climate has
slowed by 30% according to scientists
from the National Oceanography Cen-
tre in the United Kingdom. The cur-
rent carries warm upper waters from
the tropics into the northern Atlantic,
warming the atmosphere and helping
to provide northern Europe with a
moderate climate.

Scientists fear that disruption to this
circulation could result in a several de-
gree drop in temperatures in as little as
20 years.

‘In previous studies over the last 50
years the overturning circulation and
heat transport were reasonably constant.
We were surprised that the circulation
from this study was so different from
previous estimates,’ says Professor Har-
ry Bryden.

AGL to build Australia’s
biggest wind farm
The Australian Gas Light Company
(AGL) will build Australia’s largest
wind farm in Hallett, 220 kilometres
north of Adelaide in South Australia.
The $236 million wind farm will con-

sist of 45 turbines with a combined out-
put of 95MW,  enough to power approx-
imately 53,000 households.

The wind farm will be built adjacent
to AGL’s existing 180MW gas-fired
peaking power plant at Hallett which
will enable the development of an inte-
grated gas-fired power plant and wind
farm facility to ensure continuous op-
eration during periods of high electric-
ity demand.

AGL is proceeding despite a pro-
posed merger by the smaller rival Alin-
ta. The AGL board rejected a previous
proposal for merger by Alinta in No-
vember 2005—since then Alinta has
bought up to 19% of AGL shares.

Without seeing a new merger propos-
al, the AGL board is recommending that
shareholders take no action and that the
planned demerger of the company into
two new listed businesses, AGL Ener-
gy (AGLE) and AGL Infrastructure
(AGLI), should go ahead.

New guidelines for
rainwater tanks
Comprehensive guidelines that spell
out practical information on the col-
lection, storage and use of rainwater in
households has been released by Stand-
ards Australia. The guidelines outlined
in the National Rainwater Tank Design and
Installation Handbook, have been devel-
oped by Standards Australia, Master
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Plumbers and the Australian Rainwater
Industry Development Group.
Copies can be purchased from
www.saiglobal.com

Manhattan eco-skyscraper
At the junction of Sixth Avenue and 42nd
Street in New York, an innovative sky-
scraper is in development that incor-
porates cutting-edge sustainable
technologies. One Bryant Park will con-
sist of two spires: a 366m architectural
tower, and a 288m tower containing a
wind turbine that will generate elec-
tricity for the building.

It will feature low-e insulating glass
floor-to-ceiling windows to maximise
natural light, and use perimeter daylight
dimming and LED lights to reduce en-
ergy use. A greywater system captures
and reuses all rainwater and wastewa-
ter, with waterless urinals and low-flow

[Up front]

fixtures helping save 39 million litres
of water every year.

A minimum of 50% of recycled ma-
terials will be used with the rest
sourced within 800km of the site.

The first building to receive a platinum
rating from the US Green Building Coun-
cil, it will be completed in 2008 and will
house the Bank of America.
www.cookplusfox.com

A big thank you to Kyocera for assisting with photovoltaic panels and lighting
kits for the recent ATA solar projects in East Timor. Kyocera’s contribution
played a key role in making the projects viable.
For more information on ATA’s work in East Timor go to www.ata.org.au

Energy Smart Electricians
This course aims to provide
pariticipants with work experience in
Electrical Systems that include
sustainable components.
Fee: $300 (GST Free)
Duration: 16 hours
One day a week for 2 weeks.
Next courses: 17 and 24 March 2006

23 and 30 June 2006

Venue: RMIT City campus
Bldg 56, Level 4, Room 93
115 Queensberry St
(cnr Lygon St), Carlton
Enquiries: (03) 9925 4921
wendy.gillies@rmit.edu.au

Win

We are looking
for good build-it-
yourself style
articles, and will award one only Fisher and Paykel
washing motor (which are ideal has high efficien-
cy generators for wind and hydro systems) 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 mechan-
ical, that has appeal to do-it-yourselfers and in-
volves 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 5 May 2006.

a decogged Fisher and
Paykel washing machine motor
valued at
over $200
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Sustainable Living Festival
Over three days in February, more than 120,000 people visited the 2006
Sustainable Living Festival at Federation Square, Melbourne. The punters
enjoyed over 300 talks, workshops and performances and a chance to
check out over 100 exhibitors
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Sustainable House Day

Do you have a sustainable home?
If so, we want to hear from you!

www.sustainablehouseday.com.au

9-10 September 2006

Be part of this annual event held across
Australia and New Zealand. This weekend tour
is run by volunteers, and showcases a wide
variety of sustainable homes featuring:

• passive solar design
• sustainable building materials
• renewable energy technologies
• water conservation and re-use

For details on how to get involved please contact ANZSES on
ph: +61 02 9282 6944 or email: julien@anzses.org
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The wind turbine you can’t hear
There aren’t many Australian-made wind turbines on the market, but we
look at a new design that is not only Aussie designed and made, but is dead
quiet too

Possibly the biggest problem with
implementing wind turbines in
urban areas is that they just make

too much noise. Most neighbours don’t
like the idea of high-speed blades whis-
tling away all night long. What’s more,
most turbines will vibrate when mount-
ed on rigid structures (such as houses),
as they are rarely perfectly balanced.

Arthur O’Connor, a former funeral
director from Sunbury in Victoria, has
been working on a solution to this prob-
lem for around 23 years, and he now
believes he has a machine that could
revolutionise the way home-owners are
provided with energy. He hopes to see
one of his turbines on every home in
Australia. This is a high target to set, but
we think this turbine could certainly
go some way to reducing Australia’s do-
mestic (and commercial) greenhouse
emissions.

Unique design
Arthur’s wind turbine is designed to run
at relatively low speeds compared to
conventional horizontal axis turbines.
Because of this, and the use of an annu-
lar ring that joins the tips of the many
angled blades, the turbine is virtually
silent. It is also capable of being accu-
rately balanced to minimise vibration,
and the blade design can make much
better use of turbulent air than standard
two- and three-blade turbines. Arthur
plans to manufacture the turbine rotor
in 1 to 5 metre diameters.

When the opportunity arose for the
Alternative Technology Association
(ATA, publishers of ReNew) to help in
this endeavour by installing one of the
1m units on our empty wind turbine

tower at CERES Environment Park in
East Brunswick, Melbourne, we
jumped at the chance.

The turbine was installed in early
February with the help of a large cherry
picker and numerous workers. The tur-
bine generates power at around 180
volts, which is fed into an AERL (Aus-
tralian Energy Research Laboratories)
controller that reduces the voltage to
suit the 24 volt battery bank in one of
ATA’s power systems.

The energy from the turbine is con-
verted by the ATA’s Trace SW3024 in-
verter into 240 volt AC power and is
fed into the mains grid. In case the mains
should become unavailable to accept the

The Hush turbine newly installed on the tower at CERES, before the wiring was

complete.

power, (during a blackout for example),
the AERL controller also has a resistive
load dump connected.

The turbine has already been recog-
nised for its innovative design—the one
metre model won the People’s Choice
Award for the best invention at the Watts
‘n’ drops expo in September last year at
Sydney’s Powerhouse Museum.

Performance
A five metre diameter Hush turbine was
fitted to an 18 metre tower in Diggers
Rest in September 2003. This turbine
produces enough energy to run several
homes or a small factory.

‘Our turbines are unique in design
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and quite suitable for domestic or com-
mercial use. From a number of perspec-
tives, the turbine is superior to other
designs already in use, because it works
effectively at generating power in low-
er wind speed conditions. This creates
more energy output per turbine. Hav-
ing our turbines operating silently is
also a great benefit, hence the name
“Hush Turbine”,’ said Arthur.

‘We now have something the whole
world wants and that’s a great feeling.
These turbines will really help the en-
vironment and that’s so important,’

> The AERL controller does all the hard

work of keeping the turbine output

matched to the battery requirements.

< The turbine from the front looks like

a jet engine when not rotating. When

running, the blades will be far less

visible, just like any other wind turbine,

but should pose far less risk to birds

due to the semi-solid appearance of the

rotor.

Power output in kW of the different

turbine sizes at various wind speeds,

based on a Cp (coefficient of perform-

ance) of 0.42 and a TSR (tip-speed

ratio) of 0.9.

Arthur said.
And to prove this is no small claim he

is already negotiating to sell the larger
five metre turbines to communities and
businesses across northern Australia.
Further afield there is significant inter-
national interest in the Hush turbine to
power remote and poorer world com-
munities.     ✲✲✲✲✲

For more information contact Arthur
O’Connor at Hush Energy, ph:(03) 8746
9770 or oconnor@hushenergy.com.au,
www.hushenergy.com.au

That’s a big truck for such a small wind turbine, but the Hush turbine is quite heavy

as it is built to be very robust.
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Remote accommodation is always
a challenge in difficult terrain.
Our site, in Far North Queens-

land, provided perhaps a greater chal-
lenge than most. Situated in dense
tropical rainforest, the terrain is topo-
graphically extreme, consists of slip-
pery red clay, receives about six metres
of rainfall per year and is only accessi-
ble via a narrow track made by wood-
cutters in 1928.

How were we to construct a facility
suitable for accommodation and rain-
forest research in such a challenging en-
vironment?

We modified two conventional ship-
ping containers to create 90 square me-
ters of living space on a rainforest nature
refuge adjoining World Heritage rain-
forest. The techniques for construction
are simple and require only very
basic skills, producing a dry, durable,
vermin proof, comfortable, removable
facility with a low ecological impact.

First things first
We began by using axes to clear the re-
growth along the 1928 timber access
track.  Axes allowed us precise control
in felling with no collateral damage to
surrounding trees. Stumps were cut
horizontally at ground level to prevent
tyre spearing and mature trees were
avoided.
The cleared material was dragged vari-
ous distances into the surrounding bush
and has been consumed by the rainfor-
est over the past 18 months, leaving the
leaf litter layer undisturbed.

A shipping container retreat in
the wettest place in Australia
Paul and Roberta Michna tell us how they built their unique retreat for
only $16,000

Choosing containers
Standard shipping containers come in
two sizes: 6m (20’) and 12m (40’). The
construction of basically large metal
boxes with wooden interior floors,
comes at a cost to the environment.
They are only used for a certain number
of years then retired. It is time for a re-
think of container design so that they
can be  recycled for their intended pur-
pose. In the meantime, our use of ship-
ping containers extended their useful
lifespan well into the future.

Retired and discarded containers are
available on the open market. Discard-

ed containers have generally been sub-
jected to terminal damage or rust so re-
tired containers are generally better
value. The condition and price of con-
tainers varies widely and you are un-
likely to find one completely intact so
look around. Some hints to guide your
search:

• Many containers get speared by
forklifts. Take a careful look around the
fork lift holes at the quality of the re-
pairs. Similarly, look closely at the area
surrounding the corner lift blocks for
repaired punctures.

• Check the main doors open and

High and dry from the tropical rain and heat.
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close easily and that the hinges don’t
have areas of deep rust.

• Pay particular attention to the
roof.  Look for deep rust, mysterious
freshly repainted patches and for water
collecting dents. Give immediate atten-
tion to flaky rust areas; treat with rust
converter and seal.

Getting the containers into
the bush
Our track is narrow, inclined and twist-
ing so we opted for two 6m (20’) con-
tainers to suit our purposes. These
containers were taken down the track
one at a time, on the back of a small tilt-
bed truck. These trucks are widely
available, cheap to hire and low to the
ground so are less likely to catch their
load on overhanging branches.

Due to the size of the containers and
truck, between 12 to 15 metres of space
is needed to drop the container and al-
low room for the truck to turn and get
out. At less than two tonnes the con-
tainer can be manoeuvred down a nar-
row track between large trees and slid
off into a confined area under control
with ease.

In extreme terrain the smaller con-
tainers can be dragged short distances
behind a backhoe. Some companies on
the internet sell wheels you can attach
to move containers by hand or behind a
4WD. Remember that the bottom of the
container is wooden so try to avoid ob-
stacles that may hole the floor

 In less severe terrain a 12m container
may be better value, but at 3.5 tonnes, a
larger (more expensive) truck, and a
better, straighter road would be re-
quired. A much larger turning area
would also be needed, making unload-
ing a problem.

We positioned our containers three
metres apart with the long axis of the
containers oriented east–west. This
meant they faced the prevailing wind,
with the rising sun entering the large

cargo doors. If you orient north–south
and are in full sunlight, expect a con-
siderable heat build-up on the side-
walls.

How to prevent being
consumed by the rainforest
It was decided to raise the containers a
minimum of 1.5m on concrete stumps
in order to:

• Keep them out of the wet.
• Minimise rusting.
• Keep them out of the muddy

splash during torrential rain.
• Keep out rats, snakes and insects.
• Facilitate checks for termites.
• Enhance airflow and ventilation

to the underside of the wooden floor.
We did not try to level the ground as

this would break the protective root
cover and result in erosion. Special
care was taken to ensure enough light
and moisture reaches under the con-
tainers to maintain a continuous plant/
root cover on the tropical soil and to
keep the surface cover continuous.

Containers put in place
PVC plastic pipes with rebar were
placed into eight 600mm diameter x
600mm deep holes in the ground. Not
being sure how strong to make the
posts, we made them as big as we
could, which meant mixing more con-
crete on our portable rig. However, in
a remote location it is wise to over-
design.

While large diameter PVC pipe is ex-

 The two containers

were placed on a

raised platform to

keep them out of

the wet, help keep

out rats and

insects and allow

airflow to the

underside of the

wooden floor.
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pensive, it provides a neat and elegant
solution. The eight holes and PVC
pipes were filled with concrete mixed
on the spot, one hole at a time, over a
two day period.

It is very important to get things level
and to have the posts exactly where you
need them, so take as much time as you
need. The container dimensions are
fixed by international convention, but
being very rigid, if you are out by as
little as a centimetre in the height of a
single post, your container will rattle
with temperature changes or as you
move about.

A small low profile rubber tracked
crane took about 30 minutes to lift the
containers onto the posts. We could
have used a backhoe or jacks but the
crane was available and permitted much
gentler and more precise control.

Joining the containers
Across the front of the two containers
we erected four smaller diameter con-
crete posts and a galvanised expanded
metal mesh walkway, but in areas of nor-
mal rainfall the walkway could be made
of less expensive material. The walk-
way serves four purposes:

• It keeps us from tracking mud into
the dry living area and scrapes the mud
off our boots

• It helps keep snakes and rats out.
They don’t seem to like crossing ex-
panded metal mesh

• It connects the two containers and
gives us an elevated working platform
from which to complete the construc-
tion

• In the high rainfall, it permits the
rain to fall straight through so there is
no run-off or splash into the dry con-
tainer interior.

 To the walkway we added the luxury
of prefabricated concrete steps.

The containers were joined together
with lengths of galvanised C-section
and fixed in place with good quality
self-tapping galvanised screws.

Wooden decking was then set on the
C-section joining the containers and the
process repeated at roof level. We want-
ed to have a large seating area from
which to view the rainforest. By elevat-
ing this area we got a beautiful view,
more light, caught more breeze and
were above the normal flight level of
the small number of evening mosqui-
toes.

Adding the windows...
Our secondhand aluminium frame
windows were sourced from an old
church, and using a small angle grind-
er (running off a small petrol genera-
tor), 1.2m x 2.4m rectangular holes
were cut in the sides of the containers.
The  vertical rib spacing, which varies
from one brand of container to anoth-
er, must be taken into account when
locating a window—you want a simi-
lar flat area at each end.

While the container frames are very
rigid, container sides are more flexible
than one might expect. Once the win-
dow holes were cut in the walls, the
roof became slightly wobbly so we bolt-
ed a 2.5m length of RHS (rectangular
hollow section) steel across the top of
the cut. Finally, we had screens made to
fit the windows.

... and the doors
On the inside wall of each container
leading to the central decking, we cut
out  ‘conventional’ doors. We prefabri-
cated the external and internal RHS
frames, taking care to line up the con-
tainer’s ribs to create flat areas, marked
it up, then cut the doorway. The cut-
outs were laid on the internal frame,
marked and cut to fit.

This was harder than expected be-
cause the rib spacing pattern affects both
where you place a door and the ulti-
mate door size—the rib spacing differs
from container to container! Between
the two frames we attached a couple of
stainless steel hinges and a clasp for a
padlock. These conventional doors be-
came our main (mostly dry) entrances,
accessed from the weather protected
lower deck.

Once the conventional doors were
finished, the large cargo doors, east  fac-
ing into the prevailing breeze, were no
longer used for entry to the containers.
We inserted  simple wooden frames and

A small angle grinder was all that was needed to cut holes into the sides of the

containers. The windows were from an old church.
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attached metal, rat-proof fly screens
creating a huge capacity for flow through
ventilation and facilitated entry of the
morning sun. In the rainforest, maxi-
mum ventilation and a dry area are the
key to comfort.

The smallest and cheapest angle
grinder worked best for cutting doors
and windows in the container but watch
the sparks which can burn into the paint,
rust quickly and facilitate further rust.
Try to cover the painted areas when you
are grinding or welding.

Painting the containers
Painting was a major task. Light colours
will reflect more heat so look at the paint
manufacturer’s reflectance tables for
various colours. Oil-based enamels in-
itially look good but the hard finish takes
a beating with repeated expansion and
contraction. We decided to paint the
containers, inside and out, with a good
quality acrylic roofing paint. This is be-
cause acrylic roof paint is pretty flexi-
ble and so has a better ability to expand
and contract with the metal.

Carports for roofing
The whole top roof and decking area
(45sqm) is used for sitting out, drying
clothes and project work with access
via an aluminium ladder. We bought
three 3m x 6m portable carports to cov-
er the roof area. These were mounted
on timber rails which hang out from
the external edges of the containers by
0.6m and serve six purposes:

• The  decaying rainforest leaves are
very hard on paint so the plastic roof
area keeps leaves off the metal contain-
er roof

• We have attached 2m x 6m lengths
of 90mm PVC plastic stormwater pipe
to collect drinking water (there is ca-
pacity to install another two lengths and
double our water collection capacity if
necessary)

• The plastic roofing reduces the

noise of the intense tropical downpours
• The roofing makes the lower floor

entry-cooking area nearly waterproof
• The double roof negates the need

for roof insulation in the containers.
However roof insulation is highly rec-
ommended in situations where your
containers are subjected to direct sun-
light

• The 0.6m overhang around the ex-

ternal edges provides an eave for the
windows so we can keep them open in
the rain.

We use run-off from the plastic car-
port roofs to fill a plastic water tank. The
water tank design shares the weight of
the water between the container and two
RHS uprights. A  sink, a wash up tap and
a shower are served by a gravity fed poly-
pipe suspended above rat-height.

The rainwater tank gravity feeds a kitchen sink and a shower.

Acrylic roofing paint was used to paint the container in light colours. The acrylic paint

has a better ability to expand and contract with the metal.
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Improving access
Due to the extreme rainfall we had to put some local gravel
on the track.  There are frequent drainages across the track to
drain water away and reduce water velocity. The result,
no erosion and all weather access. While under the forest
canopy, we always drive the Land Rover at low speed. A gen-
tle footprint keeps the track in top shape.

Prior to gravelling we attempted a trip in and slid off the
track. All we needed was about two hours of dry weather and
we would have the grip to get out. Four days later, eating Weet-
bix and peanut butter, the rain finally gave us a break and we
were able to get out. It was then decided that gravel was a good
idea. Coarse gravel is needed in high rainfall areas as fine mate-
rial simply washes away.

The final product
Our rainforest research facility cost us about $16,000 all up
including two containers, trucking the containers some 500km,
screening in the cargo doors, steel, cement, sand and gravel,
nuts and bolts, three carports, C-section, screens, water tank,
timber, decking oil and painting and external labour.

We have 30sqm of totally dry sleeping / working area, 15sqm

of mostly dry cook-
ing area and 45sqm
of covered sitting out
area—a total of
90sqm under cover.

Last year we had
exceptionally high
rainfall. The con-
tainers stayed dry
and free of insects
or vermin despite
an astounding 8m of
intense tropical
rain!

Our relocatable,
accommodat ion
unit / research cen-
tre is complete. It is simple and liveable. There are no plans
for stage two. We are very satisfied.      ✲✲✲✲✲

For more information go to www.earthsci.org/education/
fieldsk/container/container.html
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Death comes to all, Fabricius said,
yet we’re doing our best to deny
it. I’m not talking about memo-

rials and photos here, but about the sci-
entific preservation of the human body.

Embalming corpses with a toxic mix-
ture of chemicals then encasing them in
decay-resistant coffins prior to burial or
cremation is standard practice these days.
But do we really need to pump a body
full of preservatives to make it look life-
like for as long as possible?

Well, no. In Australia, embalming is
not mandatory. A Death Certificate or
Life Extinct Form must be signed by a
doctor but, provided bodies are kept
relatively cool and handled carefully,
there is no health risk from not em-
balming. Likewise, there is no require-
ment that bodies be encased in
reinforced, decay-resistant caskets.

No doubt, anyone who has experi-
enced the death of a loved one will agree
that we can better accept and come to
terms with death by seeing, touching
and spending time with the body of a
loved one post-mortem, but the mod-
ern, Western treatment of death has lost
the psychological relationship between
life and death, according to psycholo-
gist Robert Jay Lifton. Death has be-
come something unfamiliar, a
distasteful, intimidating occurrence to
be disguised and hidden as quickly as
possible. When it occurs, calling an un-
dertaker is usually the first thing we do.
The age-old practice of laying out the
dead—washing, dressing and singing to
the deceased—has been replaced by the
undertaker’s visit. The undertaker re-
moves the rawness of death, treats it
with embalming fluid, clothing, make-
up, and returns a nice, neat and tidy body.
Their service makes things easy at a dif-

Pushing up daisies
Vanessa Murray looks at eco-innovation in the funeral industry

ficult time. They tell us gently what we
need, how to cope, and we don’t ask
questions. Thus, our contemporary at-
titude to death means we are unaware
of post-mortem practices and related
legislation until circumstances force
them upon us.

We enter the arena of the funeral par-
lour as grieving, emotionally distressed
individuals, often in the throes of shock,
hardly well placed to make considered,
informed consumer choices. As report-
ed in The Age last year, the funeral indus-
try ‘…has weak demand-side pressure
to drive competition because consum-
ers in the funeral market undertake less
product exploration and choice.’

The lethal business of
funerals
Ironically, current post-mortem prac-
tices pose significant health risks to the
living and to the environment. These
practices are highly toxic and the long-
term environmental effects are poten-
tially lethal.

An undertaker embalms a corpse with
a mixture containing formaldehyde, a
potent human carcinogen that can cause
flu-like symptoms, rashes, asthma, neu-
rological illness, and several types of
cancer, and glutaraldehyde, a toxic
chemical that can cause severe irrita-
tion of the eyes, nose, throat and lungs,

Our coffin chasers at ReNew have only managed to find one supplier of
eco-coffins in Australia. Lifeart (www.lifeart.com.au) located in
Drummoyne, NSW, supply one model of eco-coffin, the Enviroboard
coffin. Comprised of recycled paper and cardboard, Lifeart use a
patented compression technique that maintains the strength and
integrity of the coffin. Importantly, the design of the coffin conforms to
national occupational health and safety standards preventing breakage
and leaking. Four to six non-PVC plastic handles are added to the coffin
and comply with EPA regulations for burial and cremation. Due to the
high temperature at cremation, the type of plastic used burns relatively
cleanly. The coffins can also be decorated by resident artists or left
‘clean’, with all paints being ‘environmentally friendly’.

If you know of any other companies currently distributing eco-coffins in Aus-
tralia or New Zealand please call ReNew on (03) 9419 2440 or email
renew@ata.org.au
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and may induce nausea, headaches,
drowsiness and dizziness. Hospital and
funeral home workers involved in em-
balming have a 30 percent greater chance
of developing cancer of the throat, nose
or pharynx.

Today, 27 percent of bodies are bur-
ied, and 73 percent are cremated. It takes
two to three years for embalming sub-
stances to start seeping into the soil and
water aquifers surrounding a cemetery,
with many of these volatile compounds
known to contribute to smog, ozone
depletion and global warming. The
USA alone buries 827,060 gallons
(about 110 petrol tankers worth) of
embalming fluid each year. The UK’s
Environment Agency has estimated that
embalmed bodies leach about 40mg of
formaldehyde effluent per litre of
groundwater in the first year alone. For-
maldehyde above a certain level in the
water supply poses a significant human
health risk, and has been found to be
highly toxic to aquatic life.

Cremation is no kinder on the envi-
ronment. According to the EU, 12 per-
cent of the UK’s atmospheric dioxins
resulting from combustion come from
crematoria. These dioxins have been
linked to skin lesions, altered liver func-
tion and several types of cancer, as well
as the impairment of the immune sys-
tem, the developing nervous system, en-
docrine and reproductive functions.

Diamonds, mummies and
space
For many, rationalism has vetoed death
as a rung on the ladder to heaven, the
promised land, nirvana, or the reassur-
ance of plain old samsara. And as we
settle into the twenty-first century, the
quest for immortality takes on new and
strange incarnations.

In July 2005, The Age  reported a new
service being offered in Australia by
LifeGem, a US-based company special-
ising in turning the carbonised remains

of a body into a yellow, blue or orange-
red diamond. Other options yet to reach
our shores include having your ashes
mixed with concrete and sunk to the
ocean floor by Eternal Reef, where a
brass plaque bearing your name will sur-
prise deep-sea divers for eternity. Why
not let the Summum Organization em-
balm you like a mummy, Egyptian style.

Or, to really go out with a bang, the
Celestis Foundation will shoot a sym-
bolic portion of your cremated remains
(cremains) into orbit. You’ll circle the
earth for about fifty years before re-en-
tering the atmosphere ‘blazing like a
shooting star in final tribute.’

Eco burials
However, things are changing, with a
new, ecologically sound trend in the
treatment and interment of dead bod-
ies slowly gaining in popularity.

Termed ‘natural’, ‘eco’ or ‘environ-
mental’ burials, the movement repre-
sents a shift away from our social denial
of the reality of death. Bodily decom-
position and decay is facilitated by not
embalming bodies, and by burying them
in a simple, biodegradable cardboard
coffin or shroud.

Eco burials are a relatively recent phe-
nomenon, the latest in the green move-
ment’s increasingly feathered cap. The
first natural burial site was established
in the United Kingdom in 1993, and
there are now more than 100 spread
across the British Isles.

Wellington in New Zealand became
the first city in the world to boast its
own natural cemetery where an ecolog-
ically sound burial is considered ‘an en-
vironmental donation’.

The first site in Australia was estab-
lished in Hobart, Tasmania by the
Southern Regional Cemetery Trust, in
2003. It has enjoyed overwhelming in-
terest and support from both the local
community and the Australian funeral
industry.

Bushland burials
The Trust also offers ‘bushland buri-
als’, ‘…a simple, informal, natural, and
non-traditional form of burial or ashes
placement.’ No vaults, durable coffins
and linings or embalming are permit-
ted at the Bushland Burials site. No me-
morials or structures. No herbicides.
No plastic flowers.

Just a body, treated in an ecologically
friendly way, encased in a coffin made of
plain or untreated pine, chipboard or
heavy-duty cardboard, with native plants
from an approved list planted at the site.

Fresh flowers are allowed on graves-
ites at burial time only and will be re-
moved after one week. It’s all about
‘enabling people to be at one with the
natural environment’ and ‘making small
footprints on the bushland area’, says
the Trust’s Stephen Jacques.

In this time of longevity and terminal
illness, playing an active role in the plan-
ning and management of a funeral can as-
sist people with accepting that death is
near. Often a natural burial is one that has
been planned in advance, by someone who
has embraced the inevitability of their
own death and wants to do it their way.

After reporting on their eco-innovation
at the 2004 meeting of the Australasian
Cemeteries & Crematoria Association
Conference, the Trust received over-
whelming interest and support.

‘We had calls from Canberra,
Queensland, New South Wales, all over.
Canberra and New South Wales both
have sites going now,’ said Jacques. So
far, the figures for bushland burials mir-
ror industry trends as a whole, with
more cremations than burials: three
burials, twelve interments and two scat-
terings have occurred.

Eco burials around the world repre-
sent a new era of openness towards the
subject of death, and are a very real way
in which we can be sure to push up dai-
sies for years to come.     ✲✲✲✲✲
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My friend Karen installed a
small rainwater tank to water
her garden. A city council re-

bate significantly reduced the cost of the
tank, so she understandably baulked at a
pump which would have cost at least
another $200. Karen realised she then
couldn’t water the part of her garden
above the tank but she sensibly bought a
19mm hose, instead of the usual 13mm,
in the hope of getting enough flow for
the area at the same level as the tank.

Some months after installation of the
tank I asked her how it was going and
she sadly admitted that, without a pump,
the water was hardly getting used. So I
started thinking about ways to get her a
pump on the cheap.

Boat bilge pumps have featured many
times in this magazine. You don’t ex-
pect them to last as long as more expen-
sive pumps, but they are energy-efficient
and safe (since they run from 12 or 24
volts). My first attempt at adapting one
was an ungainly looking monstrosity
with far too many bits of hose, connec-
tors and glue. But the final version is so
beautifully simple that I just had to share
it with other ReNew readers.

The costs
The photos pretty much say it all. The
most expensive parts are the Rule-500
12 volt bilge pump that you can get from
marine hardware stores such as Glascraft
Marine (www.glascraftmarine.com.au)
for about $32 , and a 12 volt, 2 amp AC/
DC power adapter that you can get for
about $37 from Jaycar Electronics
(www.jaycar.com.au) and other elec-
tronics stores (part number MP3210 at
Jaycar). Electronics stores should also be
able to supply the BP screw connectors

(Jaycar part HM3192) and cable for ex-
tending the 12 volt lead if necessary
(WH3078).

The other parts should be available
from your local hardware store: two
click-on plastic hose couplings, a click-
on hose joiner and an end-cap for 50mm

PVC drainpipe (you may have to go to a
plumbing supplier for this). You should
get out of it for less than $100 all up.

Making the pump
Take one hose coupling and tighten its
nut onto it, then use a hacksaw to cut

Dave Keenan explains how he came up with a low-cost solution for a
friend’s basic garden watering needs

Low-cost pumping for the garden

The water pressure from Karen’s tank is greatly improved with the simple modified

bilge pump.
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through both nut and coupling so as to
make the nut about half its original
width. Make a hole in the center of the
50mm end-cap to take the threaded sec-
tion of this cut-down hose coupling.
The base of the Rule-500 bilge pump
miraculously fits tightly into the 50mm
end-cap and the other hose coupling
miraculously locks onto the barbs of
the pump outlet! Use silicone sealant
on all the joints and allow it to cure over-
night before using the pump.

Be sure to completely fill the back of
the uncut coupling with silicone (ex-
cept for the water-passage of course)
before putting it on the pump outlet. It
is difficult to get the silicone right down
into it without leaving air bubbles so a
12mm x 2.5mm O-ring would be a good
idea here.

The power adapter must not be used
outdoors, it would be damaged by water,
not to mention the risk of electrocution.
If it’s a long way to the nearest power point
you need to keep the adapter indoors and
buy some figure-8 automotive cable to
extend the 12 volt lead. Even better is the
cable used for garden lighting, which has
thick UV-stable insulation. This is availa-
ble from most hardware stores off the roll
or in pre-packaged lengths. Do not use a

some way so you can’t break the pump
or its fittings by pulling on the hose. It’s
okay to use a hose-gun that lets you tem-
porarily stop the water at the nozzle,
but don’t forget to turn off the power to
the pump when you’re finished water-
ing. When the pump motor wears out,
just buy another bilge pump and reuse
all the other parts. Happy watering!     ✲✲✲✲✲

To calculate the relative benefits of dif-
ferent sized rainwater tanks, go to
http://users.bigpond.net.au/d.keenan

240 volt extension lead.
Cut the existing plug off the 12 volt

lead of the power adapter. Use two BP
connectors to connect its wires to the
figure-8 cable and another two to con-
nect the figure-8 cable to the pump
wires. If you are unsure of the polarity,
just try it both ways. The way that gives
the most pressure is the right way. Fill
the BP connectors with silicone.

Click the pump onto the tap at your
tank and click your hose onto the pump.
Make sure the hose is restrained in

The components of the pump: just cheap off-the-shelf items

that fit together perfectly!

The pump simply

clicks onto the outlet

at the tank and the

hose clicks onto the

pump!
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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 idea of using the sun to pro-
vide heating for your house is very
attractive. In the southern states

of Australia space heating is the biggest
energy user and in country properties
heating can be very expensive if you are
using bottled gas and hard work if you
are using firewood. Solar energy is free,
and produces no greenhouse gases. It
could be a great solution.

The increasing use of hydronic heat-
ing has the potential to make solar heat-
ing easier. Hydronic heating systems
distribute heat through a house by run-
ning hot water through pipes to radia-
tors in each room or to coils in the
concrete slab. It is easy to shut down
the radiators or coils that you do not
need and the system can be quite effi-
cient. The water can be heated by a gas
or wood-fired boiler or by solar.

So the solution to your heating needs
sounds simple. Put in a hydronic heat-
ing system and bung some extra solar
panels on the roof. Whoopee, we have
solar heating. However, unfortunately
it is not that easy.

For many years solar water heating in
Australia has been done by using flat
plate collectors. These collectors are
basically an insulated box with a glass
top and a sheet of metal with pipes at-
tached inside the box. The sun shines,
the inside of the box gets hot, the sheet
of metal gets hot and the pipes contain-
ing the water get hot. It works well
when it is sunny.

However it does not work so well in
cloudy conditions. And when it is win-
ter and it’s cold, when you need the sys-
tem to perform at its best, these
collectors provide very little energy
input. Although the flat plate collectors

Use the sun to heat the house
Michael Harris looks at hydronic space heating systems that use evacuated
tube collectors for solar boosting

would give you some benefit, the cost
of the extra collectors far outweighs the
benefits.

So what has changed?
Recently, affordable evacuated tube-
based collectors have come onto the
Australian market. These work differ-
ently to flat plate collectors and are
much more efficient in cold and cloudy
conditions. The tubes have a double
glass wall like a thermos flask. In be-
tween the two walls is a vacuum which
is an excellent insulator and minimises
heat loss. On the outer wall of the in-
side tube is a selective surface which
maximises the absorption of solar radi-
ation. When faced north the curved out-
er surface of the tubes will effectively
collect heat from the sun at all times of
the day because reflection off the glass
surface is minimised.

So you end up with a number of ben-
efits; a selective surface that absorbs
more heat, a vacuum that stops that heat
escaping and a round surface that re-

duces reflection hence collecting more
heat. The result is a solar panel that col-
lects more heat, especially in winter.

How it works
Recently a Victorian based green
plumber, Rory Fort from Enviro
Friendly Plumbing, has started install-
ing solar hydronic heating systems us-
ing the Sunplus CPC Solar brand of
evacuated tubes. The typical system
consists of eight 12 tube panels, a 1200
litre stainless steel tank with two heat
exchange coils, a controller and solar
circulator pump, mixing valves, expan-
sion tank, a combination boiler to back
up the system, and the components for
the hydronic system (pipes, pump,
valves and radiators or floor coils). A
system of this size would be capable of
heating a 25 square house.

When operating, the sun heats the wa-
ter in the pipes in the evacuated tubes. A
sensor detects when the water reaches
the appropriate temperature and switch-
es on the circulation pump. The pump
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circulates hot water to the heat exchange
coil in the bottom of the storage tank. As
the water heats up it expands and pres-
sure in the circuit builds up. Rather than
vent the pressurised hot water (which
would waste water) the pressure is tak-
en up by the expansion tank.

A coil in the top of the tank heats up
with the water in the tank. When the
pump for the hydronic heating system
is turned on, heat is transferred to the
water circulating around the hydronic
heating circuit. If the solar system does
not heat the water in the hydronic loop
adequately, the boiler comes on and
boosts the temperature. Domestic hot
water for general household use can be
heated by a separate heat exchange coil
in the tank.

A critical aspect of the system is the
mixing valves. The evacuated tubes are
capable of generating high temperatures.
Reliably regulating these temperatures
is essential for both safety and reliabil-
ity reasons. Boiling water can burn
someone who touches a radiator, crack
a concrete slab with embedded heating
coils, or kill the boiler that boosts your
system.

What does it cost?
Hydronic heating systems are not cheap.
As a rule of thumb, the cost per radiator
(including piping) is about $1000. The
alternative, an in-slab floor coil, can be
around $4500.

The solar components to heat a 25
square house would work out some-
thing like this; evacuated tubes $9000,
custom-built tank with coils $4500, and
combination boiler $2500. Installation
and miscellaneous hardware add about
$2500. So you can be looking at total
costs for the hydronic heating of be-
tween $6000 and $10,000, and the solar
heating system could be close to
$19,000.

Some government rebates also apply
to these systems. The solar heating sys-

tem above would receive a $1500 rebate
in Victoria, bringing the cost down to
around $17,500.

Although this is quite a lot, remem-
ber that these systems also supply do-
mestic hot water. A solar water heater
typically costs around $5000 so the ac-
tual additional cost for the solar boost-
ing of the heating system may only be
around $12,500.

Savings
So is it worth it? To answer that, you
need to take into account the life of the
system. The chief cost components—
the evacuated tubes, tank and piping—
should have a very long life, 20 to 30
years would not be unreasonable. The
pumps and valves may need replacing
during that time but they are a relative-
ly small part of the cost.

Running a hydronic heating system
such as this would be likely to cost
around $600 per annum in the city or
about $1700 per annum in the country
using bottled gas. This means the heat-
ing costs over 20 years in the city would
be $12,000. In the country it would

$34,000.
If the solar boosting provided half of

the hot water needs then it would save
$8000 in the city and $22,644 in the coun-
try. The savings are even greater when
you add the domestic hot water savings
and take into account the likely increas-
es in energy costs over the next 20 years.

Performance
These systems are new in Australia so
there has not been enough time to see if
they will deliver what they suggest. But
the results look promising. Lets look at
the experience of some people who
have put these systems into their homes.

Gordon, from Arthur’s Creek in Vic-
toria, has installed a system with 15 pan-
els of six tubes each, connected to a 1100
litre storage tank. Last winter his gas
boiler was consuming two bottles of
gas every five days, at a cost of $160!
‘When we realised how much it was
costing us to run our heating we stopped
using it. We only turned on the heating
when we were desperate.’

Gordon’s new system was installed
last spring so it has not yet had the chance

These systems are not for the novice unqualified installer, or even inexperienced

plumbers to install. If you want a solar hydronic system, find a plumber who knows

the ins and outs of such systems.
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to run through a winter. But based on
how it’s been performing it looks prom-
ising. ‘The system started to operate in
spring when the daily top temperature
was typically 18 to 20 degrees. On the
first day the tank temperature went from
15 to 45 degrees and within a few days
was over 80 degrees and went off scale
on the temperature gauge. Ever since it
has been boiling and sitting at close to
100 degrees Celcius.’

Mitch from Seymour has put in a sys-
tem to assist the heating of his 65 square
house. He was first inspired by an item
in ReNew on evacuated tubes. Later he
was staying in South Georgia (near the
Falkland Islands) and was astonished to
see the very same evacuated tubes on
the British Antarctic Service buildings.
South Georgia is close to the Antarctic
and experiences very low temperatures
and strong cold winds. Mitch reasoned
that if these evacuated tubes worked
there, they would certainly work in cen-

tral Victoria. His system uses 18 six-tube
panels, storage tanks with a capacity of
1,400 litres and a combination of floor
coils and radiators to heat the house.

Glen from Greendale installed a small
system with six panels with six tubes
each, and an 880 litre tank. Glen wanted
to test his system performance so he
installed sensors in the tank and panels.
The system was installed in September
and was providing plenty of hot water
for domestic use, (the hydronic system
was not being used because it was sum-
mer).

During Christmas Glen went away
on holiday. When he came back the sys-
tem was not working. He checked and
found the sensor in the tank had melted
and popped out of the tank and the col-
lector sensor had not only failed but the
heat shrink on it had melted off. He has
since killed several more sensors while
playing around to see what temperatures
he could get from the system.

While the thermal performance of
evacuated tubes in cold conditions and
low light conditions suggests that these
collectors may make solar hydronic
heating a viable option, we will need to
see how these systems perform through
a full winter. It is not hard to get hot
water in summer—winter is the real
test.

It is also important to remember hy-
dronic heating systems need to be in-
stalled by an experienced professional
and adding a solar component increas-
es the complexity of the system. Read-
ers thinking about trying this kind of
system should be cautious and do their
homework.

We will report on the experiences of
some of the people who have tried these
systems in a future article in ReNew.

More information on the evacuated
tubes used in these systems can be found
at www.sunpluscpc.com.au/

Domestic hot
water coil

Hydronic
heating coil

Solar collector heat
exchange coil

Hydronic
radiator(s)Cold water in

Tempering
valve

Hot water out

Temp regulated hot
water out

Instantaneous
booster

Instantaneous
booster

Expansion
tank

Evacuated tube solar collector

Header
tank

Open vented
main tank

Controller

Circulating
pump

Bypass
valve

Bypass
valve

Temperature
sensor

Temperature
sensor

This is an example of a combined solar hot water and hydronic heating system. Note that it is representative only and is not

meant to be an exact design of any particular system.
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It’s clean, electric, and very cute
In Australia, electric cars are few and far between, and it’s no wonder with
all the red tape to wade through! We take a look at a great little electric
vehicle that should be available this year

I n ReNew 84 we looked at mi-
crocars and their potential for re-
ducing greenhouse gas emissions

through the use of small, efficient mo-
tors or electric motors for propulsion.

The Reva electric vehicle (EV) has
been around for about five years. Avail-
able for sale in Malta and the UK, with
test marketing being undertaken in the
USA and Switzerland, there are also
plans to sell it in Sri Lanka, Romania,
Israel, Ireland, Japan and Cyprus.

Clearly, this little car, and others like
it, have a great deal of potential to re-
duce emissions from the private trans-
port sector. Although the Reva has a top
speed of only 65km/h and a range of
80km, it, and similar small electric ve-
hicles known as LSVs (low speed vehi-
cles) or NEVs (neighbourhood electric
vehicles), are suitable for a great many
of the regular trips we take with our
petrol guzzlers, such as a trip to the
shops, to take the kids to school, or even
the daily commute.

Indeed, the Reva has so many advan-
tages over the average car, it makes you
wonder why we haven’t seen cars like
this in Australia long before now. For
instance, fully charging the Reva
(enough charge to drive 80km) costs
less than $1 on night-rate electricity.
Equated to the current cost of petrol at
around $1.20 a litre, that’s 96 kilometres
per litre, or 1.04 litres per 100 kilome-
tres (273 miles per gallon!).

What’s more, with an overall length of
2.64 metres (less than 9 feet) and a turn-
ing circle of 3.5 metres (11.5 feet), it
would have to be the most ‘parkable’ car
around. Even better, the Reva, and many
similar vehicles, can carry four people
(usually two adults and two children).

So why are there no similar vehicles
available in Australia yet?

Walls of bureaucracy
The Solar Shop in Stepney, South
Australia, are the importers of the Reva
into Australia. They saw the potential
of the Reva and imported one of these
vehicles in 2004 with the aim of get-
ting it legally registered and on the
road. Hopes were that Revas would
be available for sale soon after, but the
road transport bureaucrats had other
ideas.

The problem is that the Federal Gov-
ernment does not have a suitable cate-
gory for the Reva. The only option they
are giving The Solar Shop is to classify
it as a passenger vehicle, meaning it has
to comply with testing standards de-
signed for cars with 20 times the power
and three times the weight.

This is not to say they are not safe—
the Reva has a tubular steel space-frame

with frontal crush zone and side im-
pact protection, and impact-resistant
moulded ABS plastic panels (imagine,
no more rust or car parking dents!). Ad-
ditionally, studies in Europe have
shown vehicles classified as quadricy-
cles (such as the Reva) have half the road
fatalities of conventional passenger ve-
hicles per unit sold.

The fact that these vehicles are safe is
pretty obvious to the law-makers in
many other countries, such as Japan, the
USA and numerous European coun-
tries, where categories for road-going
LSVs or NEVs have been established. It
seems this is not so obvious to the law-
makers here in Australia, where the
Australian quadbike classification was
deemed not suitable for the Reva.

As a result, The Solar Shop’s import-
ed Reva sat in a customs warehouse for
around 18 months, unable to be driven
as it was considered an unsafe vehicle,
leading one newspaper to declare, “Reva
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Specifications
Type: Two-door hatchback

Payload: Two adults plus two children (227 kg)

City driving range: 80km

Top speed: 65km/h

Charge time: 80% in 2.5 hours, 100% in 6 hours

Battery: 48V, 200Ah, tubular lead-acid batteries

Length: 2638mm

Width: 1324mm

Height: 1510mm

Ground clearance: 150mm

Minimum turning clearance: 3505mm

Wheel base: 1710mm

Curb weight: 670kg (400kg without battery pack)

Body panel material: High impact ABS vacuum-formed panels

Frame design: Welded tubular steel space frame

Suspension: McPherson strut (front)

Solid axle with coil over springs (rear)

Motor: High torque (70Nm), separately excited DC motor,

5kW continuous, 13kW peak

Controller: Microprocessor-based with regenerative braking

Charger: 220V, 2.2kW high frequency switchmode type

‘Arrested’”. It was eventually released in
November 2005 but is still unable to be
registered.

The only recourse left to The Solar
Shop is to undertake a $300,000 crash
testing program with the vehicle in or-
der for it to be registered in the same
class as a regular car.

Adrian Ferraretto of The Solar Shop
says he hopes to be able to launch the
Reva in Adelaide by Spring this year,
and we certainly hope this is the case.
We’ll keep you posted!     ✲✲✲✲✲

For more information on the Reva,
contact Leonard Lee at The Solar Shop,
ph:(08) 8362 9992, mobile:0401 419 014,
email: info@revaaustralia.com.au,
www.revaaustralia.com.au, or check
out the Reva India website at
www.revaindia.com

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)

LEDsales
� Superbright LEDs from just 20 cents!
� 12 volt LED lightbars and lightbar kits, great for

solar, from just $8!
� Nixie tubes and neon lamps, kits and products
� New nixie clock kit out now!
� If I don�t have it, ask, I can probably get it!
www.ledsales.com.au
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As a long-term user of compact
fluorescent lamps (CFLs), I’ve
been very happy with the results.

But they can be an acquired taste, and
there are some tricks to their proper
use.

CFLs can take some time to ‘wind
up’ to full brightness. The better quali-
ty modern lamps are fairly fast, but
cheaper and older ones can still be slow.
The time taken is also longer when it is
colder, so more noticeable in winter.
Also, the new generation of ‘micro’
CFLs designed to fit in the hole occu-
pied by low voltage halogen lamps do
seem to take some time to come up to
full brightness.

The ‘wind up’ issue and (largely un-
warranted) concerns about wasting elec-
tricity and shortening lamp life when
switching on and off mean many peo-
ple don’t use CFLs in rooms where
they won’t be used for long periods,
such as toilets and bedrooms. I use them
everywhere. My rationale is simple: I
don’t want to have spare incandescent
lamps in my house because someone
may unwittingly install one in an inap-
propriate place.

CFLs are now so cheap that cost is
not an issue. While the CFLs do take a
short time to reach full brightness, es-
pecially in winter, it has never been an
issue for residents of my home: it’s just
a kind of ‘soft start’—quite pleasant, re-
ally, as long as you just accept it as ‘the
way they work’ rather than make direct
comparisons with conventional lamps.

Select appropriately

A major issue not widely understood is
the importance of selecting CFLs and
light fittings to deliver effective light
output. In the past, many people have
complained to me that their CFLs were
dim compared to the incandescent
lamps they replaced.

In many cases they have been right.
While in some cases the problem has
been due to over-optimistic claims by
manufacturers, the core of the problem
has been a lack of understanding of the
light output characteristics of CFLs.
Unfortunately, I couldn’t find any guid-
ance on this issue on the websites of
major CFL manufacturers.

The basic point is that traditional
folded tube CFLs produce most of their
light from the sides of the tube, not the
end. If you think about it, it’s obvious
that the light output of a CFL is pro-
portional to the area of tube visible from

a given direction. If you look end-on at
older CFLs, not much of the tube is
visible—so they don’t deliver much
light in that direction. If folded tube
CFLs are installed in well-designed
light fittings with good reflectors, or
are installed horizontally, they provide
plenty of light. But if they are installed
vertically in a light fitting that absorbs
light, then they will be very dim.

Some years ago, a US study  showed
that when a traditional style CFL was
installed in a typical table lamp with a
traditional shade, 77% of the light was
absorbed by the shade, so only 23% of
the light was actually delivered into the
room.

The good news is that new types of
CFLs are overcoming this problem. The
‘corkscrew’ type lamps and, even more
so, CFLs encased in spherical frosted
glass ‘globes’, have far better light dis-
tribution than the older ‘folded tube’
models.

The fine print on compact
fluoro lamps
A general guide to lighting was published in ReNew 94. But for those
wanting to use compact fluorescent lamps, there are some subtleties that
should be considered. Alan Pears explains

Lamps tested, from left to right: clear incandescent; pearl incandescent; Mirabella

corkscrew enclosed in frosted glass; Philips Ambiance folded tube enclosed in frosted

glass; Philips Tornado corkscrew; Philips Genie folded tube; GE folded tube.
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Test results
To explore this issue, I conducted a fairly
crude set of experiments. I fitted each
type of lamp in a socket, then measured
the light intensity (in lux) a metre from
the lamp at a range of locations around
the lamp. The 90 degree location is
end-on to the lamp, while zero degrees
is at the side of the lamp base. The
graphs tell the story.

The two traditional CFLs produced
a light intensity around half their maxi-
mum when end-on. Maximum bright-
ness was at the sides of these lamps.

The clear incandescent lamp pro-
duced an intensity of around 75% of its
maximum end-on—so a traditional
CFL with the same total light output as
an incandescent would only be two-
thirds as bright under one that was in-
stalled vertically in a poor light fitting.
It’s not surprising that people have
found them dim.

The pearl incandescent lamp provid-
ed around 90% of maximum brightness
end-on—very impressive. But this
means a traditional folded tube CFL that
is equivalent in total light output to a 60
watt globe will only be equivalent to a
30-40 watt pearl globe end-on if it’s not
in a well designed light fitting, so ap-
pearing dim.

The exciting finding is that the two

CFLs encased in frosted glass spheres
provided similar light distributions to
that of the pearl incandescent—very im-
pressive. The ‘corkscrew’ CFL was
roughly mid-way between the two oth-
er types of CFL, and not quite as high as
a clear incandescent end-on. While its
end-on brightness was not outstanding,
it delivered a lot of light in a cone with-
in 30 degrees of end-on, so it is also
likely to be very good.

Most of the CFLs were rated at 50-60
lumens per watt. This compares with
around 10-15 lumens per watt for in-
candescent lamps. For these, a 15 watt
lamp was roughly equivalent to a 60 watt
incandescent. But the ‘corkscrew’ lamp
rated 70 lumens per watt, significantly
more efficient than the others, and no-
ticeably brighter for the same power
rating, so it is worth reading the fine

print on the packaging.
The CFLs enclosed in frosted glass

produced about 10 percent less light
than other CFLs—to be expected as the
enclosure must absorb some light. But
their better light distribution more than
makes up for this slight reduction in
total light output when installed in not-
so-good fittings.

Conclusion
We have learnt that a traditional folded
tube CFL must be used carefully, in a
suitable light fitting with a reflector or
light-coloured inner surface. In many
existing light fittings, it will seem dim
to users. This may, unnecessarily, un-
dermine confidence in CFLs and make
it more difficult to encourage people
to use them in the future — the ‘inocu-
lation’ effect.     ✲✲✲✲✲

Angle from side of lamp base

Pr
op

or
ti

on
 o

f 
m

ax
im

um
 l

ig
ht

 i
nt

en
si

ty
1.2

1.0

0.8

0.6

0.4

0.2

0

-20 -10 0 10 20 30 40 50 60 70 80 90

75W clear

60W pearl

Mirabella

Philips G

Philips T

Philips A

GE

Figure 1: diagrams originally published in Habitat magazine to encourage sensible

use of CFLs.

2D CFL CFL quad
(mounted vertically)

Ceiling/reflector

Most light emitted from
sides of the tube

Incandescent globe CFL quad

Light spreads equally

Reflector

Im
ag

e 
co

ur
te

sy
 o

f 
th

e 
A

us
tr

al
ia

n
C

on
se

rv
at

io
n 

Fo
un

da
tio

n



38      ReNew                  Issue 95          April-June 2006 email: ata@ata.org.au WWW: http://www.ata.org.au/



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 95          April-June 2006               ReNew      39

Finding a green builder

How can you reduce the risk of
your green dreams turning
brown in the building process?

Let’s ask those in the industry known
to favour sustainable building, for their
thoughts and advice.

Any builder can build a ‘green’ build-
ing, suggests Bridget Puszka of BP Ar-
chitects, particularly if the builder is
directed to the documents and specifi-
cations that cover green aspects of de-
sign and construction. But, it is vitally
important that you check out previous
jobs and speak to clients to make sure
you have a builder with good construc-
tion techniques.

However, good communication, says
Bridget, is the key to resolving issues
that will invariably arise during con-
struction. Regular discussion coupled
with timely inspections (additional to
the building surveyors minimum) will
ensure your specifications are execut-
ed and the building is constructed in as
efficient a manner as possible.

Regulatory stumbling
blocks
What sort of regulatory hoops are you
going to have to jump through to get
your project off the ground? After all,
in building a ‘green’ building you’re try-
ing to do the right thing, so what sort of
legislation should you be aware of?

It is rarely building regulations that
get in the way of good design, but be-
ware of planning regulations, warns
Laurence Robinson of Habitus Archi-
tecture & Environment, particularly
where heritage or streetscape issues are
involved.

‘The notion of balancing conflicting
constraints does not seem to register
with most planners,’ says Laurence.

‘We faced planning hell with one of
our recently completed projects. The
house, which is on a 350m² site, rates
well over six stars, has a 5000 litre tank
and solar hot water, uses low embodied
energy and natural low-maintenance
materials, is low allergen and wheel-
chair accessible and designed carefully
to respond to the context, was knocked
back at planning.

‘We were not in a heritage overlay and
only needed a permit because of the size
of the site which is at the back of a shop-
ping strip. We did not have any objec-
tions from neighbours (in fact most of
them had seen the plans and supported
the proposal), but the council knocked
us back on neighbourhood character
grounds. At one site visit, the planner
asked why I could not make it more

like the mock Georgian townhouses
three doors down because that is what
the team leader considered good design.

‘We won at VCAT but the delay cost
the client at least $100,000 in escalation
costs! The house is finished now and
every day the client gets compliments
from passers-by. We are planning to
open it for public display of the sus-
tainability measures in the near future
and the client wants to enter it in the
council’s design awards.’

There are of course any number of
things that may affect your planning ap-
plication so give yourself plenty of time
to work through related local and fed-
eral regulations, particularly as they re-
late to sustainability.

Does not need to cost more
Many green features are considered in
the context of the client’s budget con-
straints but, as Nick Bamford of Bam-

Here at the Alternative Technology Association (ATA, publishers of ReNew)
we get lots of calls from people looking for a ‘green builder’. The Building
Display Centre gives us the lowdown on what to look for in a builder
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Design
• Design should emphasise: orientation: window size, location and protection, thermal mass and insulation.
• Choose structural and cladding materials not only for aesthetics but also for embodied energy and recyclability.
• Choose windows with appropriate frames, seals and glass. Refer to the WERS (window energy rating scheme)
website: www.wers.net
• Try to avoid using downlights as their ceiling penetrations can not be covered in insulation.
• Where possible, services (such as plumbing) should make provision for features such as greywater collection.

Specification
• Include a code of site waste management for the builder, which includes control of contaminated water run-off.
• Where possible specify the source/supplier of all materials to avoid non-sustainable manufacturing practices.
• Use a physical termite barrier rather than a system that uses chemicals (which are non-permanent).
• Specify materials that have low emissions and low toxicity. Examine paints, floor coverings and joinery materials.
• Make sure manufacturers/retailers provide installation instructions for all materials, appliances and fittings
specified.
• Specify insulation in detail, such as thickness, type of material and specific installation instructions, not just an R rating.

Selecting a green builder
• Make sure the builder understands what you mean by sustainable building as there are many different definitions.
The builder does not have to be committed, but must be prepared to respond to your level of commitment.
• Make sure the builder’s subcontractors are experienced in using sustainable building techniques and materials.
• Check that the builder is prepared to have a waste management/recycling system on the site.
• Make sure the builder allows you and your consultants regular site access to check progress and correct
installation of materials.

During construction
• Have regular visits to check that all subcontractors are adhering to the waste management/recycling plan.
• Check that there are no gaps or tears in insulation. Make sure any electrical equipment (especially transformers)
are not covered by insulation.
• Check that all hot water (and in some circumstances cold water) pipes are fully lagged. Make sure boosters for
solar hot water services are set correctly and working.
• Window/frame junctions should be filled with gap filler before architraves are installed.
• Timber floors need subfloor insulation and air movement. Make sure there is no debris left on the ground.

ford, Godfrey & Associates points out,
some aspects that make the biggest im-
provements to a home’s performance
don’t cost any more.

Good solar orientation and thermal
mass can greatly increase a home’s per-
formance and comfort. Knowing how
to achieve a passive solar house is criti-
cal. In fact, Nick identifies bad orienta-
tion as the most common mistake,
followed by fenestration (window lo-
cation, sizing and shading), glazing, and
control of ventilation.

Greenhouse Building Systems build-
er Duncan Hall points out that it is of-
ten the conflicting demands of aesthetic
value and green credentials that cause
the biggest headache for builders.

‘The most common challenge is that
a site is chosen for the view and this
conflicts with the correct aspect for
passive solar to function properly. The

challenge is to find a compromise be-
tween conflicting demands through in-
novative design.’

Walk the green talk
While it may be true that any builder
can build a green building, not every
builder can do so in a green manner.
Technology and materials are constant-
ly changing and it is essential that build-
ers are aware of the most advanced
products and how they have a similar
performance compared to ‘non-sus-
tainable’ materials.

The process of building also common-
ly produces vast quantities of waste and
anyone who has seen a building site in
full swing must wonder at the scale of the
clean-up operation required. Both Dun-
can and ConServ Constructions builder
Patrik Puszka have developed simple
techniques to manage and reduce waste.

‘It’s quite easy to use less toxic or haz-
ardous materials and to use recycled
products, such as recycled timbers, in
construction,’ says Patrik. Both build-
ers use well-located clearly labelled
bins for recyclable and waste materials.
Timber, metal and plastic scraps are
kept, stored and reused where possible
with timber structures largely prefab-
ricated off site to minimise waste.

So, with a little bit of application and
keeping an eye on a few key elements,
it is entirely feasible to build your
dream home as a green home. And with
the help of a professional, sympathetic
builder there is no reason why it should
be any more complex or expensive than
building a less environmentally sound
home.     ✲✲✲✲✲

Download the extended article from
www.buildingdisplaycentre.com.au
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The basics of solar trackers
We receive regular requests for information about solar trackers, and
whether they are worth the money and effort. We take a quick look at what
they are and how they work

Solar trackers are devices that al-
low one or more solar panels
(photovoltaic panels) to track the

sun. The theory behind this idea is that
by keeping the face of the panels per-
pendicular to the sun’s rays, you in-
crease the total energy output of the
panels each day, effectively increasing
the size of the solar panel array com-
pared to an equivalent fixed array. But
does this really work?

Generally, panel tracking works quite
well. Depending on the application, it
can increase the output of a previously
static solar array by up to 40%. Whether
it is economically viable to install a
tracker instead of increasing the array
size by 40% is a different matter—it
depends on the size of the array, where
it is installed, the cost of the proposed
tracker and the type of panels used.
Generally, in battery based and grid in-
teractive power systems with arrays
larger than a few hundred watts peak
output power, trackers are worth con-
sidering. For smaller arrays, building
the tracker yourself can be a viable op-
tion so if you are technically inclined,
it is worth considering.

The one application where solar track-
ers should always be considered is for
solar pumping. Whereas a fixed array may
not provide enough energy to start
pumping until, say, 10am, a tracked array
may allow pumping to start hours earli-
er, almost as soon as the sun rises. With
pumping systems, adding solar panels to
a fixed array to get the pump to start ear-
lier is pointless, as the array will pro-
duce more energy than the pump can
use through much of the day, effectively
wasting those extra solar panels.

Solar tracker basics
So what does a solar tracker consist of
and how does it work?

The most basic tracker is a frame
mounted on a single axis so it will pivot
from east to west during the day. The
frame axis is usually inclined north at a
similar angle to a fixed array.

A better option is to be able to adjust
the inclination angle. This allows you
to optimise the angle for both summer
and winter by manually adjusting the
frame a few times a year.

The ultimate solar tracker is one that
tracks in both axes—east to west, and
north to south. This type of tracker is
more complex than a single axis track-
er, requiring a more complex tracking
controller and mechanism and so is gen-
erally more expensive to buy or build.

Actuators
Aside from the frame, you will need a
mechanism to make the tracker move.
These are known as actuators and can
take various forms, including simple

worm and quadrant drives, or electri-
cally driven linear actuators. See Fig-
ure 1 for examples of these. There are
other forms of actuator, and any mech-
anism that will rotate the array frame
and is capable of locking into place so
that the frame doesn’t move in the wind
is suitable.

Obviously, the actuator has to be able
to withstand whatever stresses the wind
may apply to the array, so they must be
very strong. It is not enough for the ac-
tuator to only bear the weight of the
array—in high winds it may be subject
to loads of hundreds of kilograms.

Sensing the sun
Of course, there is no point having an
array that can move to face the sun if it
doesn’t know where the sun is. You need
a controller that can position the array
to face the sun as directly as possible.

There are several ways to do this, but
the most popular is to use light sensors
that tell the controller where the sun is.
A common setup is to position two sen-
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sors a few centimetres apart with a small
divider between them. As the sun
moves, the shadow cast by the divider
encroaches on one of the sensors, tell-
ing the controller to move the array. The
array then moves until the shadow no
longer falls on the sensor and both are
equally lit. This should be the point at
which the array is facing the sun again.

This system works well, but has sev-
eral drawbacks. On cloudy days, the
tracker may try to track the brightest
point in the sky, which may move
around as the clouds do. This results in
the tracker wandering around, looking
for the sun. This wastes energy, causing
excessive wear on the tracking mecha-
nism, and may reduce the energy input
from the solar array.

Another problem is that the sensors
degrade over time. This can result in a
loss or increase in sensitivity of the
tracker controller, causing it to move
the array too often, or not at all. This is
a particular problem with trackers us-
ing light-dependent resistors (LDRs)
as sensors. These devices tend to de-
grade over time with exposure to the
two things they are most likely to expe-
rience in this application—bright light
and heat!

A better sensor option is to use some-
thing similar to the main element of
solar panels—silicon. Silicon photodi-
odes or phototransistors are readily
available and, unlike LDRs, usually
come in hermetically sealed packages

making them much more resistant to
degradation.

Silicon photodiodes are basically a
tiny solar cell—the more light that hits
them, the more current they produce.
Phototransistors are similar, but are
used like regular transistors, with the
light controlling their degree of ampli-
fication.

Another type of sensor is one that you
might associate with producing light
rather than sensing it—light emitting
diodes (LEDs). LEDs act like photo-
diodes when exposed to light, and pro-
duce higher voltages, albeit at minuscule
currents, so are certainly usable for light
sensing applications.

Array frame

Worm

Quadrant

Electric
motor/

gearbox

Figure 1. A worm and quadrant is a simple, self locking design.
Fixed

mount

Array
frame
mount

Motor/

gearbox

Threaded
shaft

Internally
threaded tube

Linear actuators work by extending or

retracting, thus pushing and pulling the

array frame into position. Note that this is

a concept example, not an accurate

representation of a particular actuator!

Controller circuits
So, how do you convert the varying out-
put from the sensors into something the
controller understands? In the case of
LDRs, each light sensor is part of a re-
sistor network, whereas  with photodi-
odes or phototransistors the current
flow is controlled through a resistor.

The outputs of the two sensors are fed
into a circuit, usually using an operation-
al amplifier or a microcontroller, and
compared. If the two inputs are similar,
nothing happens, but if there is a differ-
ence beyond the limits defined by the
circuit then the controller activates the
tracking motor to move the array until
the two inputs are similar again.

Figure 2. On the left you can see how easy it is to provide bi-directional control using

two basic relays. On the right is the solid state equivalent using MOSFETs in a H-

bridge configuration. The drive for the FETs is also more complex as the gates (the

control terminals) are paired together but require different drive voltages.
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Usually the tracker will track from
east to west, but some will track back
the other way. Our backtrackers are
usually controllers using window com-
parator circuits; microcontroller cir-
cuits are usually programmed to be
smart enough to know the sun doesn’t
move from west to east!

Controlling motors
The controller circuit can use several
methods to control the actuator
motor(s). Using relays to turn the mo-
tor on and off is probably the simplest
solution, and requires only two SPDT
(single pole, double throw) relays to
provide bi-directional control (see Fig-
ure 2). You can even get relays designed
for this task which have two separate
SPDT relays in the one package.

The disadvantage with relays is that,
being mechanical components con-
stantly switching DC currents, the re-
lays will eventually wear out. However,
modern relays are rated to many tens to
hundreds of thousands (or even mil-
lions) of switching cycles before they
fail. As long as the relays are appropri-
ately rated DC relays, they are a reliable
and simple method of motor control.

Using solid state control, such as tran-
sistors or MOSFETs, has the advantage
of no moving parts and, provided the
switching devices selected are suitable
for the task, they can work just about
forever.

However, solid state control drive cir-
cuits for solid state control switches are a
little more complex than they are for re-
lays. Transistors are simpler to drive than
MOSFETs as they work on current rath-
er than requiring a specific voltage, but
MOSFETs are usually more efficient due
to their low on-state resistance.

Power supply
The tracker controller/motor can get
its power from two different sources:
from the battery bank that the solar ar-

ray feeds, or from its own small battery
which can charge from the main bat-
tery or directly from the solar array. Ei-
ther way works fine, although a small
battery is one more item to be main-
tained and eventually replaced.

Limiting movement
No matter what type of sensor/control
system is used, some basic safety fea-
tures such as limit switches are required
in a tracker. Limit switches can be used
in two ways. The first is to tell the con-
troller that the array has reached the end
of its travel,  effectively overriding the
sensors control of tracking movement
of the array. The west limit switch will
tell the controller that it can track no
further west, and to stop and wait until
it gets dark.

Once night falls (detected by the main
sensors, a separate sensor, or even by
the falling voltage from the solar array
itself), the tracker controller will track
the array back east until it hits the east
limit switch. This tells the controller
that the array is now in the appropriate
position for sunrise the next day, and
the controller will sit and wait until it
is needed to start tracking the array to
follow the sun again.

The second way to use the limit
switches is to stop the tracking motor
directly. This can protect the tracking
mechanism should the controller fail
and not track the sun correctly. Con-
necting a limit switch in series with the
relay coil for that direction, the switch
can completely override the control-
ler, but it won’t stop the controller from
tracking the array back away from the
limit switch.

Another safety feature is the use of
current limiting to protect the actuator
motor. If the motor current rises sharp-
ly then the controller knows that there
is an excessive load on the array frame—
perhaps the array is experiencing high
winds, or something has become caught

in the mechanism. To prevent damage
to the motor or geartrain of the actua-
tor, the controller can limit current to
the motor or turn it off altogether.

Time-based trackers
So far we have looked at tracker con-
trollers that use the position of the sun
to determine where to face the solar
array. But do we really need to do this?
One thing that microcontrollers can do
well is keep track of time using either
an internal or external real-time clock.

Real-time clocks are a simple inter-
nal clock containing a backup battery
and are very common—all computers
have them—which is why the time is
normally correct when you turn your
computer on. They are quite accurate,
and may only vary by a few minutes a
year. This is far more accuracy than is
needed to control a solar tracker, so they
are ideal for this task.

A tracker controller using this sys-
tem would just check the time of day
and the date, and from this information,
work out where the solar array should
be positioned.

At least one commercial manufactur-
er of solar trackers, BW Solar in WA,
uses this method for array positioning.
The obvious advantage of time-based
tracking is the elimination of the de-
pendency on light sensors, usually the
weakest link in many tracker designs.

Future projects
We regularly receive requests for solar
tracker controller designs, so in a com-
ing issue of ReNew we will present a
simple tracker controller, probably us-
ing photodiodes and a tiny microcon-
troller. This should allow us to design a
fully programmable tracker with a min-
imal number of components and at very
low cost. We might even supply it as a
kit in the future! If you have any ideas
for features you would like in this de-
sign, please let us know.     ✲✲✲✲✲
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W hether it be for watering
stock, plant irrigation, or for
providing potable water for

household use, pumping systems must
be reliable and easy to maintain. And
because many rural properties have to
supply their own power, or the pump
is far removed from the house, they
cannot usually be powered from the
mains supply.

Water may need to be pumped from a
creek or river, sometimes from a dam,
or often drawn up from a well or bore.
These tasks all require different pumps,
and the amount of water, and the head it
needs to be pumped to, vary from site
to site.

Because of these variations in pump-
ing requirements, there are many dif-
ferent types of pumps on the market.
These include the well-known wind-
mill-powered bore pumps, solar bore
pumps, reticulation pumps and pres-
sure pumps. There are also numerous
types in each of these categories, some-
times making selecting a pump for a
particular job a difficult task.

Many pumps are available in either a
combined pump/motor package, or as
a separate pump on its own—ideal if
you already have a suitable motor and
want to save some money. Others may
come with solar panels, maximiser and
wiring harness depending on the sup-
plier, making it very difficult to com-
pare prices and specifications.

For some, 240-volt powered pumps
may at first appear an obvious choice,
but they require AC power to operate,
necessitating the use of batteries and in-
verters, thus increasing system cost and
complexity and reducing system effi-

ciency; an unsuitable characteristic for
remote pumping. There are also so
many shapes and sizes on the market
that it would be impossible to cover
them all. There are some wind-turbine
based systems that will drive an AC
pump directly, but these are not very
common so such pumps will not be
included in this guide.

Getting started
Before beginning your search there are
a few terms you should understand:
head, lift, and flow rate.

Head is how high the pump can push

water above itself. It is not the total dis-
tance up a hill, only the vertical height
component. In a bore pump it also in-
cludes the depth from the pumping
head inside the bore, to the surface.

Lift is generally how far a pump can
raise water from below it, almost the
opposite to head. A pump’s lift rating is
usually a lot lower than its head rating,
and some pumps cannot lift water at all.

The flow rate is the amount of water
that the pump will move over a given
time period. For electric pumps, the
flow rate depends on several factors,
including the amount of electrical in-

Remote pumping buyers’ guide
Moving water is a requirement on nearly every remote and rural property.
We take a look at the different types of pumping systems, and what pumps
are available

Water pumps

come in a great

many types, sizes,

and shapes, and

can be driven from

electricity, wind or

water.
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put power, the head and lift the pump
must deal with and the diameter of the
pipes connected to the pump. In wind-
powered pumps, wind speed would
also be a consideration.

What to look for
Things to look for in a pump include
the use of non-corrosive fittings and
components, particularly stainless steel,
as this is very strong and long-lasting.
Many bore pumps now use PVC pipe
in place of the older galvanised steel
pipe and are not prone to the corrosive
effects of salty water.

In general, pumps known as positive
displacement pumps will have higher
efficiencies than centrifugal types, es-
pecially when pumping to high heads,
so if getting the most out of your solar
panel pumping system is important to
you, a positive displacement pump
would be best.

DC pumps
There are a large variety of pumps made
to run on extra-low-voltage DC power
supplies. Some are meant to be run from
battery systems, while others will run
directly from solar panels via a maxim-
iser, a device which matches the load of
the pump motor to the panels.

The pumps usually consist of a DC
motor, either electronically commutat-
ed (brushless) or brushed, and connect-
ed to a pump head of some kind.

Some pumps, such as submersible
bore pumps, have all of the components
in a compact package, while others have
them mounted separately and coupled
via a shaft or belt drive. The Sunergy
Mono is an example of this type of
pump, using a standard Mono helical
rotor pump coupled to a 1/3 horsepow-
er DC motor.

Circulation pumps
These are used to circulate water
through a closed system, such as a re-
mote coupled solar hot water system
where the tank is lower than the panels.

While many can withstand high sys-
tem pressures, making them suitable for
use in mains-pressure systems, they can
also be used for many other purposes
that do not require high differential pres-
sure across the pump. However, circu-
lation pumps are generally not suited
for pumping to high heads.

General purpose pumps
These include all sorts of small and
large pumps. They are often used for
moving water or other liquids from one
place to another, over relatively short
distances, and at low pressures and
heads. While bilge pumps may appear
ideally suited to such tasks as moving
water from one tank to another or in
water fountains and low-pressure irri-
gation, they are not designed to be run
continuously and so generally are un-

suitable for remote
use.

Mains
pressure
pumps
These pumps pro-
vide the equivalent
of mains pressure
water to a house
from a water tank,
dam or other res-
ervoir.

Pressure pumps usually come com-
plete with a pressure switch that allows
them to run only when the system pres-
sure drops below a certain level. They
are normally used in conjunction with
a small pressure vessel or tank that acts
as a pressure reservoir (containing a
‘bubble of compressed air) and helps
maintain an even system pressure.

Bore pumps
Submersible bore pumps are generally
cylindrical in shape, with a wire mesh
screen intake at one end. They are
mounted inside the bore itself, and can
pump water at relatively high flows and
to high heads. They usually pump to a
water tank or dam for storage.

Most bore pumps can pump silty
water without damage, though regular
maintenance will need to be carried out.

Another type of bore pump is the re-
motely coupled piston pump, where a
pump at the bottom of the bore is con-
nected to the driving motor at the sur-
face by rods and couplings.

Wind-powered pumps
You can pump water with the wind in a
number of different ways. The most
well-known is the use of a low-speed,
high torque wind turbine to drive a
mechanical pump directly at the base
of the turbine tower. This is a tried and
proven pumping method, providing
water to farms and remote buildings
around the world for over a century.

Another way of pumping with the
wind is to use an electricity-producing
wind turbine to drive an electric pump.

A third method is to use a wind tur-
bine to compress air, which can then be
used to drive a pump of some sort. Two
examples of home-built pumps of this
type appeared in ReNew 66.

Water-driven pumping
It may sound strange, but running wa-
ter can indeed be used to pump water,
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and to quite high heads.
The Glockemann ram pump is an

example of such a system. A relatively
large flow at low pressure, such as the
diverted flow from a river or stream, is
used to pump a much lower volume of
water to much higher pressure, so that
it may be pumped to a high head.

Maximisers
A maximiser, or maximum power point
tracker, is a small electronic device used
with solar panels that enable a pump or
motor to keep operating in conditions
of cloud and low light levels.

Many pumps will simply stop when
a cloud causes the solar panel output to
reduce. This happens because the pump
motor places too high a load on the pan-
els, and their voltage drops dramatical-
ly, thus reducing their output power.
The maximiser works by preventing
this, and will allow the pump to keep

operating, thus pumping more water
than it otherwise would.

If you are installing a solar-powered
pumping system, then you really
should consider a maximiser in the
system. Most pumping suppliers have
them, and they range in price from less
than $100 to over $1000, depending on
their power handling capabilities and
features.

What’s available
The pumps are listed in three separate
tables—wind-powered pumping sys-
tems, water-powered pumps, and solar
and DC pumps.

Many of the pumps listed in table
three actually come as pumping pack-
ages, including solar panels, and some-
times a maximiser/controller. If panels
are included, this is detailed in the com-
ments column in the table.

The wind-powered pump table also

DC electric bore pumps are a combined

motor/pump head that is dropped down

inside the bore and are completely

submersible.

includes those systems that just con-
sist of a pump pipe, rods and buckets
et cetera, without a wind turbine or
tower. These can usually be attached
to any standard water pumping wind-
mill, but can also be used in conjunc-
tion with an electric motor and solar
panel system.     ✲✲✲✲✲
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Solar pumping?
We now have a new version of the popular build-your-own Mini-maximiser kit.

This clever device, designed by Alan Hutchinson of Plasmatronics, allows loads such as pumps and
motors to be driven directly from one or more solar panels without the need for batteries. The
maximiser allows the solar panel to provide the maximum power to the load, and can provide up to
40% more water pumping per day from the same solar panel.

As standard the kit is now supplied with the parts to allow it to be built as either a 12 volt or 24 volt maximiser. Note that
there will be a couple of components left over no matter which version you build.

The new kit features a larger, easier to solder circuit board, and we supply the kit with an upgraded 6 amp diode and
174 amp MOSFET. Kit includes circuit board, all components and instructions. No case is provided.

To order, use the form in the bookshop pages of this issue, or send payment to: AAAAATTTTTA, PO Box 2919 FA, PO Box 2919 FA, PO Box 2919 FA, PO Box 2919 FA, PO Box 2919 Fitzroy VIC 3065.itzroy VIC 3065.itzroy VIC 3065.itzroy VIC 3065.itzroy VIC 3065.

$45 (inc GST)

plus $8 postage

Members’ pricejust $40(inc GST)plus $8 postage

Table 1. Wind-powered pumps and pump heads

Table 2. Water-powered pumps
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Table 3. DC pumps and pumping packages
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 ReNew’s regular policy columnist Alan Pears looks at
the inaugural meeting of the Asia Pacific Climate
Partnership

The national picture

[Pears report]

The first meeting of the heavily-
hyped Asia Pacific Climate
Partnership (AP6) occurred in

January in Sydney and the Australian
government worked hard to orchestrate
this ‘alternative to Kyoto’. It not only
fell flat, it seems to have been a water-
shed in many ways.

It was a slow news week, so a lot of
journalists suddenly took an interest in
climate change. They were less than im-
pressed. Media commentary ranged
from parodies to straight-out criticism
and open scepticism. Only two of the
‘big six’ emitters, they pointed out,
pledged any money, and the amounts
committed were seen as pathetically
small: Australia pledged $100 million
over five years. Compare this, suggest-
ed some media, to the $40 million the
government recently spent advertising
its workplace reforms. So now we have
a more educated, interested and critical
media the government will have to be
more careful. Whoops!

A key element was yet another Aus-
tralian Bureau of Agricultural and Re-
source Economics (ABARE)
modelling study, initially used with
much fanfare by the government to sup-
port its claim that AP6 could cut 2050
global emissions by almost a quarter.
But head of ABARE, Brian Fisher was
confronted by a journalist who pointed
out that the modelling results suggest-
ed emissions would still double by 2050,
despite the impact of AP6. When asked
how we would achieve the much big-

ger cuts everyone agreed were needed,
Fisher admitted he didn’t know. And
my detailed reading of the ABARE re-
port finds that the proposed savings will
require mechanisms such as emissions
trading (against government policy) and
mandatory standards (‘economically
inefficient’ according to the Productiv-
ity Commission). Whoops!

Government spent much of the meet-
ing trying to handball the problem to
the private sector. Industry responded
by saying that until they had a clear sig-
nal (like emissions trading) from gov-
ernment, and could be confident of
gaining returns on investments in emis-
sion mitigation, they could do little.
Again, whoops! Anyone for three strikes
and you’re out?

The great 5-star house
regulation circus
In December 2005, the Australian Build-
ing Codes Board agreed to publish
amendments in the May 2006 update,
including a 5-star rating requirement
into the Building Code of Australia.
This, despite strong lobbying from the
Housing Industry Association and the
timber industry. Soon after, two re-
markable press releases appeared. One,
from Commonwealth ministers Mac-
Farlane (Industry Department), Camp-
bell (Environment) and Macdonald
(then Forestry—now back on the back-
bench), lambasted the states for impos-
ing this draconian and misguided
regulation onto poor home buyers.

They declared that the regulations
meant the end of the ‘Queenslander’
style of housing. On the same day an
hysterical press release from the
Queensland Minister for Local Gov-
ernment claimed Queenslanders were
going to be forced to apply the same
housing standards as southerners. Both
press releases were riddled with factu-
al errors. For example, each climate
zone has its own energy standard to
meet—but they are all called 5-stars.

It looks as though none of these pol-
iticians had consulted their own gov-
ernment agencies before firing these
rockets. It seems that certain industry
lobby groups have very good access to
them. Indeed, the suggestion in the
Commonwealth ministers’ press re-
lease that a moratorium should be
placed on all new standards until a life
cycle assessment-based method is de-
veloped, comes straight from the tim-
ber industry’s propaganda. They
repeatedly make the assertion that if em-
bodied energy were considered, tim-
ber would rate much better, relative to
other materials. But they consistently
fail to present the evidence to support
this. It seems that evidence is not need-
ed when you have an open door to min-
isters’ offices.

Timber floors have been losing market
share since the 1970s, well before energy
regulation. New two-storey homes have
timber upper floors, while many slabs
now have floating timber floors installed
over them. So where is the evidence of
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[Pears report]

lost revenue? And when we talk about
life cycle analysis, will modern timber
houses last as long as those made from
other materials? What about the other
environmental impacts of timber harvest-
ing, paints and finishes, and so on? Is there
any other area where all regulatory action
is stopped until the ‘perfect’ analysis is
done? Maybe we should remove speed
limits and safety standards from cars until
we have a perfect understanding of road
safety issues.

A major focus of the timber indus-
try’s attack has been the rating tools,
which it describes as being biased to-
wards high mass solutions. If so, why is
the mudbrick industry complaining
that the rating tools fail to sufficiently
consider the benefits of mass? The
Commonwealth ministers complained
that ‘the timber industry has not been
given the courtesy of consultation, or
time to develop any modelling.’ In re-
ality, the Prime Minister, in 1997, gave
the building industry a year to act or be
regulated. In mid 2000 the Building
Codes Board began the present proc-
ess of regulation development. The rat-
ing tools have been in use in various
forms since the early 1990s. Maybe these
ministers should check before believ-
ing some industry groups.

Energy and housing density
There has been heated debate for decades
within urban planning circles about the
energy implications of increasing urban
density. Advocates of urban consolidation
argue that more sharing of walls, floors
and ceilings can cut energy flows and re-
duce resource usage. Opponents have ar-
gued that high density housing uses more
energy intensive materials and more en-
ergy. A report by the NSW Department
of Planning and Energy Australia has pro-
vided some real data.

Based on a survey of over 4,000 apart-
ments, the study found that high rise
buildings generated significantly more

greenhouse gas per person than detached
dwellings, while townhouses/villa units
generated almost a quarter less.

Superficially, this seems to support
the opponents of higher densities. But
townhouses and villa units perform
better than detached houses. So, is me-
dium density the optimum? I suspect
not. Villa units and detached dwellings
have both been subject to energy stand-
ards (in NSW, the SEDA Energy Smart
Homes policy) and are more likely to
use gas appliances. In contrast, high rise
development has not been subject to any
energy regulation. And developers use
large glass areas and lots of halogen lights
to provide the glitz that sells apartments
off the plan, while focusing on mini-
mising capital costs regardless of future
running costs.

The study also found that up to half of
the greenhouse gas emissions from high
rise apartments came from inefficient
central services. In
one case, installa-
tion of sensors to
control car park
fans saved one
apartment build-
ing $100,000 each
year. Then there
was the indoor
pool heated by re-
sistive electric
heating elements!

It sounds as
though apartment
dwellers may save
a lot of money and
be much more
comfortable. The
NSW BASIX
scheme puts the
energy and green-
house challenge to
developers of high
rise apartments: it
will be interesting
to see the results.

Green gas revisited
Many columns ago I called for the gas
industry to match electricity suppliers
by introducing ‘green gas’ products so
we could offset emissions from our gas
usage. We now have several options.
Websites such as Greenfleet.com.au and
Climatefriendly.com allow us to offset
our home energy emissions through
tree planting, purchase of Renewable
Energy Certificates or NSW Green-
house Abatement Certificates. Now
energy retailer Origin Energy has of-
fered Green Earth Gas which uses off-
sets approved by the Australian
Greenhouse Office’s Greenhouse
Friendly scheme. People have varying
opinions on the strengths and weak-
nesses of the options, but at least gas
consumers can now choose to go green-
house neutral.    ✲✲✲✲✲



52      ReNew                  Issue 95          April-June 2006 email: ata@ata.org.au WWW: http://www.ata.org.au/



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 95          April-June 2006               ReNew      53

Proven model home in Subiaco
Paul Zuvela shares the monitoring results of the Subiaco Sustainable
Demonstration Home that proves passive solar works

In 2003/04, approximately 170,000
homes and apartments were con-
structed in Australia. This equates

to roughly 465 dwellings per day or 19
dwellings per hour! In this period a to-
tal of $19 billion was spent on home
construction and renovations. The col-
lective environmental impact of all this
building activity is substantial and leaves
a resource-hungry legacy for future gen-
erations. However, through designing
our homes better we can substantially
reduce both the construction and op-
erational costs of our homes, as well as
improve our comfort and health.

Largely due to the competitive build-
ing market, builders typically offer
‘more’ in order to distinguish them-
selves from their competitors. This typ-
ically translates into larger homes. Over
the last two decades the average family
size has decreased from 3.7 people to
2.7 people. Consequently, the average
amount of space in a home per occu-
pant has more than doubled since the
1970s.

These reasons provided the motiva-
tion for the City of Subiaco to take a
leadership role and commission the
design and construction of the award
winning Subiaco Sustainable Demon-
stration Home. The home is located in
an area that has been transformed from
a former industrial area into a sought-
after medium density urban develop-
ment on the outskirts of the Perth CBD.
The redevelopment area is conveniently
located near a major train station and
retail centre.

A model home
The Subiaco Sustainable Demonstra-
tion Home is an innovative public edu-

cation project that shows how a home
can be functional and stylish. The Home
is:

• accessible and affordable
• efficient—energy efficient, water

wise and efficient use of space, and
• healthier—low allergen.
Selecting a site that exhibited less

than ideal features was important to
demonstrate that sustainable housing is
achievable in less-than-perfect circum-

stances. The site was 316m², with its
longest axis running north-south and
three street frontages.

The local building design guidelines
specified that the carport be located on
the northern side to enable access from
the adjoining laneway, thereby limiting
winter solar gain on the ground floor
by an estimated 40%. The tall neigh-
bouring (two to three storey) buildings
on the northern side have resulted in
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reduced solar access in winter.
Despite these limitations the home

demonstrates that good design is possi-
ble without the need for lifestyle sacri-
fices. The home is proof in bricks and
mortar that sustainable housing is not
just idealistic rhetoric but a realistic and
achievable goal.

The home’s design has a five-star rat-
ing using the FirstRate energy efficien-
cy rating tool and was ranked the most
energy efficient home in Australia (out
of fifty energy efficient homes) during
the testing phase of CSIRO’s AccuRate
software.

Thermal performance
 The  Home has been designed without
active heating or cooling systems. To
prove that its design is effective for
maintaining a comfortable internal tem-

perature (18 to 28 degrees Celsius),
Murdoch University’s Environmental
Technology Centre and Curtin Univer-
sity have researched and designed a
monitoring system to collect tempera-
ture data at the home.

Monitoring system’s
performance
Various monitoring systems were in-
vestigated for use in the home. The cho-
sen system was a medium cost,
computer-based hard-wired system.
Stand-alone dataloggers with a two
month memory were also used to com-
plement the hard-wired system.

Monitoring commenced during the
construction phase and has continued
throughout the home’s display period.

The hard-wired system proved to be
unreliable and prone to problems of

signal dropout. The logging was done
through a voltage input card and special
recording software. This meant that the
computer program was constantly run-
ning and if the computer had a software
error then it would stop logging data.

By comparison the stand-alone data-
loggers proved to be the most effective
option because if one logger failed then
the others would continue to operate.

Monitoring results
This research confirmed that the inter-
nal temperatures of the Subiaco Sus-
tainable Demonstration Home
generally fall within the thermal com-
fort levels of 18 to 28 degrees Celsius
for most of the year (see graphs above).
This was despite the fact that the home’s
optimal performance was reduced by
the site limitations discussed earlier.
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The research also showed that the per-
formance of the home is affected by the
way it is used on a day to day basis.  As the
house has been used as a display home
for public education purposes it is not
managed as a normal home would be. Its
performance is expected to improve
once it is used as a typical domestic home.

Night purging
By applying passive solar design prin-
ciples internal temperature variation is
greatly reduced when compared to ex-
ternal temperature variations. Night
purging is critical for summer cooling
and the monitoring has been able to
capture the impact of opening the home
at night during summer. During hot
weather, heat is absorbed by the build-
ing fabric which then heats the internal
air.  When the air temperature outside
is lower than inside the home, the doors

and windows are opened to allow the
internal air to pass out of the home and
be replaced by cooler air.

On one summer day, the internal tem-
peratures on the first floor slowly de-
creased, then dramatically dropped by
3.9 degrees Celsius at 10:30pm when
the home was opened for 35 minutes.
All windows were then closed and in-
ternal temperatures began to gradually
rise. In the preceding few days extreme-
ly warm temperatures of 40 to 42 de-
grees Celsius were recorded. Despite
the absence of any window treatments
for most of winter 2004, the data also
demonstrated that the internal temper-
atures generally stayed within the de-
sired limits without mechanical space
heating and cooling being required.

When asked about what could have
been done differently, Dr Elizabeth
Karol from Curtin University and co-

designer of the home, says that she
would consider:

• Altering the carport roof to increase
solar penetration into the ground floor
and provide an accessible roof-top gar-
den

• Adding a little more ground floor
living space

• Opt for a precinct/subdivision size
reticulated greywater system, and

• Encourage more infiltration of
stormwater on-site in order to recharge
local groundwater supplies.

Following the completion of the two-
year display period, the Subiaco Sus-
tainable Demonstration Home will be
sold. It is hoped that the temperature
monitoring will be continued once it
is occupied by its new owners.     ✲✲✲✲✲

For more information go to:
www.subiacosustainable.com.au.
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Browser
www.climateark.org
ClimateArk is a climate change portal
and search engine dedicated to promot-
ing public policy that addresses global
climate change through reductions in
carbon dioxide and other emissions, the
use of renewable energy, energy con-
servation and ending deforestation.

This is a great site for gaining a real
idea of what issues the world faces in
the near future from climate change and
associated problems. The site’s climate
newsfeed features stories from numer-
ous publications from Australia and
around the world and the links direc-
tory has numerous categorised and sub-
categorised links to information web-
sites, making them easier to browse.

There is a climate change blog where
you can have your say on the many cli-
mate issues and read what others have
said. There is a climate change forum,
as well as a general overview of what

the issues are, including explanatory
graphics, and the site even has links to
employment opportunities in the en-
vironmental field.

You can even send a letter to John

www.greenvehicleguide.gov.au
So, the old clunker is worn out and pro-
duces a lot more pollution than you
would like, but which car is the right

one to get for both you and the planet—
assuming you actually need a car at all?

You can go from car dealership to car

dealership trying to compare the fuel
consumption figures, or you can go to
the Green Vehicle Guide website and
compare them online in a matter of
minutes.

Just select up to four different vehi-
cles, click the compare button, and each
vehicle (and its variants) is listed, giving
fuel consumption figures, a general
greenhouse rating, a general air pollu-
tion rating, and an overall vehicle rating.

There is also additional information
on the pollutants produced by vehicles,
and some tips on greener motoring and
how to reduce your fuel consumption,
such as drive smoothly and avoid un-
necessary acceleration.

While not everyone will agree that
cars are even necessary, it makes sense
to buy the lowest polluting vehicle that
is available within your budget. This site
is a good start to making the right
choice.

Howard asking him to stop blocking
attempts to fight climate change.

If you want to know what is going on
in the world regarding climate change,
this site is a great place to start.
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Do you have:
Remote locations that
need hazard warning
lights?

Sites where
accessibility makes
maintenance difficult?

Sites without no
power access?

Are you using battery powered lights that need constant
battery changing and bulb checking?

We have your answer.
Powered free by the sun, a solar powered warning beacon
that charges by day and automatically flashes at night.

Bright LEDs with a life expectancy of 100,000 hours.

No more batteries to replace and dump, saving pollution.

No more expensive labour and vehicles needed for continuous
maintenance.

These units are used on minesites.

E.P.S. 112 Briggs St, Welshpool WA 6106
ph: (08) 9472 9202 fax: (08) 9472 9203

! Solar Warning Beacon !
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Practical solutions for
sustainable living

With your support, the Alternative Technology
Association (ATA) is becoming one of Australia's leading
not-for-profit organisations, advocating to government
and industry forums and providing practical information
based on members' hands-on experience.

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% •
Aqua Block 10% • Aqua Clarus 10% • Australian
Correspondence Schools 5-15% • Biome
Living 10% • BP Architects - free ‘Green House
Plans’ book • B/W Solar 10% • CERES nursery
5-10% • Cycletrek Bunbury WA 5-10% • Design
Habitat 20% • Earth Basics 10% • EcoSouth
$250 off power systems • Environment
Equipment 5-10% • Everglaze Industries 5% •
F2 Design - free energy rating with design
sketch • Federal Batteries 10% • Going Solar
10% • InSolar 10% • K & C Stork Solar 10% •
LEDsales 5-10% • Metcalf Building Consultants
10% • Natural Paint 10% • NENSYS New
Energy Systems 10% • Ogden 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 Powered
Solutions 10% • Solar Tasmania 10% • Solazone
5-10% • Sun Plus CPC Solar 10% • Sustainable
Impact 5%, plus 5% donation to ATA • Talisman
Consulting 10% • techbits 5-10% • The
Environment Shop 10% • The Solar Shop $300
off complete home solar package • Tri Nature
Greensborough (VIC) distributor 10% •
Wattagan Innovations 10%• Wren Industries
20%. NB: the ATA website has full details of
member discounters outlets.

To become an ATA member or supporter go to the ATA
webshop at www.ata.org.au or call (03) 9419 2440.
Alternatively, fill out the order form on page 64.

Support the organisation that supports ReNew.

ATA membership also provides a range of
personal benefits:

Free Advice Service
Answers to tricky questions from ATA's experienced advisors.

ATA Membership Discounts
Entitles you to discounts from ATA and the suppliers listed in
The Sun and on the ATA website.

Local branch activities
Network with like minded people in your area.

Quarterly issues of ReNew Magazine
Packed with practical information and sharing the
experiences of ATA members

Quarterly Members' Newsletter - The Sun
Regular updates on the local, national and international
projects that your membership is making possible.

Launching soon! —Interactive website
We are currently upgrading our website to include a new
members-only space offering free downloads and a forum for
members to share information and advice.

Without our members, none of this would be possible.
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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.

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.

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. Includes panel types, batteries,
controllers, inverters and many other aspects of solar
energy systems.

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

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

ATA shop by mail

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

Your Home Technical Manual
Price: $49.50. NB: $10 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

2006 Sustainability Info Diary
Price $19.95 ($18.95 for ATA members)
Get daily hints on how to live sustainably and remember
all your important dates with the little things: 2006
sustainability info diary. Printed on 100% recycled paper,
hard cover, spiral bound the diary makes a perfect
christmas gift. Item code: TLTD

Motorhome Electrics & Caravans Too!
Price: $35 ($33 for ATA members)
Running motorhome and caravan electrics from solar 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
the first time.
Item code: MECT

ReNewROM
Price: $65 ($55 for ATA members) plus $4 postage
Our long-awaited second CD ROM of the issues 41
to 70 of Soft Technology and ReNew back issues,
many of which are no longer available. This disk is
fully searchable with 30 complete magazine issues in
PDF format, so it can be used on PCs, Macs and
Linux boxes. Item code: RENEWROM

Renewables on CD ROM
ReNewROM II
Price: $65 ($30 for ATA members) plus $4 postage
This is the third CD ROM in the series, and covers
issues 71 to 89 of ReNew back issues, many of
which are no longer available. This disk is fully
searchable with 19 complete magazine issues in PDF
format, so it can be used on PCs, Macs and Linux
boxes. Item code: RENEWROM2

The Composting Toilet System Book
Author: David Del Porto and Carol Steinfeld
Price: $40.00, Paperback, 236pp
This book shows you how to choose, install and
maintain a composting toilet system to meet your
needs. Item code: CTSB
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Aluminium 4 LED torch
Price: $8 ($6 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.

Kits, LEDs and energy efficient devices

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.

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

1-wire weather monitoring kit
Price: $200.
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.
Item code: WEATHER-AAG

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. Item code:
NIGHTSTAR

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 trans-
former supplied with most
halogen fittings, or wherever
you need an efficient 12 volt
plugpack.
Item code: SMPLUGPACK

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

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

Miniature wind turbine kit
Price: $49.95 ($47.95 for ATA members)
This great little kit allows you to make a tiny wind
turbine that is both educational, as well as a functioning
turbine that can produce power. Maximum output is up
to 10 watts, though we would rate it more like a watt or
two realistically. Item code: WINDKIT

Universal fast charger
$99 ($90 for ATA members)
This charger will charge up to four AAA, AA, C or
D nicad or NMH batteries in any combination, as
well as slow charging up to two 9 volt batteries.
Features full microprocessor control and
automatic discharge for nicad cells to prevent memory
effect. You can even charge a combination of nicad and NMH at the same time!
Other features include a constant current pulse charging system, automatic
current selection for each battery, negative delta V end-of-charge detection,
short circuit and reverse battery protection, defective cell detection, and
separate indicator LEDs for each battery being charged.
This is the ultimate charger if you have large capacity NMH cells.
Powered from the supplied 12 volt DC 1 amp plugpack. This charger should also
work from a 12 volt battery system, though we haven't tried it. Item code:
BATTCHARGERLARGE LED bike light

Price: $29.95 ($28.95 for ATA members)
This light has five white superbright LEDs and
is powered by four AAA batteries. The light has
two modes—continuously on and flashing—
and is waterproof to 20 metres.
The light comes with a slide locking handlebar
clamp to allow easy removal of the light from
the bike to prevent theft. This means that the light can also be used as a
general purpose torch and even a diving torch, providing you don’t exceed
the 20 me- tre rating. Item code: BIKELIGHT5LED

Low-power halogen replacement bulb
Price: $40 ($35 for ATA members)
This bulb can be plugged into almost any 50mm
halogen downlight socket that uses an MR16
halogen lamp. It uses a 3 watt ProLight LED as the
light source, which is available in either warm white
or cool white. The LED is driven by an inbuilt
switchmode power supply. Beam angle is around 30
degrees, suitable for task lighting or highlighting. The
body is made of aluminium for good heat dissipation.
Power consumption is around 4 watts, and the bulb will run from any
power source of around 12 volts, either AC or DC, so can be plugged
straight into a halogen socket without changing the transformer. Item
code: LEDHAL3W
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New lowerprices!

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 energy meter
Price: 10 amp version is $295 ($280
for ATA members); 15 amp version is
$405 ($390 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 Power-Mate for hire for $50 a week!

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

Cool new products
Computer connect wireless weather station
Price: $399 ($379 for ATA members)
We now have a new computer-connect weather
station available that comes complete with display
software which presents all the current weather
data on one easy-to-read display on your computer.
The weather station monitors indoor and outdoor
temperature and humidity, rainfall, barometric
pressure, wind speed and direction, wind chill, and dew point.
The software can store unlimited weather data on your computer and you can
export the history file for further analysis or for generating graphs in a
spreadsheet program. The external transmitter requires two AA batteries while
the base station runs on a plugpack. Item code: WIRELESSWEATHER-CC

Three watt Luxeon bulb
Price: $44.95 ($39.95 for ATA members)
LED based bulbs to replace halogen lamps are still in
their infancy, and some of them are not the greatest
quality, but our latest unit is definitely one of the better
ones!. It combines a 3 watt Luxeon LED with a
switchmode driver to provide around 80 lumens from less
than 4 watts input.
The lamp has a narrow 12 degree beam angle, making it suitable for task
lighting. You can also remove the built-in optic (with a bit of effort) to give a
much wider beam angle.
The lamp will fit many fittings designed for MR-16 lamps, although it is quite
a square shape meaning it won’t fit in some fittings. Input voltage range is 6
to 15 volt AC or DC, while current consumption is a nominal 300mA (at 12
volts). Operating temperature is -30°C to 70°C, and the lamp has a colour
temperature of 5500K. Item code: LEDHAL_3WMR16

Three-stage solar regulator
$169.95 ($155 for ATA members)
The Powertech 12 volt regulator has a three-stage charging profile, with bulk, absorption and float charge
stages, and is switchable between flooded cell and sealed battery programs, and has adjustable setpoints. It
has a rated current of 20 amps continuous, and charging current is controlled using pulse-width modulation.
Other features of the controller are dusk-to-dawn automatic on-off load control with 10 selectable on-off
programs, five-state LED indication of system status, adjustable low-voltage disconnect, reverse battery
connection protection, and an optional battery temperature sensor. The in-built LCD displays charge current,
battery and solar panel voltage, solar charge energy in amp-hours for the last three days.
Item code: SOLARCHARGER
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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, 90, 91, 92, 93 and 94.

Expand your ReNew collection

Simple 1 amp rectifier kit
This very simple kit allows you
to build a rectifier for
use with 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

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: $45 ($40 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.

Hexagonal lens/holders for Luxeon LEDs
Price: $6
These assemblies consist of a
20mm diameter lens in a hexagonal
holder which is designed to fit to 3
and 5 watt Luxeon star LEDs.
They come in 6, 15 and 25 degree
angles and the 4 x 25 degree line optic. Item
code: LED_OP6DEG, LED_OP15DEG,
LED_OP25DEG, LED_OPLINE.

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.

Wireless weather station
Price: $249 ($239 for ATA members)
We now have a new wireless weather station that measures not only
wind speed and direction, but indoor and outdoor temperature, humidity,
barometric pressure, and even rainfall.
The data is collected by two sensor packs that are connected to a
wireless transmitter. This sends the data back to the base station every
minute or so, which then uses the information to give averages, accumulated totals, maximums,
minimums and trends of the various data.
The transmitter requires two AA batteries while the base station is mains powered, with three AA
batteries for data backup. The base station does not have the facility to connect to a PC, so you can’t
download data, but it does just about everything else. Item code: WIRELESSWEATHER
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ATA order form
Name Date of birth:

Address

State P/C

Phone: (BH) (AH) Fax:

Email: Mobile:

95
/0
6

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 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

Save paperwork—renew automatically!
❑  Please renew my membership/subscription by auto-
matically charging my credit card each year (enter card de-
tails above).

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:

Phone:

Email:

Where did you hear about the ATA?
❒ ReNew          ❒ Website           ❒ Show              ❒ Friend

❒ Other pubs          ❒ Other . . . . . . . . . . . . . . . . . . . . . . . . . . 

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
Please note: Subscription prices have increased as of 1/03/06. Only
current subscribers can renew their subscriptions at the old price.

❒ Australia ..............................................................$35
❒ NZ & PNG ........................................................$39
❒ Rest of world ......................................................$46
* 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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Not many chickens would be
happy living under an over-
pass—but this structure is a

chook shed with a difference!
At the Flemington Community Gar-

dens, the poultry compound is the cen-
trepiece of the area, so it made sense it
should be special. Builder Pete McCur-
ley has created it from an innovative
new hybrid of wattle and daub.

‘It’s as old as the hills doing wattle
and daub but this building has a lattice
frame and is webbed with straw. It was
originally designed to build thinner in-
ternal earthen walls than could be pro-
duced with traditional strawbale,’ says
Pete.

However, the technique has proved
strong enough for load-bearing walls.
‘Traditional wattle and daub is really just
horizontal sticks clinked with what-ever
mud’s available onsite but it wicks
moisture, which is obviously unsuita-
ble for a chook shed. This is different
in that the earthen materials are tested
and chosen more carefully. I try for 50%
plus clay content.’

The clay gets mixed down to the con-
sistency of something between a batter
and a cake mix. Into the slop is folded
loose, formerly-baled straw. ‘Pea straw
is nice, if a bit gourmet, but the short
fibres create a more malleable medi-
um,’ he says. The mix is folded around
either a stick or lattice frame. The fi-
bres are then woven through the base.

Team building
This is where the community element
of the building really came into its own.
Apart from Pete, the labour was prima-
rily volunteer or from Work for the

One of the finalists of the Alternative Technology Association’s (ATA,
publishers of ReNew) Contented Chook awards reveals the secrets to
sustainable building in a cold, urban climate

Dole recipients.
‘I was blessed with two Latin Ameri-

can guys who completely upstaged me.
They’d done it all before and came in with
techniques that just made sense. In fact,
they folded the earth and straw around
the lattice so neatly I didn’t want to do any
more rendering. Unfortunately we had
to for structural integrity.’

‘The community aspect is what it’s
all about—both the outcome and the
process. The whole place has been done
with and for people from all around the
world and has been a great example of
working in relative harmony.’

From the ground up
The site was already chosen when Pete
turned up to see what could be built, so
there were certain constraints. The po-
sition has a slight slope and the build-
ing structure had to face south.

The base is a 300mm concrete slab,
topped off with a course of recycled
bricks. This was essential to allow a

deep litter system inside without damp-
ening the earthen walls. Above that is a
timber dado, so even if it’s hosed out
there’s less likely to be damage.

Next, up went conventional stud fram-
ing from ethically sourced timber—
salvaged pine and cypress macrocarpa.
Unfortunately, the only lattice suitable
was treated pine but it’s wrapped deep
within the structure to ensure any chem-
icals won’t leach into the environment.

The roof is built with recycled redgum
from a shed in Echuca. The building’s
lining is recycled oregon from yet anoth-
er old shed, this time from a demolition
yard. The roof is lined with R3.0  extrud-
ed rockwool batts. It’s topped with a col-
ourbond roof that features a broader eave
on the front for rain protection.

It’s the finishing touches that have
made the chook house a chook home.
On the top of the pole at the front is a
bit of steel resembling a rooster’s comb.
It’s actually an extractor from a V6 en-
gine found in the onsite rubbish!     ✲✲✲✲✲

Contented chook awards
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[Products]

High-current solid-state DC relay
Switching high-current DC loads normally requires use of a large relay (often called a contactor) to cope with the arcing as
the contacts open. MOSFETs can be used to achieve arc-free switching, but they are not usually in a convenient form to use
for most people.

The 100 amp DC solid-state relay from Jaycar Electronics uses MOSFETs to provide switching for DC loads up to 100
amps. The relay can handle switching voltages up to 30 volts DC, making it ideal for 12 and 24 volt systems. It has a maximum
on-resistance of just 0.007 ohm (meaning very low voltage losses even at high currents), 0.5ms turn on and turn off times, and

a surge capacity of 240 amps for 10ms. The control voltage range is from 3 to 32 volts DC, with a maximum
control current of 28mA, meaning the relay can be switched by the most basic of switches, or can be

controlled via microprocessors et cetera for automated control systems.
This relay would be ideal for reducing high-current cable runs for DC circuits in homes, caravans

and boats, and for any other system that uses DC voltages and currents within the relay’s limits.

RRP: $39.95.

Available from Jaycar Electronics, ph:1800 022 888, email: techstore@jaycar.com.au,
www.jaycar.com.au

Solar power optimiser
When running DC motors directly from solar panels, you can make much more effective use
of the energy if you use a solar maximiser or optimiser between the panels and the motor.

B/W Solar’s new Power-Optimiser for brushed DC motors is designed to provide maxi-
mum available power to the motor. The output voltage is adjustable and can be set to 12, 24, 36
or 48 volts depending on your application.

The optimiser also features two NO/NC contacts for on/off switching, a separate contact which
has a 20 minute time delay which can be used with a low-water-level bore switch or with a tank-full
switch. There are three LEDs to indicate the status of the optimiser.

There is also a larger version of the optimiser, with a maximum output voltage of 200 volts for larger DC motors, such as
60, 90, 120 and 150 volt units. The optimiser is C-tick approved and has a 12 month warranty.

RRP: $220.

Available from B/W Solar, PO Box 771, Scarborough WA 6922, ph/fax:(08) 9341 8790, email: info@bwsolar.com.au,
www.bwsolar.com.au

Eco-friendly disposable plates
While disposable plates may not seem like a good idea, in some circumstances, such as outdoor
events or kids’ parties,  they are the best option. But which are the least environmentally damaging?

Biome has a range of disposable plates made from naturally-shed Areca palm leaf sheath, which
naturally dries, falls and regenerates. Bio plates, manufactured by Eco Vision, are sturdy, leak-
proof and can withstand hot and cold temperatures, including baking food and microwave use.
They are totally biodegradable, with no chemicals or synthetics used in their manufacture, so they
can be used for animal fodder, or used upside down on garden beds as a mulch when you’ve
finished with them. They can even be washed and used again for a limited time depending on how they are used.

Eco Vision uses a bio-ethical business model, where simple and clean huts are erected under the palm groves for the local
villagers. Eco Vision pays cash to villagers who collect the sheaths and press the plates.

RRP: $12.95 for a pack of 25 square plates, or 20 assorted plates.

Available from Biome, PO Box 2031, Milton QLD 4064, ph:1300 301767 or (07) 3368 3009, email: shop@biome.com.au,
www.biome.com.au
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[Products]

Cyclone-rated solar panel mounting kits
The new Australian Standards and BCSE accreditation require photovoltaic panel array
frames in new systems to carry certification of wind loading to withstand local wind condi-
tions. All systems eligible for government rebates will require a wind rating certification.
To meet these requirements, Alzone has produced a range of solar panel racking that is
quick to install and cost effective when compared to locally manufactured frames. No on-
site cutting of frame mount components or drilling of module frames is required.

The solar module mounting kits are manufactured from high-grade Australian alumini-
um.  Alzone mounting kits have now been certified to withstand Cyclonic Region D wind
velocity, the highest wind rating in Australia.

Alzone racking is available in standard configurations for non-cyclone areas, and kits are available for all major brands of
solar modules. The mounting kits can be supplied with either corrugated mounting feet for corrugated iron roofing or
standard flat mounts. Ground mount and pole mount systems are also available.

All Alzone solar module mounting kits are covered by a 10-year limited warranty, with a five-year limited warranty on the
aluminium finish.

Available from ARRID, ph:1300 796 976, email: randall@arrid.net.au, www.arrid.com.au

Lower-power, high-quality computers
Just because you live on a RAPS system doesn’t mean you should have to go without a
computer. While you can buy a laptop, they are prone to failures much more often than
desktops and they are generally less sturdy and so don’t last many years.

Solar PC has a range of low-power desktop PCs in tiny case sizes that not only use very little power
(as little as 10 watts for some models) but they also have a designed lifespan of 20 years!

They are available in many models and most use Via low-power processors with clock speeds ranging
from 533MHz to 1.5GHz. There is even a twin processor model for extra power. While they are not the most powerful PCs
available, they are more than adequate for most uses, including word processing, internet and other general requirements.

Available from Solar PC, 707 Thousand Oaks Blvd Ste 12, Thousand Oaks CA 91360, USA, email: info@solarpc.com,
www.solarpc.com

Get rid of the petrol burner!
While electric-assist bikes have been available in Australia for some time, true replacements for petrol-powered motor
scooters haven’t been—until now. EVT Australia has two models of motor scooter that are purely electric powered—the
EVT 4000e and the EVT168, a 1960s Vespa-like retro scooter.

Unlike electric bicycles and fun scooters, these are road registerable electric motor scooters that compete with the 50cc
petrol scooters that are popular in urban areas. Both scooters are powered by a direct-drive hub motor that delivers better

acceleration than a 50cc petrol-powered scooter up to a top speed of 50kph. Registration
costs are comparable with other scooters in this class, and in some states, nothing more than
a drivers license is needed (a motorbike licence is required in NSW, VIC and ACT).

Filling up is as simple as plugging the unit’s charger into a power point, and the range
between charges is around 50-60km. Being electric, the cost of ‘fuel’ is minimal, there is no
polluting exhaust, and the scooters are almost silent when running. And if you are using
green electricity to charge it, there’s no pollution or greenhouse gas production at all.

RRP: $4950 for the EVT 4000e, $4995 for the EVT 168. Prices include GST.

Available from EVT Australia, ph:(02) 9418 6233 (Sydney), (03) 9792 9466 (Melbourne),
or (08) 8346 3383 (Adelaide), info@evtaustralia.com.au, www.evtaustralia.com.au
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[Products]

Great thongs, no sweat!
Most low-cost footwear (and indeed, most clothing) comes out of Asia, usually from
factories with poor working conditions and very low rates of pay—otherwise known as
sweat shops. No Sweat is an organisation selling clothing and footwear made in 100%
unionised factories.

The Tsong Thong range of thongs is one of their products. They are made of rubber-
based EVA with plastic straps, with colourful designs silkscreened onto the insole.
Each thong features an original design by one of four young orphans from the tsunami-
devastated Aceh Province in Indonesia.

A portion of the profits (30%) goes to rebuilding schools in Aceh and to a scholarship fund for the
artists. The rest goes to building up a brand that is aimed at stamping out child labor.

RRP: $18.00

These, and many other great items, are available from the US-based company No Sweat Apparel,
www.nosweatapparel.com. The thongs are also available from Friends of the Earth Melbourne store for the above
RRP, 312 Smith St, Collingwood VIC 3066, ph:(03) 9417 4564, email: bookshop@foe.org.au, www.melbourne.foe.org.au

Save water
Running water through the hot water tap until it warms up can waste a huge amount of water each
year. Wouldn’t it be great to have taps that automatically diverted the cold water to another use and
then switched back when the water became warm enough to use?

Well, the EcoVerta range of plumbing devices, from Advanced Eco Technologies, do exactly that.
They can be retrofitted to almost any tap setup, and there are versions for use with single taps, or
multiple tap clusters as found in bathrooms.

The EcoVerta monitors the temperature of the water and diverts the cold water to an alternative use, such as to a rainwater
tank, garden watering system or whatever you want really. Once the water exceeds a certain temperature, the device stops
diverting the water. All you have to do is wait for the warm water, just like you would normally do anyway!

 The unit is very compact and is ideally installed under a sink in a kitchen or bathroom. It operates in any position or
orientation, is weatherproof and so can be mounted externally if required.

Available from Advanced Eco Technologies Pty Ltd, Box 470, Mount Eliza VIC 3930, ph:(03) 5976 4811, fax:(03) 5976
4822, email: info@advecotech.com.au, www.advecotech.com.au

Simple solar heating
Winter will soon be upon us, so why not use some of the stray winter sun to provide
some heating for your home?

The SolarVenti is a solar-powered ventilation system designed to circulate warm, dry
fresh air through a home to reduce moisture buildup and maintain a comfortable living
environment.

It comes in four sizes ranging from 720 x 540mm to 3000 x 1020mm, is 100mm in depth,
and the largest unit weighs only 29.5kg. It uses a solar-powered fan and has no external

power or plumbing connections and so can be easily installed by any modestly competent  handyperson. The SolarVenti panels
can be mounted on a north-facing roof just like hot water or photovoltaic solar panels, or on an outside wall. Insulated flexible
ducting conveys the heated air into the house where it is dispersed through a ceiling- or wall-mounted diffuser.

Each SolarVenti unit is supplied with an on/off switch to stop the fan from running when outside conditions are excessively
hot. Larger units are supplied with fan speed regulator or thermostat to give more precise control of internal conditions.

Available from Global Export Solutions, ph:(03) 9830 2161, fax:(03) 98302164, email: arne.hachmann@ges.com.au,
www.ges.com.au
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[New ATA products]

Computer-connect wireless weather station
Our wireless weather station has been quite popular, but many people want a unit that connects to a computer for datalogging.
We now have a new computer-connect weather station available that comes complete with display software which presents

all the current weather data on one easy-to-read display on your computer.
The weather station monitors indoor and outdoor temperature and humidity, rainfall,

barometric pressure, wind speed and direction, wind chill, and dew point. The software
can store unlimited weather data on your computer and you can export the history file for
further analysis or for generating graphs in a spreadsheet program. The external transmit-
ter requires two AA batteries while the base station runs on a plugpack, which is included.

RRP: $399 ($379 for ATA members).

Available from ATA, ph:(03) 9419 2440, email: info@ata.org.au, www.ata.org.au

Three watt Luxeon bulb
LED-based bulbs to replace halogen lamps are still in their infancy, and some of them are not the
greatest quality, but our latest unit is definitely one of the better ones! It combines a 3 watt Luxeon
LED with a switchmode driver to provide around 80 lumens from less than 4 watts input.

The lamp has a narrow 12 degree beam angle, making it suitable for task lighting. You can also
remove the built-in optic (with a bit of effort) to give a much wider beam angle.

The lamp will fit many fittings designed for MR-16 lamps, although it is quite a square shape
meaning it won’t fit in some fittings. Input voltage range is 6 to 15 volts AC or DC, while current consump-
tion is a nominal 300mA (at 12 volts). Operating temperature is -30°C to 70°C, and the lamp has a colour temperature
of 5500K. We have had one of these bulbs on test for 11 hours a day for several months and it has proved excellent so far.

RRP: $44.95 ($39.95 for ATA members).

Available from ATA, ph:(03) 9419 2440, email: info@ata.org.au, www.ata.org.au

Three-stage solar regulator
To get the most out of batteries in solar energy systems, you should use a multi-
stage regulator, rather than one with a single fixed switching voltage point. The
Powertech 12 volt regulator has a three-stage charging profile, with bulk, absorp-
tion and float charge stages, and is switchable between flooded cell and sealed
battery programs. You can also adjust the various voltage setpoints to adapt the unit
to different battery technologies if you wish.

The regulator is designed for nominal 12 volt systems only. It has a rated current of 20
amps continuous, and charging current is controlled using pulse-width modulation.

Other features of the controller are dusk-to-dawn automatic on-off load control with 10 selectable on-off programs and
automatic night-length duration measuring, five-state LED indication of system status, reverse current flow protection,
adjustable low-voltage disconnect, reverse battery connection protection, and an optional battery temperature sensor. There
is also a remote signal output to allow control of external devices such as inverters, as well as to allow the system status LED
to be remotely located. The in-built LCD displays charge current, battery and solar panel voltage, and solar charge energy in
amp-hours for the last three days.

All-in-all, this controller seems to have plenty of features for the price and to be a well-designed and well-manufactured unit.

RRP: $169.95 ($155 for ATA members).

Available from ATA, ph:(03) 9419 2440, email: info@ata.org.au, www.ata.org.au
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[Product review]

Greenspeed GT3 Pedal Trike

Price: $2950 inc GST

Review by Julian Edgar

There’s no getting away from it—a
recumbent trike is a pretty
strange looking machine. Pedals

way out front, rider lying back in a re-
cliner, and steering by side-mounted
vertical rods. A casual viewer could eas-
ily decide a recumbent trike is weird
just for the sake of being weird. And
then when you start looking at prices—
a base machine starts at around $3000—
it seems an open and shut case. I’ll stick
with a bike, thanks.

But that summary is wrong, wrong,
wrong! Yes they are expensive but for
many riding conditions, a recumbent
trike is simply unbeatable for comfort,
speed, stability and fun.

Australian manufacturer Greenspeed
made available a GT3 base model trike
to trial. Riding was carried out on hilly
country touring terrain, urban cycle
paths and suburban secondary roads.

Does it come in gold?
The GT3 uses a folding frame built in
Taiwan to Greenspeed specs. It is fitted
with 16-inch wheels all round, a change
over the (still available) older range of
Greenspeeds which primarily use 20-
inch wheels. The smaller wheels allow
for a more compact frame and also pro-
vide a smaller envelope when the trike
is folded.

To further keep costs down, the GT3
is available in just blue or red, has ‘only’
27 gears and slightly low-spec equip-
ment. However, the GT3 still comes
with a Shimano 9-speed rear cluster,
Shimano Tiagra touring triple 52/42/30
chain wheel and crank set, Sturmey
Archer front drum brakes, stainless steel
spokes and Primo Comet tyres. Short-
comings in equipment include no drink
bottle carrier, no rear carrier and no bell.

But these—and many other parts—are
available as factory accessories.

The frame
The frame—made from chrome-moly
4130 steel tubing—uses a rear triangu-
lated design where the seat supports
form the upper part of the bracing.
However, the front wheels are located
by only two butt-jointed cantilevers that
have no triangulation at all. This looks
an obvious weak spot but Greenspeed
factory manager Mick Sims says they’ve
never had any problem with breakages
in this area. The frame is guaranteed for
ten years.

Square wheels or round?
The front wheels pivot on greased
bronze bush kingpins (no ball bearings
are used) and the kingpins are angled to
provide centrepoint steering. This
means the steering axis intersects the
road at the middle of the tyre footprint
and as a result, any forces applied at the
tyre contact patch don’t get fed back as
inadvertent steering inputs. The steer-
ing linkages are also designed so that
the inside wheel turns more sharply
than the outside wheel—what is called

Ackerman steering. This reduces tyre
scrubbing. Toe (that is, how parallel the
wheels are at the straight-ahead posi-
tion) is adjustable. The steering uses
sealed rose-joints and the ‘handlebars’
pivot on another greased bush.

The importance of steering
Steering is amongst the most impor-
tant aspects of a trike and the attention
Greenspeed has given to this area of the
design is obvious. In the main, the GT3
steers brilliantly. Light and precise, the
steering allows the trike to be thrown
around like a sports car. There is zero
slop and a tight turning circle of 3.7
metres. However, at high speed, the
steering can become quite twitchy.

Unlike a bicycle that becomes more
and more stable as speed rises, the GT3
has the same quickness of turn-in and
responsiveness at 50 km/h as at 5 km/h!
At one stage, I was fiddling with the gears
while sprinting down a bumpy hill and
inadvertently put in a few millimetres
of steering. In the blink of an eye the
trike bounded off the bitumen (fortu-
nately there was no gutter) and ham-
mered down the dirt virge! Ooops.
Perhaps more castor in the front-end
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would improve things, or Greenspeed
could even look at variable ratio steer-
ing, an approach used in most current
cars.

Gearing
One of the huge advantages of a trike is
its stability—there is no need to bal-
ance and there is no minimum speed at
which the trike can be ridden. The gear-
ing range (19 to 95 inches) allows the
GT3 to be pedalled at less than a walk-
ing pace and this is of particular worth
when climbing very steep hills. It also
allows the trike to work very effective-
ly when being cycled along paths that
are dual-use bike/pedestrian, where the
trike can be brought to a complete halt
behind pedestrians too slow to move
out the way, and then pull away smooth-
ly with no wobbles (Hmm, where was
that bell again?).

This stability is also a boon when tow-
ing a trailer, as the trike/trailer combi-
nation can be stopped wherever the
rider chooses. Enhancing this stop-
wherever-you-want facility are the lock-
on brakes, which prevent the trike
rolling off.

Take a seat
And it isn’t just stability that allows the
GT3 to use a wide gearing range. The
recumbent position means that rather
than pushing against the rider’s weight,
the rider pushes against the seat. With a
support area dozens of times greater
than a typical bike seat, the pressure is
barely felt but the torque that can be
developed at the pedals is amazing.

For the super-fit, the lower aerody-
namic drag and the high-power pedal-
ling position allow the GT3 to be ridden
at very high speed. The lower aero drag
can also be clearly felt in headwinds;
unlike a conventional bike, the absence
or presence of a headwind makes a rel-
atively minor difference to progress.

Other than the ‘give’ in the laced mesh

seat, the GT3 doesn’t have any suspen-
sion.

The trike came with the recom-
mended tyre pressures of 80psi but for
anything other than billiard table sur-
faces, I found this gave far too hard a
ride. The rear tyre—which carries most
of the rider’s weight—in particular
needed to be dropped in pressure. But
even so, if you have a back that is sus-
ceptible to jarring, you should take care
to test-ride a trike on a variety of sur-
faces before buying. Despite Green-
speed suggesting otherwise, I find that
the 20-inch Greenspeeds ride far better
than those with the smaller 16-inch
wheels.

Brakes
Drum brakes are fitted to the front
wheels. They provide strong retarda-
tion and showed no signs of fade even
when being required to slow the trike
from a downhill 50 km/h or so. How-
ever, in these conditions they do get too
hot to touch.

The centrepoint steering causes lit-
tle change in direction when braking
only one wheel; however, the best ap-
proach is to apply both brakes evenly.
And while the trikes are very stable ma-
chines, it needs to be realised that if the
brakes are applied hard enough, the rear
wheel can come off the ground. Brake
really hard while throwing the trike
around a steeply descending bend and
it’s possible to perform a diagonal end-
over-end roll. While that’s not a sce-
nario you’re very likely to encounter,
be warned that despite feeling that way,
the stability of the trike isn’t endless!

Portability
The GT3 folds in half, using a frame
hinge joint placed under the front of
the seat. While this makes the trike
much easier to transport than the non-
folding designs, it’s still a relatively un-
wieldy object. Many Greenspeed

owners say they carry a folded trike on
public transport and I’ve no doubt they
do just that—but it would always be
much harder with the trike than a bike.

But is it any good?
The Greenspeed GT3 is an awesome
pedalling machine. It’s supremely com-
fortable, copes with hills that would re-
quire the fittest of riders on a bicycle,
and is beautifully built with quality
components. It’s a ball of fun to pedal
and steers with precision.  If you’ve nev-
er pedalled a trike, I strongly suggest
that you approach your local dealer for
a test ride and discover a completely
new dimension in transport.     ✲✲✲✲✲

Greenspeed trikes and accessories are
available from Greenspeed, ph:(03) 9753
3644, email: parts@greenspeed.com.au,
www.greenspeed.com.au



74      ReNew                  Issue 95          April-June 2006 email: ata@ata.org.au WWW: http://www.ata.org.au/

For more information please contact David
on ph:(03) 9415 2112 (Tuesday and

Thursday only), email: david@ata.org.au or
go to the ATA webshop via our website at

www.ata.org.au

Huge power bills?
It’s difficult to measure how much
power many appliances use
because they run intermittently.

However the Power-Mate is
designed to accurately measure
and record volts, amps and
energy used by an electrical
appliance. It can also calculate
the greenhouse gas emissions.

Better still is that the Power-Mate
will calculate the actual running
cost of the appliance so you
know exactly how much it is costing you every hour,
quarter or year.

Price is $295 ($280 for ATA members) for the 10
amp version. The Power-Mate is also available
for hire for $50 per week (to ATA members only).

BONUS WITH EVERY
SYSTEM PURCHASED

A free wireless weather station
OR

A carton of 24 solar garden
lights with every solar power

system or solar hot water system
purchased from us. *Conditions apply

Much more on our website or call us for a mail/fax copy.

K & C Stork Solar Power Consultants
Ph: (03) 5367 4122, Fax: (03) 5367 6229

solarpower@bigpond.com
www.kcsolar.com.au

* Must be a complete system comprising as a minimum of
120w PV module/s, battery/s, reg and inverter OR 300
litre hot water system with 2 x collectors. Installation

optional. Only while stocks last.
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[Q&A]

Pipe air cooling system

I have had a shed built and will be hav-
ing it concreted next week. I recalled
that there is a cooling system that in-
volves a run of pipe buried about 2 me-
tres below ground, with an opening
(approximately 15 inches in diameter)
in the building and one the other end as
an inlet for the air, which is moderated
in temperature by passing some distance
underground before entering the build-
ing. From memory, I heard about this at
an ATA display in Melbourne.

My hope is that I could set a pipe ver-
tically, its upper rim level with the sur-
face of the concrete, to drop a few feet,
then join to a right angle of pipe that
extends under the side of the shed, so
that as soon as I can organize it, a trench
can be dug for the rest of the system to
be installed.

We live on a hobby farm, so have room
to dig the trench, but would prefer to
have it cover less distance from the
house by incorporating a few right an-
gles, if possible.

If this project is possible to do, what
size of pipe would be needed? Would
the pipe need to be of a certain grade or
type? Could I have it fairly shallow un-
til outside the shed, then drop it to the
suitable depth? Can you think of any
other considerations?

It would be great if you could help
with some advice.

Ross Tappe,
rossnvikki@mcmedia.com.au

We have heard of a number of these systems over
the years and they do work. However those I
know only give a limited cooling effect because
they are not big enough and have not been prop-
erly designed. The problem is to get the design
right and to do that you need to first calculate the
cooling needs by taking into account the size
and thermal performance of the space to be
cooled. Then you need to work out the amount
of pipe needed to cool that space. That would

need to consider the pipe type, pipe diameter,
pipe length, pipe depth, moisture in the soil and
average temperature of the soil, etc. I have yet to
meet someone who knows how to put these cal-
culations together. In practice most people just
have a guess.

However there are a few important factors I
can comment on. Getting a good airflow is
critical. If you have pipe running horizontally
for most of it length not much air is likely to be
drawn through it. The most effective one of
these systems I have seen was in a three storey
mudbrick building. The pipe inlet was at
ground level on the south side and the air outlet
on the floor of the 3rd storey. Most of its length
was vertical rather than horizontal. The air
flow was very good.

If you have a pipe that is largely horizontal
then you would need an air outlet close to the
ceiling of the room you are cooling. This will
vent the hot air naturally and if the only inlet is
the underground pipe you be drawing in cool
air. If you find that the natural convection is
not giving you enough airflow you could fit a
small fan to up the flow rate.

You could also improve the performance by
planting around the inlet pipe and spraying
water on the plants on hot days to give an
evaporative cooling effect.

With regard your other points I would think
pouring concrete to form a pipe would be fine
and a high water table would be a good thing.

Mick Harris

Speed controller kit
modifications
I have the 30 amp DC speed controller
kit and I was just wondering if it can
handle 36 volts instead of 24?  If not, is
there a way to modify it for 36 volt op-
eration?

Ashley Saint,
ashley@turing.une.edu.au

You can do this, but it requires a couple of com-
ponent changes.

Firstly, the resistor that feeds the BD139 tran-
sistor needs to be increased in value, a 6.2k should
be fine, but it will need a higher power rating,
1/2 watt is probably okay.

Secondly, the MOSFET is rated to 55 volt
maximum, but as a 36 volt system can be run-
ning as high as 45 volts, and you need some
overhead on the FET rating, this would be
borderline, so you might want to change it to a
60 volt or higher rated FET, though I doubt
you will find one with the low Rds (drain-
source resistance) and massive current rating of
the FET supplied in the kit, so a new FET
will be likely to run hotter and may need more
heatsinking, depending on what load you are
driving with it.

The same applies to the Schottky diode, you
will need to uprate this to a 60 volt unit. The
standard unit is 45 volt rated, and should it
break down, it will get very hot and you will let
the magic smoke out of it.

That should be all you need to change to
make it work on a 36 volt system.

Lance Turner

Low power electric kettles
I was wondering if you knew of a manu-
facturer of lower wattage kettles. I am
running my house off a 2400 watt invert-
er. All of the 240 volt kettles on the
shelves of the usual shops are of the 2200/
2400 watt variety. I was hoping to get one
in the 1500 watt range. I may have to look
for a second hand ceramic jug instead.

Paul Tracey,
roznpaul@bigpond.com

Back in 2003 there was a kettle made by Kam-
brook, model number KE9, which had a 1 litre
volume and a 1200 watt element. The company
website (www.housewares.com.au/our_brands/
electrical/kambrook.html) gives no information
on models, so I expect you will have to ask around.
We did a search on the KE9 and found it at
www.yardleyhospitality.com.au/show-
product.php?pID=406 but almost no other hits
showed up, so I suspect it is hard to get.

You can buy similar items from online stores
in other countries though, have a look at
www.davan.co.uk/electrical-accessories.html as
an example, although it’s not cheap! Also look
at the 750 watt unit at www.towsure.com/
default.asp?t=6295 or an even cheaper one at
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Write to us!
We welcome questions on any
subject, whether it be something
you have read in ReNew, a prob-
lem you have experienced, or a
great idea you have had. Please
limit questions to 350 words.
Send letters to: ReNew, PO Box
2919 Fitzroy VIC 3065,
email: renew@ata.org.au

www.outdoorfocus.co.uk/equipment/
electric_hookups/mains_kettle_toaster.htm

There are other options—a normal kettle
should work fine if you just reduce the input
voltage. You could use a variac or a safely encased
transformer with, say, a 30 volt, 10 amp second-
ary in buck configuration to drop the voltage to
around 200 volts (see diagram). At this voltage,
a 2300 watt kettle designed for 230 volts will
draw about 1740 watts. But, because you are
now driving a somewhat inductive load due to
the transformer, then this will appear to the in-
verter as a slightly larger load, maybe 1900 watts
or so. The only way to find out is to experiment,
but if this all seems too hard, then the variac is the
best bet, you can dial up the voltage you want. A
variac will set you back about $130 or so, but
they can be useful for this sort of thing. If you go
down the transformer road, make sure you put it
in a fully insulated case, or if using a metal case, it
must be fully grounded!

Another option is, as you suggest, a ceramic
jug, and I have to say I quite like them from an
environmental point of view as the only thing
that needs to be replaced is the element itself, not
the whole kettle when it dies. I haven’t seen
them in stores for a while, but you can get them
on ebay.

You could also go for a gas kettle, if you have
mains gas, but if you have excess solar electricity,
then I expect you want to use that.

Lance Turner

Grid interactive
independence
When Victorian electricity was privatised
its reliability in Melbourne declined to a

standard I was more familiar with in Ja-
karta. So I installed two 80 watt solar pan-
els, a 12 volt battery and 600VA inverter
sufficient to provide stable stand-by power
for my computer, fax and emergency
lighting. This served me well for some
years until reliable services were restored.

The battery has now failed and rather
than replace it I am considering a grid
interactive system so as to maximise the
productivity of between 1500 and 2000
watts of solar panels.

I particularly worry about our electric-
ity network’s declining level of backup
to cover summer peak loads.  This leads
to my concern regarding the total loss of
power that would presumably follow if
the external mains frequency to which
the system must synchronise is lost dur-
ing a sunny day when our solar panels
are still generating quite happily.

Are there grid interactive inverters
which will keep supplying our internal
needs under these circumstances?

If not I have wondered if I could use
my existing panels and inverter with a
new but much smaller battery to tem-
porarily create a modest 240 volt 50 cy-
cle signal which might keep the larger
grid interactive array generating for our
internal use. A manual switchover
would be adequate for present needs,
so long as current service levels are
maintained by our electricity supplier.

Several possible problems occur to
me. The first is the isolation of our in-
ternal system from the external supply
when the external supply has no power.

I assume grid interactive inverters au-
tomatically disconnect from the grid for
safety reasons.

The second is the possible behaviour
of the grid interactive inverter when we
are drawing little power ourselves but
the grid is not available to act as a sink for
excess power from the panels.  My un-
derstanding of the characteristics of the
panels is that they will match demand,
unlike a hydro or wind generator.

Any comment would be welcome.
John Poppins,

poppinsj@optusnet.com.au

There are indeed inverters that are both grid
interactive and stand-alone. We have one at the
Solar Workshop in East Brunswick, it is a
Trace (now Xantrex) SW3024. This unit is
also a 150 amp battery charger and a genset
controller, in fact it does just about everything,
though it is not a solar regulator. You use it like
a stand-alone inverter, with the solar panels con-
nected to a small (or any size you want really)
battery bank via a solar regulator, and the Trace
has two 240 volt mains connections. One is for
charging the batteries, while the other is for the
grid-interactive output.

These inverters work very well, we have been
quite impressed with ours. You can also get a
similar device from Power Solutions
(www.powersolution.com.au) but the smallest
they seem to have is 3kW.

A third option is the Outback Power range
(www.outbackpower.com). These are availa-
ble from M+H Power (see www.mhpower.
com.au) who also supply sealed gel batteries.

Lance Turner

[Q&A]

5A fuse

10A fuse

Mains
output
socket

Mains
input
plug

240 volt to 30 volt,
10A transformer

30 volt
secondary

240 volt
primary

Active line

Neutral line
Ground

Using a transformer to

drop the mains voltage.
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EcoInnovation: Manufacturer
of cost effective water and
wind turbines using converted
Smart Drive motors. Our manual
details the conversion of Smart
Drive motors to generators.
enquiry@ecoinnovation.co.nz
www.ecoinnovation.co.nz

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,
www.davisinstruments.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

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 §

Classifieds/
Suppliers
Directory

When selecting an installer
get 2 or 3 quotes and check

accreditation/references.
§ = ATA Member discounter.

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: Natural Paint: Casein
Marble Powder base plus va-
riety 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) 6550 4131
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 §

Home
exterior/
interior

ARCHITECT: BP Architects:
Design with the benefits of sus-
tainable and low allergy living.
Awarded MBA National and
Green Buildings Award Bridget
Puszka MSc(Lon)
BArch(MelbUni). 32A Greeves
St, St Kilda 3182, ph:(03) 9525
3780, bp@bparchitects.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

Renewables
National

COMPOST TOILETS: Envi-
ronment Equipment: Rota-
Loo, NO-FLUSH™ urinals,
OnZite Wormfarm and
greywater systems (domes-
tic and commercial) to proc-
ess blackwater, greywater
and compost. Ph:(03)9587
2447, enquiry@rotaloo.com
www.rotaloo.com §

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

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
§

ARRID: Wholesale distributor of
UniSolar shade tolerant solar
panels and Sharp 80W, 123W,
165W and 175W panels. Manu-
facturer of quality light invert-
ers for CFL and standard tubes
incl. 48V, regulators, 12V DC
timers and battery chargers.
WA ph:1300 663 563 or see
www.arrid.com.au

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

EDUCATION: Permaculture
Visions: Accredited, Affordable,
Informative, Worldwide - Time to
Grow. Permaculture Design
courses, online tools and suitable
plant list. Award winning
demonstration site at Mt Kembla.
Ph: (02) 4272 9619,
www.PermacultureVisions.com

DOUBLE GLAZED WINDOWS:
Paarhammer: Australia’s best
energy rated window. WERS 5+
stars. Double and triple glazed for
energy-saving, security and
lifestyle. Tilt/Turn, Sliding-Bifold-
French doors, custom made to
size/shape in variety of timbers.
All states. Ph:(03) 5368 1999
www.paarhammer.com.au

Electric Parts Supplies: Solar
Warning Beacons - uses a
Solar cell to charge a battery
during the day, flashes at night
automatically. No wiring, no
battery or bulb changing. Uses
BRIGHT LEDs with 100,000
hour life. Weatherproof
polycarbonate body and lens.
Phone: (08) 9472 9202.

For Sale: ROTA-LOO 950
Composting Toilet Secondhand
cleaned and ready for use.
$1800 ono. Ph: 0408 804 292.

For Sale: SOLAR POWERED
RETREAT, 93 acres Wandoo
woodland, one hour northeast
Perth (Toodyay), open plan
living, wide screened veran-
dahs, views, composting toilet,
rainwater tanks, dam, shed,
orchard $450,000. Contact
Marie avonrtc@avon.net.au
ph: (08) 9574 5945.

ARCHITECT: Unicorn House
Architecture and Building:
Helen and Per Bernard and team
specialise in designing and build-
ing beautiful, sustainable and en-
ergy efficient homes and build-
ings. 20 Bridport St, Daylesford
3460, ph: (03) 5348 1298,
imagine@netconnect.com.au
www.unicornhouse.net

For Sale: Southern Cross
18metre Wind generator
tower, NOS Pump jack,
Beasley hot water solar pan-
els, Micro Minibore complete
central heating system, 110V
Diesel generator, square wave
line filter  ph: (02) 6335 6210,
handh@bordernet.com.au

Staff Wanted: Solar hot water
supplier Insolar is seeking a number
of casual promotional staff to
distribute brochures, collect leads
and make quotation appointments.
Small hourly rate plus per appoint-
ment and per sale bonuses.
Training provided. Applications to
stephen@insolar.com.au or call
(03) 9328 4884.



EcoSouth: Grid-connect,
RAPS, solar hot water, wind,
pumps, etc. Design, supply, in-
stall or components only. We
work with you. Government re-
bates. BCSE Accredited. We
work with you. Call Chris for
a free info pack ph:(08) 8379
0790 info@ecosouth.com.au
www.ecosouth.com.au §

SA

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 7000W.
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

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
§

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.

NT

M + H Power Systems:
Sonnenschein gel batteries, MSK
& SunTech solar panels, MSW &
SINE inverters, OutBack inverter-
chargers & Maximum Power Point
Trackers (MPPT), Lakota wind
turbines, Battery Chargers. Of-
fices in VIC, NSW, QLD, SA, WA
and NZ. Local call: 1300 733
006, www.mhpower.com.au

Eco Options: Solar panels,
controllers, batteries, pumps,
12v lights, SolarStar Roof Vents,
Rota-Loo products, ModWood,
Velux skylights, Solatube
Skylights and ventilation. 51
Albatross St, Winnellie NT
0820. Ph:(08) 8947 4373, email
sales@eco-options.com

Platypus Power: Manufactur-
ers of Hydro turbines from 50
watts to 50kW. Site evaluation
and equipment selection. Accu-
rate performance curves avail-
able. Trade welcome. PO Box
538, Smithfield 4878, ph:(07)
4055 8057, fax:(07) 4055 8492,
p l a p o w e r @ n e t c . n e t . a u
www.platypuspower.com.au

LEDsales: Superbright LEDs
from just 15 cents each,
including new wide angle
range! 12 volt LED lightbars,
great for solar/camping. LED
arrays, LED kits and other
devices. Fan/heatsinks for
Luxeon LEDs. Nixie tubes and
kits, neon bulbs and much
more. www.ledsales.com.au §

QLD

Bunya Solar: Design, Installa-
tion and Maintenance of Renew-
able Energy Systems. Full BCSE
Accreditation. BP Solar Sales &
Service. PO Box 369 Moruya
NSW, ph:(02) 4474 0911,
bunyatrade@bigpond.com

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. ph:1800 988 877
www.solarshop.com.au §

Peter Dix Electronics: Design,
supply, install and repairs. 25 years
exp. Wind turbine specialist.
Manufacture and repair Batt.
chargers. Small house system for
$2500. Will beat any price on: solar
panels, inverters, etc. Telecom batt.
for sale. We can save you $$.
Glasshouse Mtns area, Ph:(07)
5497 4117, mob:0439 974 649.

Power Plus: Accredited installers
of Remote / Grid Connect systems,
batteries, solar hot water, testing
and system maintenance. Sharp
Solar Distributor. Ph (03) 9684
8600 , sales@power-plus.com.au

G & C Marketing: Nickel
Cadmium Solar Batteries - the
‘Rolls Royce’. Ex Gov’t. Approx
$24k new per set of 10. Special
$2,750 with accessories.
Transport extra. Limited number
only. Tested and should be
good for 20 yrs depending on
application. Ph: (02) 6737 6754,
so_good@optusnet.com.au



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 §

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 serv-
ing Victoria. Grid/Remote Solar
Power. Distributor for Rutland
Windchargers. BP Solar dis-
tributor. Ph: (03) 9596 1974,
www.solarcharge.com.au,
Working Display/Showroom:
115 Martin St. Brighton 3186. §

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) 5344 8199,
agnew@netconnect.com.au
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Sharpe and Jephcott: All
types of power systems by
quali f ied instal ler with 15
years experience. Also com-
ponents and repairs at low
prices. We will install any-
where. Ph:(03) 9598 5775
dsh63475@bigpond.net.au §

Solarwest: Design, supply, install
& maintain Solar, Wind and Hydro
renewable energy systems. We
also do Water Pumping, Automatic
reticulation & Telemetry systems.
Bruce is a qualified electrical
contractor and Raps Technician.
Ph:(08) 9756 3076 or email
solarwest@bigpond.com

WA
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. ph:1800 988 877
www.solarshop.com.au §

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
installers of Remote / Grid
Connect systems, batteries,
eco-fridges, solar hot water,
testing and system maintenance.
Offices in Hobart and
Launceston, ph 1300 768 225 ,
sales@power-plus.com.au

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

TAS
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