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Just starting to climb the hill
Having been an editor of ReNew (and previously, Soft Technology) of one form or
another for 10 years now, this issue is something of a milestone for me—my for-
tieth issue! And things sure have changed, and not just in the way we produce the
magazine!

The renewable energy industry is growing rapidly and the future potential for
huge growth looks bright. There are more renewable energy projects happening
than ever before, with new technologies that promise to make renewables more
user friendly and accessible to the general public. Take, for instance, the spherical
solar cells (see the Up Front section of this issue) being developed by at least two
companies. These have the potential to be embedded in just about any transpar-
ent surface, allowing power to be generated from windows that were previously
just used for looking through!

Climate change, and the possible solutions promised by renewables, are also
being taken more seriously by the general public, policymakers, politicians, and
even movie makers! The new film The Day After Tomorrow uses rapid and extreme
climate change as its plot. While it is a bit of an exaggeration, there is no doubt that
climate change is starting to become a serious global issue, and not just something
talked about by a few ‘greenies’.

Indeed, renewables themselves are becoming far more recognised as a viable
option to conventional, more polluting energy sources such as coal and oil. Some
companies are actually considering the implementation of renewable energy sys-
tems and energy efficiency measures while designing buildings and appliances—
something pretty much unheard of 20 years ago.

Of course, there is sometimes opposition to renewable energy installations, es-
pecially where large wind turbines are involved—some people would rather look
at acres of barren paddock than rotating wind turbines. Personally, I would rather
watch the turbines!

The ATA has gone from strength to strength, especially in the last 12 months,
where we have greatly expanded the number of staff and have taken on several
new projects, many funded by grants and other sources. And really, we are just
starting to change the understanding and attitudes of the general public, policy-
makers and company directors towards renewables, energy efficiency and their
implementation. There is still a great deal to do yet before we can sit back and say
that we really have achieved our goals—and maybe just have helped avoid serious
global weather changes too!

Lance Turner
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The ReNew/EnvirOmower subscriber competition is proudly sponsored by EnvirOmower
P/L, ph:(03) 9471 1190, freecall:1800 468 476 (0800 468 476 in NZ),

email: info@enviromower.com.au, www.enviromower.com.au

Total prize value $2094: $1047 each
Take out an ATA membership, become a supporter, subscribe to ReNew, or renew
your current membership or subscription before 19 November 2004 and you could
win one of two EnvirOmower packs valued at $1047 each including GST. See the
conditions below, and get your membership or subscription in today!

in the ReNew/EnvirOmower subscriber competition

WIN!
Features of the ECO-500
EnvirOmower pack

• No petrol, oil or cords
• 3 in 1 mower, mulcher and catcher
• 24v rechargeable battery pack
• 350 watt trimmer attachment
• Push button start
• Fewer emissions
• 75% less noise
• Running time of over 1 hour
• Battery life of 5-7 years
• 2 year warranty

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

Alternative Technology Association (ATA) during the competition period,
including existing subscribers and ATA members who renew their sub-
scription/membership during the competition period, and to ATA Support-
ers.

(2) The prize is not redeemable for cash.
(3) Paid ATA staff, members of the ATA executive committee and mem-

bers of their immediate families are ineligible to enter.
(4) The competition runs from 25 May 2004 to 19 November 2004. Sub-

scriptions/memberships must be paid by 5pm on Friday 19 November
2004 to be eligible.

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

(6) 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.

(7) The competition is only open to Australian and New Zealand entries
and includes delivery.

One of two EnvirOmower
cordless electric

lawnmowers with
trimmer attachment
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[Up front]

Money for greenhouse in
federal budget
The Federal Government announced
that it will increase funding by $70.4
million dollars for a total of $248.4 mil-
lion over four years, to implement a
range of measures to reduce Australia’s
greenhouse gas emissions. Over $20
million will be spent on influencing in-
ternational climate change policy. Ac-
cording to budget papers the money
would be used to ‘work towards a glo-
bal response that is environmentally ef-
fective and economically efficient and
equitable; involves all major emitters,
including the United States and devel-
oping countries, and takes into account
different national circumstances.’

Voluntary programs to help reduce
greenhouse emissions by business and
industry such as the Greenhouse Chal-
lenge programme will be strengthened
with $31 million. Over $13 million has
been allocated to support local green-
house initiatives such as Cities for Cli-
mate Protection, Cool Communities

and Travel Demand Management over
the same period of time.

The Federal Government will also
spend $26.9 million to encourage on-
going investment in the development,
demonstration and deployment of low-
emission technologies.

However there are concerns that the
money allocated to international en-
gagement will be used to obstruct the
ratification and implementation of the
Kyoto protocol.

‘This decision appears to be driven
more by ideology and an attachment to
the Bush Administration than it does
with sensible long-term economic and
environment management.’ Said Dem-
ocrats’ leader Senator Andrew Bartlett.

Proposed solar CRC loses
out on funding
A proposed solar energy cooperative
research centre (CRC) based in Can-
berra failed to receive funding in the
2004 CRC selection round announced
in May.

Russia throws Kyoto lifeline
After years of conflicting statements,
Russian President Vladimir Putin an-
nounced in May that he would fast track
Russia’s ratification of the Kyoto pro-
tocol. For Kyoto to come into force it
needs to be ratified by developed coun-
tries responsible for at least 55% of
greenhouse emissions. With the with-
drawal of the United States from Kyo-
to in 2001—responsible for 36% of
emissions—Russia’s support is needed
to make Kyoto international law.

Putin made the announcement after
talks between The European Trade
Commissioner Pascal Lamy and Rus-
sian Trade Minister German Gref paved
the way for the European Union’s sup-
port of Russia’s entry into the World
Trade Organisation (WTO).

‘The fact that the EU has met us half-

The centre was to conduct research
into photovoltaics and solar thermal
energy, but was one of nineteen unsuc-
cessful applicants including the exist-
ing Rainforest CRC and Reef CRC in
northern Queensland.

Meanwhile, the Federal Government
has committed more than $5 million to
the development of a new sustainable
energy centre at Murdoch University in
Western Australia. Officially launched in
March this year, the Research Institute
for Sustainable Energy (RISE) will con-
tinue the work conducted by the now
defunct Australian CRC for Renewable
Energy.

The funding will be for RISE’s Renew-
able Energy Systems Laboratory
(RESLab)—formerly known as ACRE-
Lab—for research into systems testing
and standards activities, remote renewa-
ble energy education, training and strate-
gy development. RESLab will also seek
accreditation as a world-class systems test-
ing laboratory through the National As-
sociation of Testing Authorities.

way in negotiations on the WTO could
not but have helped Moscow’s positive
attitude to the question of ratifying the
Kyoto Protocol.’ Said Putin.

Putin’s announcement has renewed
calls for the Howard government to rat-
ify the treaty or miss out on the eco-
nomic benefits of trading mechanisms
in the protocol, with the added risk of
trade sanctions.

‘The Kyoto Protocol is now on track
to become international law, and com-
bined with the compelling scientific
warnings of serious climate change im-
pacts and economic disadvantage to
Australia, its now clearly in our nation-
al interest for Australia to ratify the Kyo-
to Protocol.’ Said Australian
Conservation Foundation Executive
Director Don Henry.

‘A worldwide response to our chang-

ing climate is essential and inevitable.  It
is great to see Russia making this com-
mitment and I look forward to seeing
Australia sign on in the near future.’ Said
Rachel Ollivier, Chief Executive Offic-
er for the Alternative Technology Asso-
ciation (ATA, publishers of ReNew).

Australia and US to enhance
renewables collaboration
The Australian and United States gov-
ernments will enhance their coopera-
tion on renewable energy under the
bilateral partnership on climate change.

The announcement was made in a
joint statement after David Kemp, Min-
ister for the Environment and Herit-
age, met with Paula Dobriansky, United
States Under Secretary of State for Glo-
bal Affairs, in Washington, to review de-
velopments in activities under the
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FREE*

VESTFROST
FRIDGE!

Solar Powered Solutions
139 Wallace St Braidwood NSW 2622
Ph:(02) 4842 1333, fax:(02) 4842 1322

edwards.l@bigpond.com

*SPECIAL OFFER: Receive an energy efficient
Vestfrost fridge/freezer when you purchase a solar
power system with 1 kilowatt or above of solar panels
(NSW & QLD only). Imported from Denmark, these
stylish units are designed to use as little as one-third
of the power of most other fridges and will enhance
any stand-alone or grid-connected system. Valued
at over $2000. Features include:
✔ Twin compressor design

✔ Left or right hand door opening

✔ Automatic defrost

✔ Interior/exterior light in fridge section

✔ Refrigerant and foam are CFC free

✔ 20 hour freezer holdover time without power

✔ Uses just 1080 watt-hours per day at 32°C ambient
temperature

✔ Dimensions: 600 x 600 x 2010mm excluding handle

✔ Stainless steel models available

*Offer available in NSW and QLD only. Only 20 units available until 30/9/04.

Advertisement
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[Up front]

Get posted!
Australia Post is showing its support for renewable energy with the special issue
of four stamps featuring solar, wind, hydro and biomass energy systems. Renew-
able Energy first-day covers, stamp packs and maxi-cards are available at your
local post office.

United States-Australian Climate Ac-
tion Partnership (CAP).

This is the fourth meeting of parties
since the CAP was established in Feb-
ruary 2002 to focus on practical actions
to address climate change. The partner-
ship has 19 projects underway cover-
ing technology development (including
renewable energy, geosequestration, hy-
drogen and fuel cell technology, and
clean coal technologies), energy effi-
ciency, and climate change science.

CO2 emissions increasing
Recent research results from CSIRO
show that the level of carbon dioxide
in the atmosphere is increasing above
average growth. The main source of
CO2 emissions is the burning of fossil
fuels: coal, oil and gas.

‘The results are concerning because
carbon dioxide is the main driver of cli-
mate change,’ says CSIRO Atmospher-
ic Division Chief Research Scientist Dr
Paul Fraser, ‘I am a little surprised that

the level is so high without input from
forest wildfires.’

The last time growth rates of this
magnitude were observed was in 1998
when a huge increase of carbon diox-
ide, attributed by CSIRO to the 1997-
98 Indonesian wildfires, caused levels
to jump alarmingly.

Compared to the trend over the last
10 years, when carbon dioxide increased
in the atmosphere by 13.3 billion tonnes
each year, both 2002 and 2003 have seen
above average global growth rates at
18.7 and 17.1 billion tonnes. Only 1998
had higher carbon dioxide growth over
the decade of 23 billion tonnes.
www.csiro.gov.au

Up, up and away with
biofuel
A group of American biochemists be-
lieve that they have devised a way for
biofuels to be used to fuel planes, ac-
cording to New Scientist magazine.

Aircraft fuel—a petroleum based fuel

called Jet A—is a growing contributor to
greenhouse emissions. Previous attempts
to use biofuels have failed as aviation fu-
els need to stay liquid at temperatures of
-40 degrees celsius and vegetable oil gen-
erally freezes at zero degrees.

According to New Scientist, biochem-
ists at Purdue University, Indiana have
overcome this problem by developing
a blend that freezes at -40 degrees by
converting fatty acids within the oil into
volatile, combustible esters that freeze
at lower temperatures.

Biomass instead of coal
Carbon dioxide emissions could be sig-
nificantly cut if OECD countries used
biomass instead of coal to generate
electricity, according to a report by
World Wide Fund for Nature (WWF)
and the European Biomass Association
(AEBIOM).

The report indicates that this could
reduce CO2 emissions by about 1000
million tonnes each year—a figure
equivalent to the combined annual
emissions of Canada and Italy.

Biomass provides a cost-effective and
carbon-neutral source of energy that
could provide 15% (currently 1%) of the
electricity demand from industrialised
countries by 2020.

The report predicts production of bi-
omass could also create up to 400,000
jobs by 2020, particularly in rural areas.

How much CO2 are you
producing?
A new internet-based greenhouse cal-
culator allows individuals and organi-
sations to calculate their annual
greenhouse emissions from cars, air
travel and home/office energy use. De-
veloped by not-for-profit organisation
Greenfleet Australia, The Tree Totaller
also gives people the opportunity to off-

continued on page 11
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[Up front]

Spherical solar cells
Most people would be familiar with the flat wafer style solar cells
found in most solar panels available in Australia, but a new type
of cell—shaped like tiny spheres—is set to change the way solar
cells are used.

The tiny spheres can be embedded into flexible sheets of plas-
tic with fine connecting wires, allowing solar panels to be made
which are both flexible and have a degree of transparency, de-
pending on the spacing of the spherical cells. Because the cells
can convert light falling on their entire surface, they are better at

making use of indirect
radiation, and thus
with the use of reflec-
tive backing materials,
panels incorporating these solar cells can have high efficiencies for their size.

There are two companies working on similar cells, one in Japan and one in
Canada. Both companies are working on similar designs, but while the Japanese
company, Kyosemi, is only at the prototype stage, the Canadian company, Spheri-
cal Solar Power (SSP), is expected to be in production of their solar panels by mid
2004. Initially they will produce flexible solar panels for the marine, camping and
other outdoor markets, with production of larger panels to follow later.
www.spheralsolar.com and www.kyosemi.co.jp/eghome.html

The Kyosemi spherical solar cell.

Spherical cells can be made into flexible

and partially transparent solar panels.
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[Up front]

Win a 12-month subscription
to ReNew
Fill in the ATA Greywater Survey and
go into the running to win a 12-month
subscription to ReNew and a copy of
Wendy van Dok’s The Water Efficient
Garden. Greywater recycling is a rela-
tively new frontier for water conser-
vation in Australia and the ATA needs
your feedback. If you are simply buck-
eting water onto your garden or have
a more complex system with tanks,
pumps and drainage beds we want to
now about it.

Download a copy of the survey from
www.ata.org.au or contact the ATA on
ph:(03) 9415 2105 or email:
greywatersurvey@ata.org.au
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By now you would probably have heard
of the new Hollywood disaster movie
The Day After Tomorrow which has got
everyone talking about climate change.

While the plot is extreme and not sci-
entifically plausible, most climate change
experts agree that it is helpful in raising
peoples awareness of global warming. In
the movie, the northern hemisphere is
plunged into an ice age as melting ice caps
pour too much fresh water into the oceans
and shut down the Atlantic gulf stream.

A series of increasingly severe weath-
er events start to unfold around the
globe: hail the size of grapefruit in
Toyko, hurricane winds pound Hawaii,

Climate change Hollywood style
snow falls in New Delhi, and tornadoes
hit Los Angeles.

The Day After Tomorrow also claims to
be the world’s biggest carbon neutral
film, offsetting the CO2 produced in
making the film by planting trees and
investing in other projects conducted
by the UK company FutureForests.
www.futureforests.com.au

set all or part of their greenhouse emis-
sions by tree planting.

‘The calculator provides a simple way
for us to reduce our impact on the envi-
ronment by offsetting the greenhouse
emissions that we make in our everyday
lives,’ says Greenfleet Chief Executive
Officer Henry O’Cleary. ‘It’s a complete
tool that provides a simple way for our life-
style or business to be carbon-neutral.’
www.greenfleet.com.au

Solar House Day 2004
Put 12 September in your diary if you’re
interested in visiting some of the most
energy-efficient houses in Australia and
New Zealand!

Solar House Day is on again, organ-
ised by ANZSES (Australian and New
Zealand Solar Energy Society) and the
ATA, supported by the Australian
Greenhouse Office and the Business
Council for Sustainable Energy.

The event will run from 11am until
4pm, giving you the opportunity to talk
to the homeowners, architects and en-
gineers responsible for the homes.

Anyone interested in volunteering
please contact John Kelly on ph:(03)
9415 2109 or email: john@ata.org.au.

ReNew/Latronic
competition winners
Congratulations to the three lucky win-
ners of the ReNew/Latronic Sunpow-
er subscriber prize who each receive a
12 volt DC to 240 volt AC inverter val-
ued at $836.

Norm Taylor from Kidaman Creek
in Queensland is going to hook it up to
his parents’ caravan while for Les Crang
of Stanthorpe, Queensland, the invert-
er will come in handy as he converts a
bus into a motorhome.

David Harman of Vermont South,
Victoria, was very happy. ‘You've made
my week! I have a hobby system in the
garage but just had a baby daughter so
the inverter will be put to good use.’
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[Letters]

Perth to Perth
I really enjoyed the January to March
issue of ReNew—thank you! ReNew is
always informative and I now have a
few issues in my collection to refer back
to when the need arises.

I would like to congratulate a friend
of mine, Matt Bell, who recently com-
pleted a fantastic and admirable
achievement. Matt rode his pushbike
from Perth, Scotland to the town of
Perth, Tasmania. This involved clock-
ing up an impressive 28,110 kilometres
in 567 days (about half of these were
riding days). Matt’s maximum speed
(for those speed junkies) was 74km/h!
And yes, Matt did have some help with
the major sea crossings!

A lot of people dream of taking time
out from the ‘daily grind’ and Matt’s
journey is a reminder that we only live
once and we should make the most of
it!

Well done, Matt!
Claire Brett,

claireb@keypoint.com.au

Well done indeed!
Matt’s amazing adventure from Perth,

Scotland to Perth, Australia also raised over
$1500 for the ATA (publishers of ReNew).
A big thank you to Matt from everybody at
the ATA.

For more information, stories and photos
on Matt’s ride check out his website at
www.pedalperth2perth.com

Donna Luckman,
Editor

Commercial solar drying
I was wondering if any ReNew readers
might give their opinion as to whether a
large scale solar air heater for drying
walnuts is a feasible proposition, and if
so what might be the design features. My
walnut orchard is situated at Wanaka in
the south island of New Zealand at an
approximate latitude of 45°S. Drying will

be required in the months of April and
May, when ambient temperatures are
around 2°C to 12°C. The current
amount of nuts harvested is two tonnes
but should eventually reach 10 tonnes.

Using commercial driers the nuts are
dried from a moisture content of 35%
down to 8% over a 24 to 48 hour period.

I have a large barn with a roof area of
nine by 22 metres, one half of which
faces north. The unit would probably
be linked with a diesel heater and fan
system for correcting inflow tempera-
tures to an optimum of 40°C (the max-
imum allowable temperature is 43°C)
and for use during evening and low
sunshine hours.

Figures from an American text sug-
gest air flows of 20 to 30 cubic feet per
minute (cfm) per cubic foot of bin vol-
ume (sorry my units are not metric).
An American grower (see
www.solarwall.com) has briefly de-
scribed a solar walnut dryer which func-
tions as a combined unit with a gas
heater producing considerable savings
in gas use.

Can anyone help me with ideas to
construct a unit which will not be too
expensive, or given the relatively south-
ern aspect of the location is the idea fea-
sible?

What size of solar collectors would be
required? Should I combine it with
some form of heat storage such as rocks
or water? Given the fact that I need to
pump warm air through the system, is
it just a matter of having a long or baf-
fled heat collecting box? Would a recir-
culating system also help?

Jeffrey A Feint,
margjeff@hotmail.com

Oil woes
The articles ‘Pentagon report warns of
climate change calamity’ and ‘MRET
misses the point’ in the Up Front sec-
tion of issue 87 of ReNew prompt me
to reply.

In Hubbert’s Peak: The Impending World
Oil Shortage Kenneth Deffeyes docu-
ments some alarming facts. In the 1950s
Hubbert predicted that USA oil pro-
duction would peak in 1970, and he was
right. USA production has decreased by
a third since then—a truly huge
slump—but of course American con-
sumption has continued to increase.

Therefore, the USA is demanding
more and more of other people’s oil;
witness recent demonstrations in Bo-
livia against plans to sell their natural
gas to the USA. Deffeyes uses similar
calculations to predict that world oil
production will peak between 2004 and
2008.

In the business section of The Age, 30
January 2003; ‘BHP said oil production
was down 16 per cent year on year’.

So if you or others could please take
this book and other assembled proofs
to our dear politicians, and persuade
sombody to stand up and wave the book
and proofs in the face of the govern-
ment, then who knows what might
happen! Unfortunately, it might cause
an increase in hot air generation.

Lee Seldon,
seldons@netspace.net.au

Changes to come
I read with interest the comments from
Kevin Feltham (Letters, issue 87 of
ReNew) on the problem of population
growth.

I agree with the point that population
growth is the root cause of many of the
problems facing the world today. How-
ever, even with a stable world popula-
tion (zero growth) it is unimaginable
that developing countries would halt
their progress at current levels just so
the developed countries can continue to
live in comfort. Why shouldn’t they
have what the developed countries
have? All people are entitled to a decent
standard of living with not only access
to adequate food and water but hous-
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[Letters]

ing, health care, education et cetera. It is
a moral issue as much as anything else.

As Kevin said, ‘The problem is that
our economic system is based on end-
less growth’ and I can not see a solu-
tion to the problem that does not entail
the complete restructuring of society
and its values on a global scale.

Undoubtedly the use of resources
will increase, the production of food
will decrease and fresh water will be-
come increasingly scarce. I fear there
will be many wars fought, and many
mass migrations because of these issues.
Change will come, but if we do not
make the required changes ourselves
nature will force them upon us and the
results will be that much harder to bear.

For a detailed perspective on what the
global population growth over the next
few years will mean, I would recom-
mend reading ‘Plague Species—Is it in
our genes?’ by Reg Morrison (ISBN
1876334916). I challenge anybody to
read this book and still not be seriously
concerned about the future of the plan-
et—if not the very survival of mankind.

Mat Van Oord,
mathysv@optusnet.com.au

What happened to the
wind turbines?
In issues 86 and 87 of ReNew there are
articles on the CSIRO Energy Centre
in Newcastle, NSW, which contain
some slight miss-information. I live in
Bulahdelah and travel to Newcastle fre-
quently, passing the CSIRO site.

Three small wind turbines were
erected and on several occassions I saw
only one actively spinning—the other
two were always still. Then one day I
noticed that these turbines had been
dismantled and the towers were laying
on the ground like three logs. The tur-
bines were nowhere in sight.

When did Kerry Archer visit the
CSIRO Energy Centre as the turbines

have been dismantled for some time?
However, the large turbine on near-

by Kooragang Island is often seen to be
rotating at maximum speed.

Jim Brown, Bulahdelah, NSW

Septic tanks
Ralf Pfleiderer talks about ‘the high fail-
ure rate of the common septic system’
in his article ‘The grey issues of water
recycling’ in issue 86 of ReNew.

We are currently planning to install a
new septic system when we renovate
our country farmhouse, and would like
to know more about what’s wrong with
them and whether there are any new
septic systems. We plan to put the out-
flow of the septic through underground
drains in the new orchard, via a hold-
ing tank to ensure that we flush a vol-
ume that will reach throughout the
leach field. The leach field is over-sized,
on sandy loam, and 400 metres from
the nearest neighbour. We know that
some states had unsewered housing de-
velopments which were inappropriate,
and that many old septics were too small
for modern water usage as well as even-
tually cracking, leaking and smelling—
in fact we have a good example right
now!

But we didn’t know there was a high
failure rate in new systems, and we can’t
see the point of separating our grey and
black water and running a reed-bed sys-
tem if all the water can go through a
septic system and serve a useful pur-
pose. We flush the toilet with bore wa-
ter, which we would need to use on the
fruit trees anyway. Could you explain
the problems, and/or tell us what to
look for in a new septic system?

Margaret McKenzie,
tonymck@senet.com.au

The term septic tank is generally used for sys-
tems that include a septic tank followed by a
leach field/adsorption trenches. These are by far

the most common decentralised domestic waste-
water treatment system in Australia, both past
and present. These systems, if sited appropri-
ately, installed correctly and maintained as re-
quired do a fantastic job of treating wastewater.

However, a survey of systems in New South
Wales in the late 1990s showed that over 75%
of these septic systems where failing due to one
of the above-mentioned factors going astray.
This figure may be on the decrease now but
we still have a significant problem.

Septic systems require soil with good water
adsorbing qualities and that is high in organ-
ic matter—a deep layer of topsoil is best (some-
thing in short supply in Australia).

Your soil should be tested by an independ-
ent soil analyst. A high water table is also
bad, particularly if you are using bore water,
as treated wastewater may percolate down. In-
stalled correctly refers to correct sizing of tanks
and trenches for current and reasonable fu-
ture needs. If you’re going to have a family or
the house will get larger, spend the money now
to have an appropriately sized system in-
stalled. Also, inspect the installer’s work so
you know what you are getting. Better still,
give them a hand so you have complete qual-
ity control.

Cut corners are an unfortunate blight in the
building industry. Maintenance comes down
to the owners/occupiers. Cleaning and pump-
ing out septic tanks every three to five years is
not something that can be left until the septic
tank overflows. Also, when buying or selling a
property, wastewater treatment information
should, or rather, must be exchanged.

There are a number of septic tank manufac-

Write to us!
We welcome letters on any sub-
ject, whether it be something you
have read in ReNew, a problem you
have experienced, or a great idea
you have had. No matter what it
is, if you think readers would find
it interesting, drop us a line!
Send letters to: ReNew, PO Box
2919, Fitzroy VIC 3065,
email: ata@ata.org.au
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turers offering improved products. In general,
larger tanks and tanks with baffles remove more
of the solids and fats/greases that clog trenches.
Add-on outlet filters also reduce clogging sig-
nificantly if cleaned on a regular basis.

The benefits of add-ons like a reedbed or
other filter systems between the septic tank and
the soil is that the water is cleaned to a higher
standard thus significantly reducing the risk
of polluting the groundwater and overload-
ing trenches and the surrounding soil with
too much nutrient and salts.

In-depth investigation into your land’s ge-
ology and hydrology combined with knowl-
edgeable investigation of options, designs and
correct installation and maintenance makes
for an empowered and involved user—some-
thing that this world needs more of.

Ralf Pfleiderer,
MRPS Green Consultants

Thermostatic showers
One very efficient water saving device
is the thermostatic shower unit. It has
one tap to control the water flow and a
dial to set the temperature. Once the
cold water has run out of the hot pipe,
the water temperature is automatically
controlled, so that you cannot be scald-
ed (or frozen), regardless of how slow
or fast you set the water flow. Thus, you
can save a lot of water by slowing the
flow to a trickle while soaping and
shampooing, then increasing the flow
for rinsing. Also, there are no protract-
ed attempts to adjust the temperature,
while water is flowing uselessly down
the waste pipe.

I do not recollect seeing this marvel-
lous addition to the bathroom being
promoted, either for its water saving or
its safety attributes. We first bought one
in 1972. Having moved yet again, it is
on the retro-fit shopping list once more,
which is what prompted me to bring it
to the attention of readers of ReNew. I
can thoroughly recommend it.

Richard Stanford,
Blackalls Park NSW

Pet poo loo
I have been following with in-
terest the recent letters con-
cerning pet droppings. Some
years ago, living with a dog in a
suburban environment, I felt
there was a need to make use
of the plant nutrients in pet fae-
ces in a human-friendly way.
Our local vet advised that as
well as the usual organisms found in any animal faeces, they could contain intes-
tinal worms or the eggs of intestinal worms that can be harmful to humans. His
advice was to permanently bury all pet faeces as soon as possible after dropping.
He said that the eggs could remain dormant for up to a year in an environment
that did not favour hatching, and then hatch when conditions change. This could
happen in a cool compost heap followed by spreading the compost on the soil; the
resultant hatchlings can then re-infest pets or humans.

I set myself the task of designing a device to fulfill the following conditions:
Human friendly; keep the beneficial plant nutrients on the property and available
to plants; require handling of faeces once only by permanent burial; easy to use
without touching by hand or stooping down; placing the faeces in a decay pro-
moting environment; be easy to move if necessary; be robustly made to last many
years; not affected too much by ultraviolet light.

After many modifications and observations of its use in several locations, the
result was the ‘Pet Poo Loo’. Very simply it is a hole in the ground with a device to
stop the hole collapsing and a hinged lid that is opened by pressing down with the
foot. It consists of three parts: the body, a hinge and a lid. I found the best material
for the body was a 300mm length of 250mm diameter PVC stormwater pipe. For
the lid I used a piece of reasonably weatherproof plywood and a robust ‘T’ hinge,
galvanised steel or better attached by bolts and nuts. The smooth pipe makes it
easy to pull out of the ground for relocation.

The location of the device is important for successful operation. It must be easily
accessible to humans, be in a cool shady spot and in soil that is biologically active.
The hole should be dug as deep as possible with the device set as low as possible
with just enough room for the lid to be hinged open. A long-handled scoop and
pusher makes the job of picking up more pleasant and more likely to be done daily.

The need to move the device depends on
the number and size of pets, the food type
and the biological activity of the soil. Canned
food seems to take longer to break down than
homemade food of high vegetable content.
Placing some compost type worms in the
hole speeds up conversion, especially for
chemical gardeners. Cutting off the bottom
of a plastic bucket with a lid, and using that
can make a trial unit; although it does mean
stooping down to open the lid.

Graham Roberts, Pambula NSW
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Keeping warm this winter
So many heating options, so many fuels; how do you work out which is
best for you and the environment? Lance Turner looks at the options

For the majority of Australians,
some form of heating is required
at least some of the time during

the colder months.
Unfortunately, many people choose

the wrong heating options (both for
their hip pocket and the environment)
simply because they don’t understand
the options and the fuels they use.

Like most appliances nowadays, there
is a huge range available, with many
styles and features, so which one really
is the right option for you?

Convection versus radiant
Firstly, let’s look at the two main forms
of heating—convection and radiant.
There is a big difference between these
two types of heating, and which one is
more suitable for your situation will
depend on many factors, including the
house you live in and the habits of the
occupants themselves.

Convection heating works by heat-
ing the air inside a room and circulat-
ing it around the home. The warm air
heats the inside of the home as well as
its occupants. Fan heaters and central
heating are two versions of this system.

Radiant heating works by heating an
electric element, or ceramic plates in the
case of gas radiant heaters, until they are
so hot that they radiate large amounts
of heat directly into the room. This
causes objects in the room to become
warm and then themselves re-radiate
the heat, so in effect, everything in the
room close enough to the heater be-
comes a heat radiating surface.

There are also many heaters that per-
form both functions. Electric oil-filled
heaters are a good example. They not
only heat the air around them and pro-

duce warm convection currents, they
also get hot enough to radiate heat di-
rectly onto objects in the room.

So, which type of heating system
should you choose? Well, if the house
you live in is draughty and is not well
insulated, then there is no point look-
ing at a convection heater, as the air you
are paying good money to heat up will
be escaping into the wilds of the out-
side world. In this situation, radiant
heating is most likely the best solution.

On the other hand, if your house is
well sealed and insulated then a con-
vection system may be more suitable,
but really, either system, or a combina-

tion of both, would be suitable.

Insulation and efficiency
There is no point spending hundreds
of dollars a year in making heat if it es-
capes out of the house faster than it
should.

If you own your home, make sure it
is well insulated, with foil and bulk in-
sulation in the ceiling plus foil and/or
bulk insulation in the walls. The better
insulated a home is, the less it costs to
heat. For more information on insula-
tion options, see the Insulation Buyers’
Guide on page 70 of this issue.

And don’t forget the windows. Those

Gas log fires look like the real thing, but with greater efficiency and lower emissions.
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huge expanses of glass so common in
modern homes are not much better
than a huge hole in the wall as far as
thermal efficiency goes. If you don’t
have double glazing (and even if you
do), make sure you close the curtains
when you need to run the heater.

Also of considerable importance is the
use of pelmets above the curtains. On
windows without pelmets, the air
against the glass rapidly cools and sinks
to the floor, producing a convection
current that draws warm air from near
the ceiling down across the glass, rap-
idly cooling it and wasting the heat it
contains. This airflow can be consider-
able and can waste a great deal of heat.
A pelmet that meets the wall, positioned
across the top of the curtains, will great-
ly reduce this airflow and the subse-
quent heat loss.

Ceiling fans
As most people know, hot air is lighter
than cold air and tends to rise towards
the ceiling. This means that with a con-
vection heater, it can be quite cold low-
er down in the room while the
temperature near the ceiling may be 40
degrees or more! To keep air circulat-
ing and the temperature in the room
more even, a simple ceiling fan can be
used to force the hot air downwards.
Ceiling fans use very little energy com-
pared to heaters, and by allowing you
to make the best use of the heat you are
generating, can reduce your energy
bills, not increase them!

Many fans now have a reversing
switch so that they blow upwards in
winter. This still has the effect of shift-
ing the hot air away from the ceiling and
down towards you.

Heat shifters
These are simple fans or fan and duct
combinations that take the excess heat
that accumulates near the ceiling in one
room and use it to heat a second room.
They actually work quite well, and al-

most heat the second room for free. You
can buy them as kits, or make them up
yourself from a fan, a bit of ducting and
a vent cover or two.

Heat exchange ventilators
These devices are far more common in
the energy-efficient homes of Europe
than they are in Australia. When a home
is tightly sealed, ventilation can be im-
portant to remove some of the stale air
from the home. However, simply re-
moving air and replacing it with cold
air from outside has the effect of wast-
ing heat and cooling the home—not
what you want in an energy-efficient
home!

Heat exchange ventilators work by
extracting heat from the outgoing stale
air and using it to warm the incoming
fresh but cold air, thus reducing the
amount of energy needed to maintain
a suitable air temperature in the home.

Temperature settings
Before we look at the options in more
detail, just a word on temperature set-
tings. The ideal surrounding air tem-
perature for the human body is around
23°C. However, this is for a body at rest,
with light clothing, so there is no rea-
son to run a heating system at this tem-
perature. Generally a home will be
comfortable with the thermostat set to
around 20°C or even a bit lower, de-
pending on what you are doing (if you
are cleaning, you probably won’t need
heating on at all until you are finished)
and what you are wearing, so consider
putting a jumper on rather than turn-
ing up the thermostat by three or four
degrees. Remember, for every degree
above 20°C that you set the thermostat,
you use around 15% more energy to
maintain that temperature.

Electric
One of the most common forms of
heating is electric, whether it be elec-
tric bar heaters, fan heaters or other

forms. Most types (but not all—see be-
low) have one thing in common—they
are around 100% efficient. In other
words, all of the energy that goes into
them turns into heat. Now, you would
think that this would be a good thing,
especially as combustible fuel type heat-
ers are usually well under 90% efficient
due to heat losses up the flue. Howev-
er, when you take into account how
most energy is generated in Australia—
by the burning of very polluting fossil
fuels like coal—and that the entire fuel
cycle, from fuel burning to delivery at
the power point is around 30% effi-
cient—then you can see that electric
heaters are one of the worst options as
far as efficiency and environmental
damage are concerned.

The only way around this is if you
produce your own electricity in a clean
manner, or buy 100% green power from
an electricity company.

So why are electric heaters so popu-
lar? Well, firstly, they are very conven-
ient—you just plug them in wherever
there is a power point.

Secondly is the initial purchase price
of the heaters themselves. You can go to
your local department store and buy a
fan or radiant heater for $20! It may only
last a few years, but for many low-
income earners, it is all they can afford.

However, this ignores the running
costs of such a device. As an example,
consider running a 2400 watt fan or ra-
diant electric heater. In Melbourne we
generally pay around 15 cents per kilo-
watt-hour for electricity. Now, a 2400
watt heater uses 2.4 kilowatt-hours eve-
ry hour—that’s 36 cents of electricity
an hour, or, for 12 hours of heating,
that’s $4.32 per day or $30 a week, just
to run one heater to heat a large room
or small apartment (assuming it is rea-
sonably well insulated).

If, for whatever reason,  your only op-
tion is electric heating then you will need
to consider the type, so let’s have a
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look at them in a bit more detail.

Reverse cycle airconditioners and
heatpumps
Heatpumps (airconditioners are a type
of heatpump) work not by using elec-
tricity to make heat directly, but by us-
ing it to move heat from one place to
another. In a reverse-cycle aircondition-
er, for instance, heat is taken out of the
cold air outside (yes, there is still plen-
ty of usable heat in even the coldest air!)
and dumping it inside where it is need-
ed. Because the electricity is only being
used to run the fan and compressor
motors, it is not unrealistic for an air-
conditioner using 2000 watts (2kW) to
generate the equivalent of 6kW of heat.
This gives them an effective efficiency
of well over 100%—in this example, the
efficiency, or more accurately, the coef-
ficient of performance (COP), is 300%,
or a COP of 3.

Obviously, this makes the reverse-
cycle airconditioner a better option than
a straight radiant or fan heater—you get
far more heating capacity for the ener-
gy dollars spent. However, the initial
purchase price is much higher—up to
$1000 or more, depending on the size
of the machine—but this may well be
recovered by much lower energy bills
in just a few years.

There are other forms of heatpumps
available, some with much higher
COPs. Geothermal heatpumps use the
almost unlimited heat sinking and
sourcing capacity of the earth (or some-
times a large body of water such as a
lake) to provide a lot of heat at even low-
er cost than a reverse-cycle machine.
COPs of six are not unusual with these
types of systems, although they are far
more expensive to install initially.

Radiant heaters
We have discussed these earlier; they are
generally a simple set of heating ele-
ments in a reflective steel case. They are
cheap to buy, but expensive to run, but

may be suitable for short-term uses
such as in bathrooms—where you only
want to heat you, not the whole room—
as they are quick to heat up.

Another version of these are the heat
lamps found in many bathrooms.
These are basically a large incandescent
(which means glowing) element inside
a glass bulb, and are designed to pro-
duce heat more so than light, although
they do produce both.

These bulbs are usually rated be-
tween 250 and 500 watts, making them
similar in energy use to small radiant
bar heaters. However, many people get
into the habit of using them as lights
and not just heaters, so they can end up
using a lot more energy than they
should.

Oil filled
These are okay for some situations,
such as providing low-level heat to
smaller rooms, and many people use
them as clothes dryers as they usually
don’t get hot enough to cause fires.
However, you must be careful when us-
ing any heater as a dryer—many fires
have been started this way!

Oil heaters generally have thermo-
stats which provide some form of tem-
perature control, although some are
better than others.

For general heating of smaller rooms
these heaters may be suitable, but they
have the disadvantage that they take up
to 15 minutes or more to warm up be-
fore they provide any real heating effect.

Fan heaters
These are very common and are gener-
ally big power consumers, most being
rated at 2200 to 2400 watts on their
highest setting. Most use nichrome wire
as the heating element, which may or
may not last a few years, depending on
the quality and design of the heater.
Some better quality units use ceramic
heating elements which last far longer
(as I write this, I have a 15 year old, 1200

watt ceramic Micro Furnace brand fan
heater running in my room rather than
running the central heating to heat the
whole house) and are worth the extra
money if this is what you decide to use.

Personal heaters
These also use electricity to make heat
directly, but are designed to radiate heat
directly onto a person at close proximi-
ty, and are often placed under or next to
a desk. Power ratings for these devices
are far lower than other forms of elec-
tric heating, starting at just 70 watts for
the foot-warmer variety and going to
around 300 watts for larger panel heat-
ers.

These are a simple, convenient and
fairly low-cost option if you are in one
place for long periods of time, such as
when working in a home office.

Gas
The other common form of heating is
gas, be it natural gas or LPG. Gas heat-
ers also come in many forms and are
broadly separated into radiant and con-
vection, or combinations of the two.

Radiant
Most of you will have seen the old Vul-
can radiant heaters built into the fire-
place of many a Victorian home. These
use a gas flame to heat ceramic plates to
orange heat, which then radiate heat
into the room. They usually have a cir-
culating fan that causes hot air to exit
from the grill at the top of the heater,
thus making them both radiant and
convection heaters.

Obviously, this type of heater needs
both a gas and an electrical connection,
so be aware of that fact when costing
the system.

There are other types of radiant heat-
ers that don’t use fans, and there are even
flueless ones that can be moved around
a room, at least as far as their flexible gas
hose allows. However, these are illegal
in at least some states of Australia now,
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Special Price for
this issue* of

ReNew!
Free Wind Turbine

Tower Kit
Just purchase any new AIR wind turbine from us
and receive a FREE 27’ tower kit, Value $450.00.

All you need to supply is the steel pipe as per
instructions supplied.

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

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

*Offer expires 20th September 2004. No other discounts apply.
Offer is limited to the first 12 purchasers only.

www.pwt.net.au
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due to the exhaust emissions—which
go straight into the room!

Convective
Another type of gas heater is the ‘wall
furnace’, which uses a gas flame to heat
large, flat plates inside the furnace over
which a fan blows air from the room,
sucked into the heater through a grille
at the bottom of the unit. The air is rap-
idly warmed and enters the room from
the top of the heater.

Gas wall furnaces are ideal for heat-
ing large single rooms, or even a small
home. Many have a vent from the back
so that they can be fitted into a wall and
provide heat to two rooms.

Gas log
For those of you who love the look and
feel of real flames, then a gas log fire is a
possible option. They are far cleaner than
an open fireplace, in both terms of main-
tenance and pollution produced, and

many of them are quite convincing.
For those of you who haven’t seen

one, they are shaped like a normal fire-
place but have a set of fake, fireproof
‘logs’ installed, under which is a gas
burner. The flames flow up around the
logs, producing a fairly realistic effect,
and causing the logs to radiate heat into
the room at the same time.

Efficiencies of these heaters vary
somewhat, so you must ask about their
heating ability compared to fuel con-
sumption when buying.

Central heating
This term refers to any form of heating
that heats an entire home, but the most
common form seems to be gas ducted
central heating, which has a large gas
furnace outside or in the ceiling which
pumps heated air to ducts in the ceil-
ing or floor of each room.

One thing to watch out for with cen-

tral heating systems is the placement of
the thermostat controller. If it is placed
away from the living areas and where
there are no heating ducts, it will rarely
give an accurate indication of the tem-
perature in those living spaces, and may
have to be set much lower than the tem-
perature required.

A system that can heat a whole home
will use a lot of gas, so you must expect
gas bills to jump up to several hundred
dollars a quarter during the winter
months. Obviously, this cost also corre-
sponds to a similarly high production of
greenhouse gas, although emissions from
gas heating systems are usually much
cleaner than electric heating systems.

Hydronic
Hydronic systems use heated water to
heat the home by piping it through ra-
diators in the major living areas of the
house. The radiators heat objects near-
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by directly, as well as by heating the air
in the home.

Hydronic systems use either a large
storage tank that is heated, usually by a
gas burner, or an instantaneous system,
much like a normal instantaneous wa-
ter heater but large enough to provide
enough water (which is recirculated in-
side a closed loop system) to heat the
whole home.

These systems can be quite efficient,
and have the advantage that the radiator
temperature can never exceed the boil-
ing point of water, so can never be a fire
hazard. This makes them ideal for dry-
ing clothes, or for homes with children
who like to poke objects into heater grilles.

Hydronic systems can be expensive
to install, as the whole house has to be
plumbed, preferably inside the walls, so
they are best installed at the time of
house construction.

Wood fires
There is nothing more romantic than a
wood fire, right? Well, maybe, but there
are very few things more polluting than
a wood fire as well, at least the way most
people in Australia use them.

Many people believe that wood is a
renewable resource, but in fact, most
firewood harvested for use in Australia
comes from old-growth forests. An-
cient trees, sometimes more than 1000
years old, are cut down and carted away.

They are replaced with seedlings, if an-
ything at all, thus destroying the eco-
systems that the trees hosted. While the
forestry industry still calls this sustain-
able, only by stretching the broadest
definition of the word could anyone
consider it so.

Slow combustion
Aside from the forest destruction, there
is also the pollution produced when the
wood is burned. In a properly operated
slow combustion heater, there should
be mainly CO2 produced. However,
most people simply fill the firebox to
the brim and turn down the air damp-
er so that the wood often smoulders
more than burns cleanly (so the emis-
sions become greatly more polluting
and include large amounts of meth-
ane—a very strong greenhouse gas—
and particulate pollution), which adds
to smog levels and can trigger asthma
attacks in susceptible people. Indeed,
wood smoke is now deemed to be more
harmful than tobacco smoke as it con-
tains a greater range of toxic chemicals.

Wood heaters have become such a
pollution problem that even the wood
heating industry recognises it and has
tried to address the issue. The use of
double and triple burning systems and
other methods of pollution reduction
have helped, but only when a heater is
used correctly.

However, if a slow combustion heat-

er is used correctly, efficiencies of up to
60% are possible with the use of prop-
erly dried timber or fuel bricks.

Masonry heaters
These are the most efficient of all the
wood heaters, and produce relative little
in the way of emissions. They work by
burning the wood hot and fast once or
twice a day. The heat generated is ab-
sorbed by thick masonry plates that sur-
round the firebox. These plates then
re-radiate the heat over a period of hours.

Masonry heaters are readily available
in many European countries, but not
in Australia, as far as I am aware. If you
want to use wood for your heating
source and can find a masonry heater,
then go for that option.

Open fireplaces
While slow combustion heaters can be
run relatively cleanly if used correctly,
the very nature of an open fire means
that around 90% of the energy con-
tained in the fuel goes straight up the
chimney. What’s more, most fireplaces
produce considerable amounts of
smoke and tar, so chimneys need regu-
lar maintenance, including the occa-
sional clean. If this isn’t done, chimney
fires can result when the accumulated
creosote catches fire.

There is no way to run an open fire
efficiently, but you can convert open fire-
places to be more efficient by installing
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a slow-combustion fireplace insert or
even a gas one. See Dean Martin Enter-
prises, www.dme.sohounion.com for in-
formation on converting your wood or
oil heater to gas.

Solar
Almost all of the energy available on the
planet today comes or has come from
one place—the sun. Every day, the sun
dumps thousands of times more ener-
gy on the planet than the human race
uses from all sources, yet very little of it
is used by people directly.

There are two common ways to use
the sun to heat your home, both of
which can be highly effective in com-
bination with good house design and
construction.

The most obvious use of solar to heat
a home is with passive solar design.
Here, a home is oriented so that it has
expanses of glass facing north so that in
winter the sun will enter and heat the
home, while in summer the sun is ex-
cluded by the use of eaves, blinds or
other methods. For a novel heating
method using large mirrors, see the ar-
ticle ‘A heating system that does not cost
the earth’ on page 24 of this issue.

Flat plate and box collectors
These consist of a large area glass-
covered flat box that is used to heat air
which is then pumped into the home
using a fan. Small (say 1 x 2 metres) flat
box heaters can be used to heat rooms
individually, while larger (say 3 x 4 me-
tres) roof-mounted collectors can heat
an entire home, at least when the sun is
shining.

These types of solar heaters have the
advantage that they can be added to any
home that has good solar access—mean-
ing it has some roof space or window
space facing north without being over-
shadowed by trees or other obstructions.
See www.alternativefuels.com.au for an
example of this type of heater.

Solar boosted hydronic
You can also use the heat from the sun
to provide some (or sometimes all) of
the heat to a storage-type hydronic
heating system. Indeed, some hydron-
ic systems are designed to be primarily
heated by solar, with gas or electric
boosting as a backup.

Other factors to consider
Okay, so we have looked at the major
options, but what other factors are there
to consider?

One factor that most people don’t re-
alise is an issue is standby energy con-
sumption. For example, the constantly
burning pilot light on your gas heating
system can use a great deal of gas over
the months when the heater is not in
use, so consider a heating system that
uses electronic ignition or has a pilot
lighting system that is easy to access and
use. Shutting down the pilot light of a
heater can save $20 to $30 or more of
gas per quarter.

However, also check that the stand-
by power of any heating system, wheth-
er it be gas, electric or whatever, is
minimal, and make sure you have easy
access to the power switch so that you
can turn the system off at the wall when
not needed. The thermostat may look
like a passive device, but in many sys-
tems they have their own electrical
power supply that runs 24/7 whether
the heater is being used or not.

There is also the factor of embodied
energy and recyclability to consider.
Houses and heating systems don’t last
forever. It’s worth considering, when
they are removed, can they be reused
or recycled, or do they end up in land-
fill? Imagine how much space 50 or so
metres of 300mm silver ducting takes
up in a garbage tip!

Look to the stars!
No matter what heating system you are

looking to install, you should always
consider all of the factors that we have
discussed here. Going for the cheap and
simple option, such as an electric fan
heater, might seem like the best way, but
it will usually cost you more in the long
run.

The trick is to know how much en-
ergy a heater will use, how much each
unit of energy costs, as well as how
much pollution each unit of energy
produces.

This means doing a bit of research,
asking questions of sales people and/or
manufacturers, and finding other
sources of information.

Some heaters, such as reverse-cycle
airconditioners, have energy star rat-
ings, so check out these figures first,
they are a good start and will give you a
basis for comparison between similar
machines at least. The more stars, the
more efficient the machine, but also
look for the actual energy consumption
figure, listed in kilowatt-hours, on the
energy ratings label—the lower this fig-
ure, the better. See the website
www.energyrating.gov.au for more in-
formation.

By now you will realise that there is a
lot more to selecting the right heating
option than just wandering around the
local department store. It really is worth
doing your homework, asking ques-
tions and if you are not sure that a sys-
tem is not right for you, don’t buy
it—keep looking until you are sure.

Everyone will have their own per-
sonal preferences, and what matters to
some people, such as environmental
concerns, ease of use, or even how
trendy the system looks, won’t matter
to others. For me, I would consider the
most ecological options first, so my
order of preference would go some-
thing like: solar, solar/gas, gas, heat
pump, electric, and wood at the bot-
tom of the list. ✲✲✲✲✲
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The environmentally
friendly way to process
sewerage, waste water

and organic waste
Forget smelly septics or chemical treatments.
Experience the benefits of a natural system
using exciting technology!

A&A Worm Farm Waste Systems
Unit 5 2135 Frankston-Flinders Rd Hastings 3915

Phone: 03 5979 1887
Fax: 03 5979 1854

wormfarm@pacific.net.au   www.wormfarm.com.au

� Natural process
� No smells
� Environmentally friendly
� Low cost
� Excellent nutrient for the garden
� Low maintenance
� EPA approved
� NSW Health Dept approved
� Can be fitted into an existing

septic tank
The natural way to process garbage,sewerage

and waste water in one chamber!
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Heating your home in winter not only causes pol-
lution, but also costs you money. Whether you use
gas, wood, electricity, or oil, you contribute to plane-

tary pollution and pay for it, one way or another. In the south-
ern states of Australia, no matter how well you insulate your
home, every day during winter you need hours of additional
heat to maintain a comfortable temperature inside your home.

Even though my new well-insulated 180 square metre RAL
kit home has a large northern window—according to the
principles of solar passive design—frequently, the amount
of heat captured from the sun is not quite enough to warm
the house.

To begin with, on most winter days there is not much sun.
The cold days here at Mt Best in south-eastern Victoria are
cloudy and windy. Moments of real sunshine are brief and
interrupted by moving clouds. On those cold, not-so-sunny
days, I wish my north-facing double-glazed 10 square metre
window was twice the size.

Living close to nature on the edge of the Strzelecki State
Forest, I am reluctant to disturb and pollute this wonderful
area with the smoke from a fireplace. So, I decided to inves-
tigate an alternative for supplementary heating.

At first I considered geothermal heating. My 1.1kW wind
turbine, supplemented by solar panels, frequently gives me
excess power that could be used to run a geothermal heat
pump. Commercially available heat pumps can deliver ap-
proximately 4kW of heat while consuming only about 800
watts of electricity—not much more than a fridge. Howev-
er, building the house and installing a hybrid wind/solar pow-
er system had exhausted my budget. I just could not afford
geothermal heating and the associated excavations.

Heating criteria
With a limited budget, I kept thinking of alternatives. My
dream solution was some sort of heating that:
• does not create any pollution
• has several kilowatts of heating capacity (makes a substan-
tial heating contribution)
• does not cost any money to run (I don’t like bills)
• does not require any modifications to my house

A heating system that does
not cost the earth

• is simple to install, adjust and can be easily removed if
necessary
• does not take away any of my living space
• is easy to maintain and preferably lasts at least 20 years be-
fore any service is required
• looks good and does not spoil my view
• is safe to use
• can withstand strong winds, which can exceed 200km/h at
Mt Best. (The record was 240km/h wind at nearby Toora
wind farm, which is situated at a lower altitude than my
home.)
• fits within my budget, which has shrunk to $400
• can be adapted and installed to any house anywhere on the
planet.

Using the power of the sun, Tom Chalko has devised a simple and cheap
way to help keep his house warm this winter

Tom’s supplementary heating helps keep his house warm and

also creates beautiful solar art displays on the ceiling.



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 88          July-September 2004               ReNew      25

material to act as a mirror. It needed to
be safe, durable, easy to maintain and
cheap. Glass mirrors were out of the
question because of safety and cost con-
siderations. The cheapest option, alu-
minium foil on some sort of plywood
backing, failed my durability require-
ment as the foil would be easily dam-
aged when walked on or cleaned. Also,
aluminium oxidises in time, becoming
less reflective.

The material of choice turned out to
be stainless steel. After shopping
around, I bought three sheets of 4 x 8
feet (approximately 1200 x 2400mm)
for about $390. In the shop, I asked
them to cut the sheets in half so they
would be easier to transport. I ended
up with six squares of approximately
1200 x 1200mm.

I recommend that you use a metal
shop guillotine to cut the steel. It only
takes seconds on such equipment, com-
pared to a long struggle with any other

The stainless steel mirrors are easy to install and remove during summer when they

are no longer needed.

Figure 1. The solar reflector can be installed on almost any sun-facing window. In

southern states of Australia mirrors can double the amount of solar heat entering

windows in winter. In areas of high snowfall, mirrors should be installed at an angle

to facilitate self-cleaning.

Once I wrote down all these wishes,
it seemed too ambitious to achieve them
all. Even if I decided to build my own
solar heat collector, transporting the
heat from the solar collector and stor-
ing/radiating it inside would require sig-
nificant modifications to the house; not
to mention blowing my budget!

Power of the sun
It was obvious that I had to use the sun,
but how? Then, in a moment of inspi-
ration I remembered my wish of dou-
bling the size of my northern window.
It dawned on me that it is possible to use
mirrors to achieve the same result!

 In front of the northern window,
there is a 3 x 6 metre deck. A mirror,
say 3 x 3 metres (9m2) installed flat on
this deck, would effectively double the
amount of solar energy entering the
window for several hours every day,
whatever the weather. The transport of
heat to the house would occur with the
speed of light with no losses or delays
associated with heat storage and trans-
fer. The well-insulated house interior
itself would work as a solar collector.
Since the sun can deliver up to 350 W/

m2, my 9m2 mirror should be able to
deliver up to  three kilowatts of heat.

The right material
The problem was finding a suitable
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tool. Getting the squares cut proved to
be a wise choice as it made them easier
to handle even by one person on a
windy day.

Setting up the ‘mirrors’
Before fitting the squares on the deck
with wood screws, I had to blunt all ra-
zor-sharp edges. I did not bother to re-
move the plastic protective cover on the
so-called ‘finished’ side as I faced the
shinier side up to reflect the sunshine.
If you find stainless steel with a mirror
finish, this of course would be the pre-
ferred side to use.

 The deck remains fully functional.
Walking over the steel mirrors is fine,
however in wet weather, one needs to
be careful because steel can become
slippery! Maintenance is easy, as the
stainless steel can be wiped clean or even
polish from time to time.

On rare hot winter days, it is very easy
to shade the mirrors, or even unscrew
and stack them up in the corner of the
deck. Of course, I plan to remove them
during summer.

The solar reflectors can easily be
adapted to any north-facing window in
any home. It is best to put the mirror as
close to the window’s edge as possible
to maximise the amount of time the

sunshine enters the window. The size
of the mirror can easily be determined
experimentally and there is no point in
installing too large a mirror.

Although the mirror can be installed
at any angle, or even put on a sun-track-
ing device, I think it should be horizon-
tal so as not to block the view from your
window and to reduce wind resistance.
With wild weather becoming more fre-
quent everywhere this could be quite
important.

How does it perform?
On a recent overcast day with flashes
of sunshine interrupted by moving
clouds and rain, the outside tempera-
ture was 10 degrees. With the stainless
steel collector in place between 10 and

11.30 am, the temperature inside the
entire house rose from 15 to 22 degrees.
The amount of solar heat captured dur-
ing the entire day was enough to main-
tain the inside temperature above 18
degrees until bedtime.

The solar reflector has fulfilled all my
criteria. There are no additional bills to
pay, no pollution, no modification to
my home. The cost of the fully installed
solar reflector is around $150 per kilo-
watt .

The unexpected bonus from install-
ing steel mirrors turned out to be beau-
tiful solar art displays on the ceiling
inside the house. Reflected sunshine
from the steel mirrors produce fascinat-
ing and changing light patterns creat-
ing a wonderful ambience.    ✲✲✲✲✲

Safety warnings
Working with thin sheet metal can be
quite dangerous, so please heed the fol-
lowing warnings:

• Stainless steel in particular will form
razor sharp edges when cut, so these
edges must be removed (as mentioned
in the article) with a fine file or carbo-
rundum paper. It is also a good idea to
put a small radius on the corners of each
sheet rather than leaving them square—
a rounded corner is far less dangerous.
When handling steel sheet, thick rub-
ber gloves will protect your hands from

serious cuts.
• Due to the possibility of a flying sheet
of stainless steel becoming a lethal object,
we recommend that you mount each
stainless steel sheet in its own wooden or
aluminium frame, thus removing any
possible edges. This makes them safer and
easier to handle, as well as easy to fix to
the verandah floor or frame. They should
also be mounted with at least one suita-
ble fastner at each corner and the centre
of each edge—a 40mm stainless steel
screw is the minimum we would recom-
mend in a high wind area.
• Stainless steel becomes very slippery

when wet, so we recommend that you
attach non-slip pads or strips to your
steel sheet. One non-slip button or
square every 150mm or so should be
adequate, while covering less than 20%
of the reflective area. This material is
available in pre-cut circles (sometimes)
and tape form from safety supply shops
and marine stores (probably the cheap-
er source), and you can even get a trans-
parent form which would be ideal for
this application.
• Do not try to make concave mirrors.
Sunshine that is focused at one point
may create a fire hazard.

RAL HOMESRAL HOMESRAL HOMESRAL HOMESRAL HOMES
Modular Kit Housing delivered throughout Australia & overseas.
www.ralhomes.com.au    ph:(03) 5352 2352
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All-star homes—when five
stars just aren’t enough!

Moving to eight-star residen-
tial building performance in
Victoria would be a no-

regrets proposition according to re-
search conducted for the Alternative
Technology Association (ATA, publish-
ers of ReNew) in 2004.

The study explored what an exten-
sion of the Victorian Government’s
five-star rating scheme for residential
buildings might mean for the environ-
ment, Victoria and individuals.

Already the new five-star scheme in
Victoria is making an impact even be-
fore it is phased in. From July 2004, new
homes will have to be five stars alone
or four stars plus solar hot water or a
rainwater tank. From July 2005, new
homes will have to meet five star stand-
ards and install water-efficient fittings
with a solar hot water system or rain-
water tank.

‘It is impressive how rapidly the
building industry has geared up for this
change, with regular training, market-
ing and sales of five-star rated houses
introduced over the past two years,’ said
Rachel Ollivier, ATA Chief Executive
Officer.

‘This recent research shows the val-
ue of extending the scheme for indi-
viduals as well as the state. Because of
this, ATA would like more stars sooner
rather than later.’

The study explored what a 10-star
rating system would look like when
practical, economic, financial and en-
vironmental impacts were considered.

Since the present Victorian star rat-
ing scheme only rates up to five stars,

the study postulated that when a house
has achieved 10 stars it would actually
have no greenhouse gas emissions as-
sociated with its heating and cooling—
it would use some renewable energy to
supply the small heating and cooling
requirements remaining after strong
energy-efficiency measures were incor-
porated. The star values between six and
nine were then estimated by extending
the five-star scheme.

Economic benefits for all
The study was based on the FirstRate
system in place in Victoria and, like this
scheme, did not include major appli-
ances or the benefits of improved house

prices for those with increased star rat-
ings, both of which play an important
part in the ‘whole of house benefits pic-
ture’. Research in the Australian Capi-
tal Territory has shown that houses
scoring higher energy ratings have
higher resale value, but this benefit has
been ignored in the ATA study, to pro-
vide a conservative estimate.

The study found that as the star rat-
ing of a house went up, both the state-
wide economic benefits and
environmental benefits increased. This
debunks the myth that good environ-
mental performance requires a trade-
off against economic performance.

The personal financial benefits of re-

New research proves the economic benefits of even more efficient houses
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A five-star house on the market in Victoria.
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duced energy bills also increased, al-
though as the number of stars increased,
so did the up-front capital costs.

‘Up to eight stars, is still a no-regrets
proposition and for this reason ATA ad-
vocates moving to mandatory eight stars
fast,’ said Ms Ollivier.

In the building industry, energy-effi-
cient houses benefit the economy be-
cause more work goes into a house
upfront rather than into electricity bills
in the long term. This means more jobs
in the building sector and more jobs
overall because the electricity industry
is heavily automated. With higher star
ratings the cost of new power stations
will also be avoided.

‘This research points to ways that
government could best focus its efforts,
and working on cost of supply of ener-
gy-efficient products and materials is
key. Some of this will be done by the

market anyway as more and more indi-
viduals demand these products, but
government should support this with
incentives and innovation programs. It

‘Up to eight stars, is still a no-regrets
proposition and for this reason ATA
advocates moving to mandatory eight
stars fast.’
is quite likely that as this changes, the
cost of moving to higher bands will re-
duce and in future research we may
look to nine and 10 stars being no-re-
grets propositions,’ said Ms Ollivier.

The study acknowledged that there are
a number of other ratings methods in
use in Australia (see page 29) and some
still under development. Each have dif-

ferent characteristics and there is an op-
portunity to take the best from each to
improve existing schemes over time.

Performance of major appliances

should be included in house rating
schemes and the value of improved
property prices should also be consid-
ered so that maximum economic and en-
vironmental benefit could be captured
by individuals and the community.     ✲✲✲✲✲
The study was conducted by Stephan
Teske, a Masters student with the Uni-
versity of Flensburg, Germany.

✓ High quality uPVC framed double glazed windows
and doors.

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

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

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

www.everglaze.com.au

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 Plasmatron-
ics, 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.

The kit comes standard as a 12 volt model capable of han-
dling up to an 85 watt solar panel. A 24 volt version is avail-
able—remember to state which voltage you require when
ordering.

The new kit features a larger, easier to solder circuit board,
and we supply the kit with an upgraded 6 amp diode and 60
amp MOSFET. Kit includes circuit board, all components and
instructions. No case is provided.

To order your Mini-maximiser, use the form on page 84, 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 3065itzroy VIC 3065itzroy VIC 3065itzroy VIC 3065itzroy VIC 3065 or go
to www.ata.org.au

$35 (inc GST)

plus $4 postage
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NatHERS—Nationwide House Energy
Rating Scheme software
Developed by CSIRO in the late 1980s, NatHERS is a com-
puter simulation tool for house energy rating which currently
rates houses on their energy efficiency from zero to five stars,
with zero the lowest, and five the highest (the ACT and Vic-
toria are moving to six star ratings soon, and the new NatH-
ERS software will be able to respond to the requirements of
each state). The software originally rated only in increments
of one star, but half star increments have now been added.

NatHERs assesser only the house envelope, including the
levels of wall and ceiling insulation, the orientation of the house,
window size and shading, and the thermal mass of the struc-
ture.

Houses are assessed according to one of eight climate zones.
The climate data is in the form of hourly values of tempera-
ture, humidity, solar irradiation (direct and diffuse) and wind
speed. The majority of this data has been collected by the
Australian Bureau of Meteorology. Each Australian postcode
has been assigned the data set that most closely approximates
its climate. Each simulation results in a report which tells
you how much energy is needed for summer cooling and
winter heating per square metre of conditioned space, with
the option of accessing a more detailed report of building
data.

Originally, there were some criticisms that NatHERS was
developed to rate mass-market buildings, and therefore was
not as accurate for one-off alternative designs. However, the
range of the program has been expanded to include materi-
als such as rammed earth or mudbrick.

If you are using an unusual material in your design, it is
possible to contact the NatHERS help desk (preferably by
email or post) in order to refine the NatHERS specifications.
PO Box 6097
Kangaroo Valley NSW 2577
Ph:(02) 4465 1212
Fax:(02) 4465 1217
Email: admin@nathers.com
Web: www.nathers.com

FirstRate
FirstRate is software that correlates the energy use predic-
tions of NatHERS with building element properties. Devel-
oped by the Sustainable Energy Authority Victoria (SEAV),
it also rates house building envelopes from zero to five stars,
with five being the highest, in increments of half stars.

FirstRate is based on the results of around 55,000 simula-
tions in each Australian climate zone, and allows the evalua-
tion of the energy performance of each part of a house.

FirstRate can not be used when total glazing is greater than
50% of the net conditioned floor area (NCFA), or where the
glazing of any one orientation is greater than the NCFA, in
which case NatHERS has to be used.
Ground floor, 215 Spring Street
Melbourne Victoria 3000
Ph:(03) 9655 3232
Infoline 1300 363 744
Fax:(03) 9655 3255
Email: info@seav.vic.gov.au
Web: www.seav.vic.gov.au/buildings/firstrate/

BERS—Building Energy Rating Scheme
Based on the simulation engine originally used by CSIRO’s
NatHER, BERS is a computer simulation program, with a
graphics-based user interface. Developed by Hogar Wilrath
at Solar Logic in Brisbane, BERS is primarily a thermal de-
sign tool which allocates a star rating with a particular cli-
mate zone.
162 Blackwood St
Mitchelton QLD 4053 Australia
Ph:(07) 3355 2608
Fax:(07) 3355 2608
Email: info@solarlogic.com.au
Web: www.solarlogic.com.au/BersDetail.htm

BASIX—Building Sustainability Index
BASIX is a web-based planning tool designed to assess the
potential performance of residential developments against a
range of sustainability indices. The first stage of BASIX fo-
cuses on water and energy, for which targets are set. Land-
scape, stormwater and thermal comfort indices are also
activated because information relating to these indices im-
pacts on water consumption and greenhouse emissions.

Building applicants will be responsible for undertaking a
BASIX assessment for each residential development proposal
as part of the development approval process in New South Wales.
Department of Infrastructure, Planning and Natural
Resources
GPO Box 3927, Sydney NSW 2001
Ph:(02) 9762 8044
Fax:(02) 9762 8701
Email: iplan@dipnr.nsw.gov.au
Web: www.iplan.nsw.gov.au/basix

Energy rating tools in Oz
A quick guide to the various house energy rating tools currently used in
Australia. Compiled by Kate Hairsine
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Much of what we do each day centres around mate-
rial things. Our buildings are material objects
whose primary purpose is to create spaces which

nurture and delight us. The materials we choose to create
those surroundings can help or hinder that purpose. How
can we know when we are making the right choices and what
are the best materials to use?

Step 1. The unrelenting process of choice
Everything we do on a daily basis is a matter of choice. We
choose to eat Weet-Bix in a china bowl, to drive a biodiesel
car to the station, to catch a train to work. We also choose to
let many decisions be made for us, and by cooperating—or
at least not protesting or resisting—we support those choices.

It is important to identify the process of choice when think-
ing about building. Many critically important choices will
be made by proxy and you are not expected or often empow-
ered, to question these. Try doubting the use of highly vola-
tile organic compounds (VOC) in  chipboard with the average
kitchen manufacturer and you will know exactly what I mean.

If you are aware that at each and every step along the way
you are making or accepting choices, you are in a position to
at least influence the outcome of those decisions.

Sustainable building designer Dick Clarke takes us through the process
of choosing the best environmentally-friendly materials for your home

Step 2. Making the right choices
Building creators have a huge responsibility to get it right,
but we are all in a position of power when it comes to choos-
ing what our buildings are made of. If we are looking at a
house to rent, and know what it is built out of along with
some basic design knowledge, we will have major clues as to
how comfortable it will be and how much it will cost to run.
If we are buying, we can reject the McMansion plans and
opt for a more sustainable and modestly sized home, with
low-impact, high-performance materials placed strategically
in the house to maximise the advantages.

Step 3. Obtain the knowledge
The key to making an informed decision is knowledge. Us-
ing a resource such as EcoSpecifier—a highly detailed data-
base containing hundreds of products—can empower the
chooser. Publications such as Your Home Technical Manual also
provide a wealth of high-level design and selection information.

There are seven main features of building performance
which are affected by the materials we use: embodied ener-
gy, thermal mass, shading, insulation, air quality, bushfire
resistance and waste. Let’s look at these factors and compare
how different building materials perform.

What are the best building
materials to use?

Left: If you combine the appropriate materials intelligently to create an integrated design, the building will sit comfortably in its

environment. Right: Dundurabah Homestead is 160 years young because the right materials were used and maintained.
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Embodied energy
This is a measure of the total material
and energy consumed in producing any
given item, including transport. Prop-
er analysis will measure this from ‘cra-
dle to grave’ or increasingly, ‘cradle to
cradle’—often called a Life Cycle Anal-
ysis (LCA). This assessment is highly
complex, and is further complicated by
considerations of a material’s energy
benefits during its operational life. It is
an emerging area of knowledge, but suf-
fice it to say that there are certain stand-
out good and bad materials.

The first big message is reduce; the
less material consumed, the lower the
embodied energy. This is a key design
decision, so make the building no big-
ger than it needs to be.

The equally big second message is
reuse; the longer a material has a use-
ful life, the lower the embodied ener-
gy. Timber is a perfect material to reuse,
especially for structural purposes. Steel
beams are another obvious candidate.

The third message is recycle; recy-
cled materials reduce the amount of
energy consumed enormously. But
some are more easily recycled than oth-
ers. Aluminium, for all its evils when
being formed (mining and smelting),
is relatively easily recycled. Old concrete
can be reused as aggregate in new con-
crete, and old roof tiles can be turned
into lovely decorative gravel.

Some materials naturally have low
embodied energy, the most common one
being locally-sourced timber. Imported
timbers have higher embodied energy
than local ones, and may have other im-
pacts such as destruction of habitat and
biodiversity (South-East Asian rainforest
timbers being a case in point). The most
common plantation timber is radiata pine.
This is grown in huge quantities in east-
ern Australia and is arguably our most sus-
tainable timber, except that it is grown in
monocultures with their associated im-

pacts on biodiversity. Hoop pine (Arau-
caria cunninghamii) is a potential native
substitute, almost as quick growing  and
more adaptable to high-grade uses.

Thermal mass
This is a measure of a material’s ability to
store warmth and coolth. Good passive
design uses mass to absorb excess heat
from within the house during summer
days and dump it to cool night skies. In
winter, solar radiation is allowed to warm
the mass during the day, re-radiating it to
the occupants over a period of hours. It is
critical that thermal mass be well insulat-
ed from external temperatures and that it
be exposed to winter sun in cooler cli-
mate zones. Where this cannot be
achieved, its use should be limited.

Bricks and concrete are the most com-
monly available forms of high mass ma-
terials, but each has an environmental
cost. The materials must be quarried,
crushed, transported, fired, transported
again, and finally erected or poured on
site. Steel reinforcement has very high
embodied energy, so highly stressed con-
crete (like a long span suspended slab)
has a lot more embodied energy than
low-stress concrete (like a slab on
ground) while providing the same ther-
mal mass. If cement with high extender
content (over 60% blast furnace slag, fly
ash and other waste materials) and recy-
cled steel reinforcing are specified, the
embodied energy of a slab is much re-

duced—although it’s still significant.
Incidently, steel framing can create

thermal bridges if it passes through from
the inside to the outside—it is critical to
insulate it carefully. For example, steel
wall framing can reduce the overall ther-
mal insulation effect by up to 30% un-
less a ‘thermal break’ is installed.

Most of Australia has deep ground
temperatures which makes the con-
struction of slabs on the ground ideal
as a regulator of temperature and pro-
vide a good baseline for adding radiant
solar gain. The temperature from about
three metres underground is drawn up
to the surface of the slab. For example,
in Sydney that makes a starting point
of about 17 to 19 degrees, which needs
only a small amount of additional en-
ergy to achieve year-round comfort.

Mud brick and rammed earth walls
built from materials on site provide
wonderful thermal mass opportunities
with low-embodied energy, fantastic
ambience, some ‘site history’ built into
the building and no chemical nasties.
Reused bricks, stone or concrete blocks
can also yield great performance with
minimal environmental cost.

Water also provides great thermal mass
at low true cost, and can be incorporated
into slabs or walls by reusing bottles or
containers of various kinds. Where direct
solar access is not available for a living
room slab for instance, water can be used
to transfer that heat from somewhere it

Metal roofing allows designs to easily provide for light and correct shading.
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is available, using a hydronic system (pipes
embedded in the slab floor or wall).

Shading
It is critical in most parts of Australia
(even in Tasmania and New Zealand)
to provide correct shading to all build-
ings. Most large commercial buildings
have overheating problems because
they have massive areas of un-shaded
glass picking up unwelcome heat.

Glass is a wonderful material, and
how could we live without it?  But it is
a ‘heat bleeder’ in its basic form, and
for this reason needs careful treatment.
In southern latitudes it must be exposed
to winter sun but shaded from summer
sun. North of 25° south it is wise to ex-
clude the sun pretty much all year. This
rule of thumb may alter in areas of  high
altitude were detailed design informa-
tion should be sought. In Australia the
bible in this regard is Sunshine and Shade
in Australasia published by the CSIRO.

The most basic shading device is a
roof. Most roofs are fixed (storms not-
withstanding) which will mean average
seasonal performance. Operable shad-
ing lets the occupant tailor performance
to suit personal preference and unsea-
sonal variations.

Where fixed or rigid additional shad-
ing must be provided, it is best to use a
lightweight material with a light col-
oured surface facing the glazing—this
reduces the heat re-radiated from the
surface (dark colours radiate heat most
effectively). Such devices might be cor-
rugated steel roof sheeting on a metal
or timber frame, rotating metal louvres
or shutters. Timber pergolas are a won-
derful way of providing both shade and
great outdoor spaces. Timber rated class
1 or 2 durability—which include most
hardwoods and treated softwoods—
can be used for pergolas or as louvre
blades, but timber should be chosen
carefully from sustainable sources.

A great Australian tradition in shading

is roller awning blinds—often overlooked
in the last few decades. Make sure they are
light in colour (at least on the underside)
and are placed as far as possible from the
glass. This enables any heat generated to
dissipate before entering open windows.

Always place shading externally, as
once heat has passed through a sheet of
glass it is trapped and is that much hard-
er to deal with. Speciality glass prod-
ucts such as V-KOOL and other low
emissivity (low-e) coatings are effective
where no shading can be provided.

Insulation
While it is true that the windows and
doors are the areas of greatest heat loss
and gain per unit of surface area, the walls
and roof make up the greatest proportion
of a building’s surface area, and as such
carry the greatest load in resisting uncon-
trolled heat flows. There are two types of
insulation commonly available: bulk (fi-
bre batts, spray-in cellulose or wool, foam

et cetera) and foil (usually double sided)
or combinations of both.

Bulk insulation has tens of thousands
of small air spaces separated in a matrix
of various materials, the most common
being fibreglass. It works by forcing the
heat flow to raise the temperature of each
air space before passing on to the next. In
effect this slows the flow but does not ab-
solutely stop it. The thickness of the ma-
terial determines how long it holds the
flow back—eventually it becomes satu-
rated and the heat flows in or out, al-
though at a greatly reduced rate compared
to having no insulation. It’s effectiveness
depends on what kind of heat is being re-
sisted: radiant, convective or conductive.
Bulk insulation works effectively on con-
ductive heat (like a woolly jumper does)
but poorly on radiant heat if exposed for
long periods (like a long hot summer day).

Foil insulation works a little differently
to how most people think. Its main weap-
on is not reflection, but low emission: it

Left: Thermal mass in walls must be insulated, so reverse brick veneer is ideal, but

use recycled bricks if you can get them. Right: Multi-layered foil insulation in a

timber frame; high thermal performance with low embodied energy. Foil works better

in summer than winter, so the use of bulk insulation in combination with foil produc-

es the best overall result in cooler climates.
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is extremely poor at re-radiating heat. De-
pending on how shiny the surface is, it
will pass on as little as 3% of incoming
radiant heat. Thus in a perfect roof, two
layers of foil would block 99.1% of all in-
coming radiant heat! Roofs are never per-
fect, either when constructed, or when
subject to rough maintenance, so a few
percent more than this is normal.

For most of southern Australia and
New Zealand, roofs work best with a
combination of bulk and foil insulation;
the foil to keep unwanted heat out, and
the bulk to keep heat in during winter.
This would normally be arranged with
foil close to the roofing, and bulk at ceil-
ing level. In cooler climates, the thick-
ness of the bulk insulation should
increase. In areas north of Coffs Har-
bour below 150 metre elevation add
more layers of foil, and drop the bulk.

There are also health and safety issues
to consider with these materials. Foil in
all its forms has one really sore point:
don’t slice your fingers when cutting it.

If installing bulk fibreglass your
whole body should be covered and wear
goggles, gloves and mask as it is a mod-
erate skin irritant and some forms may
be respiratory carcinogen if inhaled in
significant quantities. However, many

Far left: Many materials let

you think outside the

square; timber can be

curved.

Left: Something old,

something new; new

plasterboard and recycled

timber panelling gives

variety with low material

consumption.

batts are now  marketed as ‘bio-solua-
ble’, meaning fibres eventually dissolve
in the lungs if inhaled, but wearing pro-
tection is still recommended.

Recycled cellulose is usually applied by
specialist suppliers, and apart from borax
applied to provide necessary fire resistance,
is a very benign product with the great ad-
vantage of being yesterday’s news!

Wool is okay if it is scoured (to reduce
flammability—although it can still
burn) and is sourced from excess or left-
overs, otherwise sheep cause too much
ecological damage to use their beautiful
wool for such a purpose.

There are several hybrid insulations
available, the most recognisable being fi-
breglass bonded to foil, usually fitted
immediately beneath metal roofs. Oth-
ers include expanded polystyrene (EPS)
board bonded to foil on both sides, and
flexible aerated rubber sheeting with foil
on one or both faces, as well as a mate-
rial similar to bubble wrap with foil on
each side—all excellent variations on a
theme. These can be excellent for insu-
lating thermal mass, such as in reverse
brick/block/rammed earth veneer walls.

Air quality
Air quality is critically important indoors,

as a building’s occupants are exposed to
it for many hours, or even days, at a time.
This is an area usually overlooked, es-
pecially by the building industry at large.
Ask a kitchen salesperson about the off-
gassing of polyurethane painted cup-
board doors, or the average paint
salesperson for low VOC paint, and you
will usually get a very blank look.

Every surface that surrounds us has
the potential to emit harmful chemi-
cals, the most common of which are
VOCs. These are found in paint (most
walls and ceilings), laminated boards
(most kitchen surfaces), carpets and vi-
nyls (most floor coverings), and even
polyurethane timber floor finishes.
Their harmful health effects include
mild headache through to severe im-
mune disorders.

Practical alternatives to noxious fin-
ishes exist in almost every area of a
building, they just have to be sought out
and insisted on.

Consider natural oils instead of two
pack polyurethane for a timber floor;
plant-based paints for walls and ceilings;
solid timber or low VOC board for
kitchen cabinets. One product which
many people have found difficult for
most building jobs is plant-based enam-
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sheeting (hardiplank and variants),
dressed or reconstituted hardwood
(Weathertex,  hardwood—but check the
source) amongst others. Manufacturers
provide fire ratings for all new materi-
als. Warrington Fire Research has also
published a list of commercially availa-
ble timbers with their flame resistance,
but few are sustainably sourced.

The superiority of timber structural
framing in a fire event is a surprise to
many; the timber burns gradually from
the outside in, losing strength propor-
tionally, whereas steel loses strength
suddenly as a function of temperature,
thus giving no warning as to when the
structure will collapse. Since it is the job
of the external skin of a building to pro-
vide protection to the frame, it should
not burn anyway.

It is critical that bushfire design be car-
ried out holistically; the building materi-
als, shape and structure, the fire fighting
resources and systems, and most impor-
tantly of all, the fire fighting management
techniques, all should be designed togeth-
er and integrated as one.

Waste
‘Waste not, want not’ was a favourite say-
ing amongst those who grew up during
the Great Depression, and the truth of it
may yet haunt the human race. In Aus-
tralia, the building industry has made
huge gains in recycling: approximately
66% of waste is currently saved from go-
ing to landfill. Yet that means 34% is still
filling holes in the ground. Some of this
is unavoidable given current technologies,
but much of it could be avoided if we
ordered materials carefully to reduce left-
overs, handled them better on-site to
minimise damage and selected better to
eliminate inefficiencies. Recycling is still
a second best option to reduce and reuse.

Some materials are inherently better
for waste minimisation than others. An-
ything which is modular in length, be-
ing fitted to a building  that does not have
the same modular dimensions, is creat-
ing waste. Where possible, design rooms

els; they are hard to achieve a good re-
sult with under most site conditions.

If you choose conventional solvent-
based enamels, the trade off is that they
are a very small proportion of a room’s
total surface area. If used in combination
with other low toxicity finishes, and if the
building is well ventilated before occu-
pation, you can still achieve an acceptable
environment for most people. Make sure
the paint job is a good one so it does not
need to be done again for many years.

Bushfires
This topic is split between two needs: the
real one and the official one. That is, the
need for a building to withstand a real
bushfire in its actual situation, versus the
requirements of local authorities. Some-
times these needs are vastly different,  of-
ten the risk is over estimated, sometimes
underestimated. It is obviously important
that you, the responsible designer/build-
er/owner know exactly what the risk fac-
tors are, and how to manage them.

For instance, in New South Wales,
Planning for Bushfire Protection is a gov-
ernment planning document which sets
out in tabular form all that is required
in terms of building materials (referring
to AS3959) and vegetation clearance
widths (called Asset Protection Zones).
These may not give an accurate picture
of exactly what is required, because they
are based on conservative statistical as-
sumptions of how occupants manage
bushfire events.

Therefore, when selecting materials
for bushfire prone areas, the underly-
ing decisions must be ‘what will the
active response to a fire event be: fight
or flight?’. It is generally accepted that
a well prepared building can be saved
in most bushfires if they are actively
managed during the event. Materials
which are by nature resistant to com-
bustion will obviously assist this.

Obvious choices include all masonry
(rammed earth, mud and clay bricks,
concrete et cetera), steel cladding (color-
bond, zincalume et cetera), fibre cement

to the next nearest sheet size down
(thereby forcing some discipline in re-
ducing at the same time). Timber can
be ordered so that studs and nogs come
out of the one stick with less than 20mm
off-cut. Framing from demolitions can
be used again once the nails have been
removed. Roofing can be reused with-
out any reprocessing, other than filling
screw holes. If new, it can be ordered to
exact lengths with zero wastage. Floor-
ing can be milled with end-matched
jointing—almost zero wastage.

Other materials have off-cuts which
may be easily reused, and not just for
firewood! Check with the plasterboard
supplier that all clean unpainted off-
cuts can be picked up and recycled. Seek
out second hand buyers (increasingly
found at council and privately operat-
ed tips) for all unused materials.

A material conclusion
We can rightly conclude that our selec-
tion and use of materials have a defi-
nite and measurable affect on our
environment now, and in the future. We
make choices every day—it is possible
to make those choices the best we pos-
sibly can, and enjoy and share the ben-
efits that flow from those good choices.

In practical terms, the ‘take home
message’ is to design well so the build-
ing really works, and build well so it
lasts a long time (think 200 years). Then
the impacts of our material choices are
cast against the best possible backdrop,
and we’ll all live a lot longer.      ✲ ✲ ✲ ✲ ✲

Dick Clarke is a building designer and
Director of Envirotecture.

Resources
• EcoSpecifier: www.ecospecifer.org

• Your Home Technical Manual:

www.yourhome.gov.au or new 2nd

edition hard copy and DVD available

at ATA, ph:(03) 9419 2440

• Warrington Fire Research:

www.wrfa.com.au
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Concrete
• High thermal mass—use to advantage
• Poor insulation—protect from external heat or cold
• Cement has high embodied energy
• Longevity when designed properly
• Can be used as termite barrier without chemicals
• As slab on ground provides useful thermal lag time

of around five to eight hours
• Roof tiles have longer thermal lag (the time the heat

takes to transfer through the tiles), but are
susceptible to hail damage

• Can be easily formed into complex and adaptable
shapes and designs

• Fire resistant
• Fully recyclable

Steel
• High mass but high embodied energy
• Thin sheet cladding can stretch material a long way
• Great structural spanning ability—use to advantage

when necessary
• No insulation capacity—insulate well
• Fire resistant as cladding or roofing
• Great longevity when coated in zinc or colorbond,

hail resistant
• Roofing has short thermal response time
• Fully recyclable

Aluminium
• High embodied energy but also highly recyclable
• High resistance to corrosion
• Useful in complex extrusions
• Highly conductive, very poor insulator
• Use with care when there are no better alternatives
• May not be fire resistant in flame zone
• Fully recyclable

Timber
• Many options—some sustainable, some not—check

local sources
• Generally low embodied energy
• Softwood has no thermal mass
• Old hardwood often has moderate thermal mass but

short lag times
• Renewable, CO2 absorbent when growing
• Should be plantation grown or reused
• Easily built, usually low labour costs
• Timber framed walls and roofs must be well insulated
• As flooring has no thermal mass, may need

insulating (depends on climate zone)
• Engineered sections can span large areas with

A quick ready reckoner of the pros and cons of some common building materials…

minimal material
• Can be treated to resist termites and rot, but may

then be toxic
• Some species are fire resistant, others need protection
• Mostly reusable, especially framing

Clay bricks
• Fired clay has high embodied energy
• Transport greenhouse issues if transported far
• High thermal mass—use to advantage
• Poor insulation—protect from external heat and cold
• Can have high site labour costs
• Internal walls have useful thermal lag time of

around three to six hours
• Fire resistant
• Fully recyclable

Mud bricks
• Low embodied energy if made on site
• High thermal mass—use to advantage
• Poor insulation—protect from external heat or cold
• Low labour costs for owner builders
• Low-tech easy to do if proper procedures followed
• Thermal lag times can be six to 12 hours
• Fire resistant

Rammed earth
• Low embodied energy if earth sourced on site
• High thermal mass—use to advantage
• Poor insulation—protect from external heat or cold
• Needs specialist equipment
• Often thought to have the most spectacular finish of

any material
• Thermal lag times vary from five to 10 hours
• Fire resistant

AAC blocks and panels
• Low embodied energy if not transported too far
• Low waste during production and on site
• Moderate insulation properties
• Moderate thermal mass properties
• These two materials work together well
• Easily worked if specialist knowledge gained and

followed
• Available for walls and floors
• Fire resistant
• Fully recyclable

Terracotta
• Usually used for floor and roof tiles
• High embodied energy
• High thermal mass
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• Useful on floors to thermally connect to slabs and ground
• Long life if not impact damaged
• Long thermal response time as roof tiles, but are

susceptible to hail damage
• Fire resistant
• Fully recyclable

Ceramic tiles
• High embodied energy, especially if imported
• High thermal mass
• Useful on floors to thermally connect to slabs and

ground
• Moderately long life (depends on glaze)
• Fire resistant
• Mostly recyclable

Fibre and particle boards
• Make good use of low grade or waste products
• Usually have high rates of off-gassing VOCs
• Some low VOC boards available
• Not fire resistant
• Have OH&S issues during fabrication
• Non recyclable

Interior laminates
• Most commonly used for bench tops and cupboard

carcases
• Usually low or zero VOC off-gassing on site
• Most have toxic by-products during production
• Can last a long time if cared for in service
• Non recyclable

Plasterboard
• Reasonably low embodied energy
• Low thermal mass
• No off-gassing, chemically inert
• Must be used in combination with high levels of

insulation
• Adaptable to intricate designs, including curves
• Fire resistant, especially in specified grades
• Moisture resistance generally low
• If unpainted can be recycled—check with supplier

Fibre cement sheeting
• No longer contains asbestos (since 1980’s)
• Reasonably low embodied energy
• Low thermal mass (mainly due to sheet thinness)
• Must be used in combination with high levels of

insulation
• Fire and moisture resistant
• Available in a variety of flat and patterned sheets,

weatherboards et cetera
• Low value as recycling resource

Internal floor coverings
Many types available:
• Carpet: insulates floor, may off-gas, few sustainably

manufactured or recycled
• Vinyl: low insulation value, poor thermal transfer,

heavy off-gas of VOCs, non sustainably
manufactured

• Linoleum: low insulation value, reasonable thermal
transfer, no off-gassing, some sustainably
manufactured

• Floating timber: insulates floor (reduces thermal
mass of slabs), may off-gas, few sustainably
manufactured or recycled

• Ceramic tiles: see separate listing above

Paint
• Critical air quality issue due to large surface area

exposed to occupants
• Plant-based have very low or zero off-gassing VOCs,

most are easy to use
• Some vinyls have lowered VOCs, but most quite

high, easy to use
• Solvent-based enamels have extremely high VOC

off-gassing, use with care
• Plant-based enamels have low VOCs but require

closely controlled site conditions
• Plant-based clear or pigmented oils have low VOCs,

easily applied, easily reapplied
• Solvent-based oils have high VOCs, easily applied

but often require complete stripping before
reapplication. Some have very short service life

Foil insulation
• Most effective radiant heat barrier, especially multi-

layered
• Most useful in areas with hot summers
• Extremely thin layer of foil means embodied energy

relatively low
• Should be under every roof in Australia
• Should be around almost every wall in Australia

Bulk insulation
• Most effective conductive heat barrier
• Most useful where winters are cold
• Fibrous types may be health hazard, handle with

care
• Can be both thermal and acoustic barrier
• Must be protected from moisture

Note: All the information contained in this article is of a
general nature and does not necessarily relate to any specific
product as either a recommendation or criticism. Detailed
product specific information can be sought from manufac-
turers or from www.ecospecifier.org
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Evolution of a wastewater system
A Melbourne community has developed an innovative, integrated
treatment system for the recycling of wastewater on-site.
Keith Jesse from CERES tells us how

Many readers of ReNew know
of CERES Community
Environment Park in East

Brunswick, Melbourne, home of the
Alternative Technology Association’s
(publishers of ReNew) Solar Workshop.
The four hectare site houses a permac-
ulture and bush-food nursery, organic
cafe, certified organic farm, demonstra-
tion eco-house, community gardens
and a weekend market. CERES staff
and volunteers also run numerous en-
vironmental and cultural education
programs for schools, adult education
workshops and festivals.

Over a decade ago CERES set the
long-term goal of safely and effectively
processing and reusing all the wastewa-
ter generated on-site (both grey and
blackwater). We wanted a system that
could be used as a model and allow us
to research the multiple aspects of re-
cycling wastewater. With the recent
completion of our integrated wastewa-
ter treatment system we have come a
long way towards achieving this goal.

Evolution     of the system
The development of our wastewater
treatment system began with the design
and construction of composting toilets.
Composting toilets dramatically reduce
water usage and recycle valuable nutri-
ents.

The small amount of wastewater gen-
erated by this early system—from com-
post leachate and hand basins—was
treated in a simple absorption trench.
Through capillary action the wastewa-
ter was absorbed into the biologically
active layer of the soil. Citrus trees on
top of the trenches soaked up excess

moisture and the many nutrients (es-
pecially nitrogen).

This semi-closed system suited the
small volume of wastewater being gen-
erated at the time. As the numbers of vis-
itors to CERES grew, and with a small
cafe planned, it was clear that it would
need to be upgraded and extended.

To treat the wastewater from the cafe
a simple grease trap, small septic tank
and reedbed were installed, based on a
design from the Centre for Alternative
Technology (CAT) in the United King-
dom. The reedbed was in turn connect-
ed to a series of lagoon-like ponds and
the treated wastewater was absorbed
into the soil. For many years this sim-
ple reedbed system worked well.

Need to expand
By the late nineties CERES had grown

dramatically, with over 40,000 school
children visiting every year, a popular
cafe and a large annual festival. With an
increase in waste being generated in the
toilets and by the cafe, occasionally we
began to notice unpleasant odours
coming from the reedbed, caused by the
release of ammonia and hydrogen sul-
phide or ‘rotten egg gas’. The grease trap
and septic tank failed to process and
clarify the wastewater and the entry to
the reedbed began to clog up with
anaerobic emulsion, threatening to
block the system altogether.

At this point we began experiment-
ing with beneficial microbes to help
break down the organic matter through
fermentation and the production of or-
ganic acids. We found that effective
micro-organisms (EM) helped clarify
the wastewater in the septic tank and

CERES Green Technology workshop staff and volunteers reconstruct the reedbeds for

the new and improved  system that recycles water from the cafe and toilets.
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reduced the smell. Not long after the
introduction of EM we also had a thriv-
ing population of composting worms
feasting on the organic matter on the
surface of the reedbed. We had literally
found some breathing space.

It was now time to redesign the whole
system and to develop creative solutions
to the specific site conditions and diffi-
culties that we had already encountered.
The new system also had to be compli-
ant with Victorian Environment Pro-
tection Authority (EPA) requirements
and the local council’s ‘septic tank’ ap-
provals.

Improving the toilets
Our first step was to get the compost-
ing toilets performing to their full po-
tential. They were sometimes smelly
and did not produce an end product
that we felt completely confident in ap-
plying (sub-surface) to the garden. The
large volume of urine in the compost
chambers had created an anaerobic,
toxic environment—just the opposite of
what was needed to breed a healthy
population of composting worms!

We had already discovered that com-
post worms love EM so we began to
dose the compost chambers with a di-
luted solution. At the same time we in-
troduced waterless urinals in the male
toilets and improved the drainage so
that most of the urine was diverted from
the chambers into the wastewater treat-
ment system.

To our surprise the odour from the

toilets all but disappeared in a matter
of weeks and the number of compost
worms increased dramatically. Less
than six months after making the
modifications we had a healthy pop-
ulation of tens of thousands of worms
and an end product of almost pure
vermicast (worm poo).

Aerobic bio-filtration of
cafe wastewater
The wastewater from the cafe has a high
content of both soluble and insoluble
organic matter. The high level of par-
ticulate organic matter and the emul-
sion of oils with modern detergents is

especially problematic.
Our research suggested that aerobic

(oxygen rich) processing would give us
the best chance of breaking down these
waste products. With the help of our
Green Technology workshop staff we set
about designing an aerobic bio-filter.

We built a multi-layered box from re-
cycled plastic sheet with two columns
of ‘drawers’ and five levels each. The
top drawers act as a coarse filter,  col-
lecting most of the food scraps—up to
one kilogram of insoluble organic mat-
ter a day—which are put it into a near-
by compost bin.

 The lower drawers contain various

The CERES

designed bio-

filter captures

and treats the

wastewater

that comes

from the cafe.
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materials that filter the cafe wastewater
by creating a ‘bio-film’ (bacterial coat-
ing) that breaks down soluble organic
matter, such as oil, as it cascades down
the drawers.

We have experimented with a
number of different substances to fil-
ter the water including scoria (claimed
to adsorb phosphorus), various wood
chips (sacrificial source of carbon) and
even recycled plastics with varying
success.

The processing of insoluble organic
matter has proved difficult because of
the short length of time it takes for the
water to go down through the layers
of drawers. We are continuing in our
research and monitoring to find the
best material.

Improved reedbed and
wetland
The original reedbed design made use
of bands of increasingly fine sand
through which the wastewater had to

travel to reach the ponds. While prob-
lems with clogging were due to a lack
of processing prior to the reedbed, we
felt that the design was not sufficiently
robust and was too small for the vol-
ume of wastewater.

We doubled the size of the reedbed,
used coarse scoria to facilitate hydrau-
lic flow and planted common reed
(Phragmites Australis) on top. The new
design also incorporated a full draining

and flushing mechanism.
The old lagoon ponds had been dif-

ficult to manage and protect, so a new
holding pond was built. The wastewa-
ter filters through the reedbed into the
pond. This is the first (and last) time
that the wastewater is exposed and al-
lows for further treatment by the sun’s
ultraviolet light. The pond is surround-
ed by a cyclone fence for security and
public health and safety reasons.

 The wastewater accumulates in the
pond before it is pumped out for sub-
surface irrigation. The pond also has an
overflow diversion to the sewer for the
(very rare) times when the pond be-
comes too full—several days of no di-
rect sun, heavy rain or pump failure.

Solar powered wastewater
irrigation
Treating the processed wastewater as
a resource, we were determined to use
it for irrigation of the adjacent Village
Green area to replace the use of tap
water.

We coupled an active Mono Solar
pump with a Netafim subsurface
dripper pipe. Using only one 150 watt
solar panel the Mono pump is capa-
ble of pumping many thousands of
litres a day. The piping evenly distrib-
utes wastewater across the whole of
the Village Green.

The improved reedbed filtration area  and the new holding pond, the last stop for the

wastewater before it is pumped out and used to irrigate the Village Green.

The solar-powered

pump is capable of

pumping thousands of

litres of water daily into

the Village Green

irrigation system.
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This is the ‘polishing’ stage in the
treatment process as it effectively and
safely distributes the water and nutri-
ents to the roots of the plants. Through-
out summer and in the face of water
restrictions we have been the envy of
many with our lush and legal lawn.

The system today
To date the system has performed be-
yond our expectations. The compost
toilets are working well, especially with
the recent addition of the female urine
diverters designed by CERES Green
Technology workshop staff.

The bio-filter is proving very suc-
cessful in reducing the amount of or-
ganic materials in the system. It has
attracted a considerable amount of in-
terest as an alternative to the conven-
tional grease trap and has been granted
a trade waste approval certificate from
Yarra Valley Water.

The reedbed looks (and smells) great
and is growing a healthy crop of reeds.
The holding pond now has a resident
population of frogs and is a favourite

stop off for a pair of black ducks.
When the sun shines the solar pump

goes quietly about its business of dis-
tributing the processed water to the
subsurface drippers. The Village Green
truly is green and lush all year round,
providing a great space for CERES
events and for our many visitors.

Ongoing research
Work continues to monitor, maintain
and improve the wastewater treatment
system. Monitoring involves the obser-
vation of the more readily apparent bi-
ological indicators such as the health of
plants and animals, odour and other vis-
ual cues.

The RMIT School of Civil and
Chemical Engineering is helping to
monitor key biochemical indicators in-
cluding suspended solids, biochemical
oxygen demand, total nitrogen and
phosphorus.

CERES is committed to working
with the community and a range of
partners to explore the avenues and
opportunities for sustainable technol-

The lush, safe and healthy Village Green is a great place for CERES’s younger visitors

to play.

ogies. We believe that design elements
and lessons from our wastewater
treatment system can be applied to a
wide range of different conditions and
circumstances, both domestic and
commercial.

We are especially interested in the ap-
plication of what we have learnt to de-
veloping countries and to reduce
human waste pollution of surface and
ground water.     ✲✲✲✲✲

Keith Jesse is the CERES Environmen-
tal Design and Green Technology
Coordinator.

For more information go to the CERES

website at www.ceres.org.au

Or visit CERES at

8 Lee St, East Brunswick, VIC

Ph: (03) 9380 1556

email: keith@ceres.org.au
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Each person in Brisbane generates
roughly 1000 kilograms of waste
a year. In a very practical way, Re-

verse Garbage encourages people to re-
duce and reuse waste materials that
would have ended up as landfill.

Established five years ago to support
Friends of the Earth, Reverse Garbage
—a non-profit cooperative—collects
two tonnes of high quality industrial
discards each week and sells it to the
community at a cheap price.

While two tonnes is but a drop in an
ocean of garbage, we see it as an impor-
tant and symbolic drop. Our aim is to
get more people to view waste as some-
thing that we do, not something that is.

Win-win for business
We provide bins to around 300 Brisbane
businesses that fill them with clean dis-
cards such as off-cuts, over-runs, out-
dated stock and displays, samples and
packaging. The bins are collected free
of charge by the Reverse Garbage truck,
so the business do not have to pay any
dumping fees.

Many businesses now practice triple
bottom-line accounting taking into
consideration their social and environ-
mental impacts as well as their finan-
cial profits. At the end of each financial
year, regular suppliers are sent a state-
ment detailing how much they have
saved from landfill.

By becoming a Reverse Garbage sup-
plier businesses can make savings on
waste disposal, help reduce their impact
on the environment and also assist the
local community.

Warehouse of treasures
Our warehouse is full of interesting ma-

Reversing the tide of rubbish

terials: wadding, insulation, sound-
deadening foam, spools, paper, textiles,
timber, tiles, perspex, plastics and poly-
styrene. The materials are as diverse as
the people who visit.

We are constantly amazed by what we
collect, whether it’s thousands of un-
used containers, unusual theatre props,
huge sheets of perspex, turned table
legs, interesting metal shapes or beau-
tiful fabric samples.  Waste material be-
comes a resource limited only by the
imagination.

The warehouse is a colourful place
with samples and art pieces hanging
from the ceiling and on the walls.

Who shops there?
The warehouse is a regular haunt for
home renovators and builders, teach-
ers, artists, set designers, gardeners,
craftspeople and other bargain hunters.
New stock is added every day as anoth-
er truckload arrives.

Lots of people look for materials for
their homes such as shelving, furniture-
making and garden materials. There is
always a great amount of interest in
props or bizarre merchandising stock.
A giant bookworm was snapped up for
decorating a school library.

A popular section of the warehouse
is the ‘baggable aisle’, where customers
can fill up a bag with any combination
of materials for a bargain price. The
baggable aisle always includes at least
60 different types of materials.

Sculptors are always after interesting
metal shapes, timber off-cuts and foam,
while printmakers pounce on perspex
pieces. Other artists, designers, crafts-
people, filmmakers and performing arts
professionals hunt down materials for
montage, collage, installation, wearable
art, interior design, mosaics and prop-
making.

Environmental education is integral
to our work, so we have produced a

Lyn Graham from Reverse Garbage in Brisbane explains how reducing
waste can inspire creativity and also help the local economy
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The Reverse Garbage truck collects materials from 300 businesses across Brisbane.
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 ‘Waste material becomes a resource
limited only by the imagination.’

poster and Exploring Waste and Consump-
tion: a detailed educational guide for
teachers on household waste, hidden
business waste and how students can
reduce and reuse.

Teachers from kindergarten to uni-
versity level regularly bring student
groups to Reverse Garbage for talks on
waste minimisation and the creative
reuse of industrial discards. Students
love the warehouse and find it an in-
spiring and fun place to visit.

Artworks for sale
We also have a gift shop that showcases
the work of local artists and designers
who use salvaged materials to make
items that are both beautiful and use-
ful, such as cutting boards, kitchen
utensils, wooden stools, candle-holders,
cushions, toys, mosaics, CD-racks,
handbags and jewellery.

The artists try to limit their use of
harmful products in their creations. For
example, they use screws and natural
finishes instead of glues and paints. The
gift shop helps to create an environ-
mentally sustainable local economy.

Cooperatively run
A lot of thought and effort went into
making Reverse Garbage a great place
to work. Because it is a workers’ coop-
erative, the people who work there are
the ones who make the decisions. There
is no boss or manager; instead every-
one has a say in how things are done.
Each week, all staff do a share of both
the manual work and the ‘thinking’
work. We also expect everyone to take
responsibility for financial management.

As we are independent, we receive no
government funding for our day-to-day
operations, apart from sometimes host-
ing community jobs programs. In our
view, Reverse Garbage is an example of
a business that has focused on resource
efficiency instead of cutting labour costs
and so has created employment in the

process, not only for the six people who
work there but also for the artists who
turn ‘junk’ into art.

Every year we assist community or-
ganisations, such as theatre groups, by
providing raw materials for various
worthwhile projects.

Bike and geek revolution
Reverse garbage also has two sister or-
ganisations working out of the same build-
ing, ecoGeek and Bicycle Revolution.

With information technology on the
increase, waste is a growing problem.
EcoGeek revives old equipment and
helps people upgrade their computer,
printer or modem. EcoGeek specialises
in ‘no budget’ computer services and do
not charge if it can not be fixed.

 Bicycle Revolution is a non-profit
cooperative that repairs, recycles and re-
juvenates bicycles. By redirecting bicy-
cles from the scrap-heap, they provide

low-cost, reliable bicycles to encourage
cycling.

On offer are mountain bikes, racers,
BMX bikes, dragsters, hybrids and
weird and wonderful relics. All recycled
bicycles are fully serviced, have a free
first service and a six-month warranty.

Like Reverse Garbage, Bicycle Revo-
lution and ecoGeek are generating local
employment, reusing valuable resourc-
es and setting an example of how we can
all reduce our impact on the planet.        ✲✲✲✲✲

Reverse Garbage
296 Montague Rd, West End, QLD
Ph: (07) 3844 9744
Fax: (07) 3844 6905
info@reversegarbage.com.au
www.reversegarbage.com.au

Check out the nearest reuse centre
to you on the next page.

‘Bag them up’. In the popular ‘baggable aisle’ you can fill up with a range of goodies

for a bargain price.
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Reuse shops across Australia
Australian Capital Territory
Aussie Junk
Flemington Rd, Mitchell ACT 2911
Ph:(02) 6242 4355
Fax:(02) 6255 6113
Email: aussiejunk@bigpond.com

Revolve
Mugga Lane, Symonston ACT 2609
Ph:(02) 6295 7014
Fax:(02) 6239 3693
Email: revolve@webone.com.au

New South Wales
Ecohouse
Shortcut Rd, Raleigh NSW 2454
Ph:(02) 6655 5405
Fax:(02) 6655 6786
Email: ecohouse@bigpond.com

Great Lakes Resource Recovery
Tuncurry Tip Rd, Tuncurry NSW 2428
Ph:(02) 6554 9471
Fax:(02) 6554 9471

Kimbriki Tip and Recycling
Kimbriki Rd, Terrey Hills NSW 2084
Ph:(02) 9684 6811
Fax:(02) 9450 1422

Reverse Garbage
Addison Rd Community Centre
8/142 Addison Rd, Marrickville NSW 2204
Ph:(02) 9569 3132
Fax:(02) 9560 9765
Email: marrickville@reversegarbage.org.au
Web: www.reversegarbage.org.au

The Bower: Reuse and Repair Cooperative
Addison Rd Community Centre
142 Addison Rd, Marrickville NSW 2204
Ph:(02) 9568 6280
Fax:(02) 9564 1034
Email: information@bower.org.au
Web: www.bower.org.au

Northern Territory
Bowerbird Tip Shop
Commonage Rd, Alice Springs NT 0871
Ph:(08) 8952 0555
Email: bowerbird@octa4.net.au
Web: www.alec.org.au

Humpty Doo Salvage & Recycling
Spensley Rd, Humpty Doo NT 0836
Ph:(08) 8988 9085

Shoal Bay Tip Shop
Shoal Bay Access Rd (off Vanderlin Dve),
Shoal Bay NT 0830
Mobile:0418 899 675

Queensland
Gecko
68 Boyd St, Tungun QLD 4224
Ph:(07) 5525 0161
Fax:(07) 5525 0215
Email: geckorecycle@bigpond.com
Web: www.gecko.org.au/recycle.html

Reverse Garbage
296 Montague Rd, West End QLD 4101
Ph:(07) 3844 9744
Fax:(07) 3844 6905
Email: info@reversegarbage.com.au
Web: www.reversegarbage.com.au

Lifeline Smart Tip Shop
Bedford St, Toowoomba QLD 4350
Ph:(07) 4637 0984
Fax:(07) 4637 0984
Email: smarttip@lifelinedarlingdowns.org.au
Web: www.lifelinedarlingdowns.org.au

South Australia
That’s Not Garbage
24 Charles Rd, Beverley SA 5009
Ph:(08) 8243 0321
Fax:(08) 8243 0321
Email: thatsnotgarbage@senet.com.au
Web: www.users.senet.com.au/~chuckb/
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Tasmania
Tasmanian Trash Transformers
Tip Rd, Deloraine TAS 7304
Ph:(03) 6362 3700
Fax:(03) 6362 3723
Email: tip@trashtransformers.com.au
Web: www.trashtransformers.com.au

Eco-Salv Recycling & Salvaging
4 Nairana St, Invermay TAS 7248
Ph:(03) 6334 4970

Resource Tip Shop
McRobies Gully Waste Depot, South Hobart TAS 7004
Ph:(03) 6224 8669
Fax:(03) 6234 4644
Email: resotips@netspace.net.au
Web: www.resotips.customer.netspace.net.au/

The Recovery Shop
Jackson St Waste Management Centre
Jackson Street, Glenorchy TAS 7010
Ph:(03) 6224 6867
Email: recoverytas@bigpond.com

Mornington Park Resource Recovery Centre
126 Mornington Rd, Mornington TAS 7018
Ph:(03) 6245 9330

Victoria
Minibah Recycling—Hampton Park
274 Hallam Road, Hampton Park VIC 3976
Ph:(03) 9799 6277
Fax:(03) 9799 8751
Email: clive@minibah.org.au

Minibah Recycling—Reservoir
Kurnai Avenue, Reservoir VIC 3073
Ph:(03) 9460 3200
Fax:(03) 9460 6500
Email: mshelley@minibah.org.au

Minibah Recycling - Pakenham
Exchange Avenue, Pakenham VIC 3810

Ph:(03) 5941 6066
Fax:(03) 5941 6055
Email: kerry@minibah.org.au

Reverse Garbage Truck
1A Wingfield St, Footscray VIC 3011
Ph:(03) 9687 3484
Fax:(03) 9687 3280

Western Australia
Direct Recyclers
Balcatta Rd, Balcatta WA 6061
Ph:(08) 9344 8144

Mindarie Regional Council Recycling Centre
Tamala Park, Lot 18 Marmion Ave, Mindarie WA 6030
Ph:(08) 9305 6942
Email: tamalapark@mrc.wa.gov.au

Tell us about your favourite tip shop. Send through
the location and contact details and we will compile
an extended list to be placed on the ATA website.

Recycled art from The Bower in Sydney.
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Ground-breaking recycling

In the effort to renew, reuse and re-
cycle an Australian company is
showing the nursery industry the way.

The first of its kind in Australia, Pot
Recyclers have invented their own
equipment to recycle plastic plant pots.

In Western Australia  alone—where
the company is based—the nursery in-
dustry estimates 100 million pots are
sent to landfill every year. That’s 8000
tonnes of waste!

The owners are hoping to make the
leap to a national level ‘very shortly’, ac-
cording to reprocessor Bob Williamson,
giving us all a chance to sample their
wares.

Take being green to a whole new level!
For further information contact
Pot Recyclers on ph:(08)9250 3014.

Going potty about recycling

Building from the road up
In 2001, the Environmental Protection Authority
published a report on waste tyre disposal, both in
Australia and worldwide. They found less than sev-
en percent of Australia’s tyres are recycled!

Of the 18 million tyres Australians annually cast
off, around half end up in landfill, a quarter are
burned and 20 percent are dumped illegally.

Now they have a use far beyond the humble per-
maculture tyre-garden—although with some of the
same applications!

Ecoflex, based in Newcastle, New South Wales,
converts waste tyres into ecologically-effective
building products.

The low-impact and reusable building blocks can
make up grids of retaining walls, erosion control

systems and concrete slabs for residential construction.
Ecoflex’s Tim Edwards says the system also saves an average of 25 percent in building and installation costs!
Even more importantly, they have the significant advantage of being lower in greenhouse gas emissions than traditional

building materials.
For further information contact Ecoflex on ph:(02)4940 0178 or www.ecoflex.com.au

Two Australian companies are helping to reduce the amount of materials
going to landfill with innovative recycling schemes

Bob and Emma from Pot Recyclers surrounded by a mountain of garden pots.

Every year 18 million tyres end up in landfill, are burnt or discarded illegally.
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Browser
www.justsite.com.au
JustSite is an online portal and shop for
people who want to buy products and
services that respect the environment
and the people, communities and ani-
mals that live in it. You can learn about,
and buy from, companies and non-
profit organisations who have a com-
mitment to our community and
surroundings at the core of their busi-
ness philosophy.

JustSite is committed to partnering
ethical suppliers to increase awareness
and sales of products and services that
are non exploitative, just, sustainable
and cruelty free.

At JustSite you can choose from
products from a range of suppliers and
buy them all in one transaction.

JustSite also includes service listings
(such as ethical financial and business
services). While you can’t buy services
online, each listing includes contact in-

formation to make it easy for you to get
in touch with the service providers that
interest you.

There is also an events section listing
community events taking place in your
state.

www.ecospecifier.org
ecospecifier’s aim is to help architects,
designers, builders and specifiers short-
cut the materials sourcing process. Its

broader aim is to create a more sustain-
able environment by increasing the use
of environmentally friendly products,
materials and design processes.

ecospecifier is not just a database, but
an extensive resource on products, ma-
terials, case studies and briefings deal-
ing with the specification of materials.
The key components include:
• Technical guides providing in-depth
analysis, commentary and guidance on key
issues. The guides are designed for those
seeking a high level of detail and who al-
ready have some background knowledge.
They appear with product searches when
there is a guide relevant to the search.
• ecospecifier training, which offers a
range of seminars and peer-to-peer
training which may be tailored to par-
ticular circumstances.
• A product database which provides
the in-depth product-specific data that
lies at the core of ecospecifier.
• News and new products profiles list-
ing the latest in vetted products, tech-
nical guides, relevant industry news and
breaking stories about materials, health
and sustainability.



Email: sales@selectronic.com.au For a free colour brochure or your nearest stockist 

You can also visit our website: www.selectronic.com.au

When looking for the BEST

Have the...

SINE WAVE
INVERTERS

✔ BEST Performance

✔ BEST Warranty

✔ BEST Value
Recent design changes have provided
✔IMPROVED Performance.
Power Ratings.
WM 1000 - 24.....1000W continuous @25oC......NOW 1200W @ 25oC / 1000W @ 40oC

WM 1200 - 12.....1200W continuous @25oC......NOW 1400W @ 25oC / 1200W @ 40oC

WM 1500 - 24.....1500W continuous @25oC......NOW 1700W @ 25oC / 1500W @ 40oC

Efficiency.
WM 1000. Peak 92.5%. Full Load 90%.

WM 1200. Peak 91%. Full Load 85%.

WM 1500. Peak 94%. Full Load 90%.

Realistic Surge Ratings.

SELECTRONICSELECTRONIC

WARRANTY.
5 Years...”The BEST in the industry”

VALUE.
Prices remain unchanged.

FOR MORE INFO FREE CALL 1800 006474 
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Creating a rooftop retreat from
a pile of rubbish
Andrew O’Sullivan—landscape designer, ATA patron, and presenter on
ABC’s Gardening Australia—says rubbish is not a dirty word

Iam passionate about removing the
word ‘waste’ from our vocabulary
and promoting resource reuse in-

stead. While other landscape designers
flick through glossy magazines for
products, I go to the tip; I have even
been known to sleep there! Objects dis-
carded as ‘worthless rubbish’ are valu-
able resources that can be dressed up
and reused in landscaping projects.

By reusing materials destined for the
tip, we are saving massive amounts of
energy that would have been spent to
manufacture new materials and at the
same time saving our hard earned dol-
lars by not buying new products. We
also save precious landfill space.

Reusing resources also respects the
creativity and energy initially spent on
the material, saving  up to 95% of the
embodied energy in building materials
that would otherwise be wasted. The
importance of preserving embodied
energy takes on a greater significance
when we consider that 40% of annual
global consumption of materials and en-
ergy goes into building.

PEACE principles
My landscape design process is guided
by a set of principles called PEACE: prac-
tical, environmental, attractive, cost-ef-
fective, education. PEACE helps focus
on the positive aspects of your site.

Too often people look at a site and see
problems. The trick is to turn those per-
ceived problems into assets. For instance,
there is no such thing as a water prob-
lem. We live in a constant drought on
the driest continent on earth, yet people
still tell me they have a water problem.

More than 70% of the materials used to make Andrew’s rooftop retreat came from

demolition sites, tips or hard rubbish.
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Water is your garden’s most valuable re-
source; the challenge is to find ways to
capture and reuse water and turn it into
an asset.

Don’t throw that away!
Ideas for reuse are only limited by your
imagination. There are a multitude of
ways to keep plastic bottles out of land-
fill: fruit fly catchers, tree guards, fun-
nels, miniature propagation houses, snail
barriers for seedlings, soil and dog- poo
scoopers, plant name tags and even toys.
Filled with sand, sealed and painted, an
unwanted object destined for the waste
stream becomes one of a set of skittles.
Punch holes in the lid and you have a
very effective watering bottle that is fun
for kids to use, lightweight for elderly
gardeners and a brilliant slow watering
system for advanced trees.

Plant trimmings can be used for cut-
tings rather than going into the com-
post heap, and before cutting down a
tree, consider first if it can be relocated
on site, sold or given away. If not, can

the tree be milled on site and used to
build a children’s play house, a climb-
ing frame for beans, tomato stakes, step-
ping stones, log seating, garden edging
or fencing. If no other uses are possi-
ble, mulching is the final solution.

I am constantly inspired by people’s
resourcefulness in how they reuse ma-
terials. We undersell ourselves when we
describe this creativity simply as ‘recy-
cling’. By reusing materials you can also
save on the cost of rubbish removal.

Garden design
The first step when designing is to ‘walk
through’ an average day in your garden.
Consider where you’ll want to have
breakfast on the weekend, where you
entertain or retreat to read the paper.
Nature will inform you how to best use
your space—just remember to account

for the different seasons.
Once decisions are made about how

to best use your site, start to think about
how you want the space to look. Some
designers dismiss the use of themes in
the garden as outdated and unconnect-
ed to the garden’s surroundings. But by
using local materials you will connect
your landscape to the surrounding area.
It also encourages local industry, reduc-
es transportation costs and forges strong
community relationships.

 For a more eclectic look with multi-
ple themes, create distinct areas with
transition spaces or points between
them. Doorways, hedges, screens or
groups of pots all work well to define
different areas. Using the architectural
style of your house to dictate the feel of
your garden will ensure a strong visual
connection between the house and sur-

Rooftop gardens advice:
• Waterproofing and drainage are critical issues. Always get engineering advice
• Don’t create steps or ledges near balcony edges—children and pets will

climb these
• Consider the additional weight—again seek engineering advice
• Consider environmental factors such as wind, rain and sun
• Be careful selecting your plants
• The garden is entirely organic—a haven for leopard slugs and other critters

An ugly hot water system can be dressed

up and turned into a garden feature.

The pond and spa were found on the side of the road, repaired and repainted.
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The natural no fuss low cost elegant solution

WWWWWAAAAATERLESS TOILETSTERLESS TOILETSTERLESS TOILETSTERLESS TOILETSTERLESS TOILETS
& GREYW& GREYW& GREYW& GREYW& GREYWAAAAATER SYSTEMSTER SYSTEMSTER SYSTEMSTER SYSTEMSTER SYSTEMS

Why compromise on style
when you can have a Nature Loo ?

LLLLLook us up on wwwook us up on wwwook us up on wwwook us up on wwwook us up on www.nature-loo.com.au.nature-loo.com.au.nature-loo.com.au.nature-loo.com.au.nature-loo.com.au
Or call for an info pacOr call for an info pacOr call for an info pacOr call for an info pacOr call for an info pack (07) 3870 5037k (07) 3870 5037k (07) 3870 5037k (07) 3870 5037k (07) 3870 5037
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Andrew O’Sullivan is the Patron for
the ATA (publishers of ReNew) and
the Director of Re-Use Rescue, a Waste
Management Consultancy.

rounds. It will also be cheaper than cre-
ating an entirely new look.

Reinforce your theme with matching
colours. Washed out colours compli-
ment a rustic style garden, while strong-
er colours enhance South American or
Mediterranean-style gardens. This rein-
forcement of theme applies to everything
in the garden from the colour of cush-
ion covers to plant foliage and flowers.

Andrew’s tropical retreat
To create my paradise on my 300 square
metre rooftop, I started with a vision.
Having just returned from a holiday in
Indonesia, I was inspired by the relaxed,
tropical lifestyle and the rich artistic
culture. My aim was to create an inner-
city tropical shack, a retreat abundant
with character and soul.

I applied my PEACE principles to
every stage of the garden’s design and
construction. Aspect was an important
consideration; the breakfast area faces
east to catch the morning sun, while the
dining area is on the western balcony.
Thatched pergolas offer relief from the
hot summer sun. To soften the harsh,
boxy shape of the balconies I  filled in
the corners with garden beds, orna-
ments and pebbles. Old rope sourced
from a marine salvage yard creates a rus-
tic edging and reinforces the organic
flow of the garden beds.

In small spaces, unsightly utilities such
as water heaters are often a designer’s

Sourcing plants and materials
• Council cleanups and green waste collections are favourites of mine. It is truly

extraordinary what people throw out
• Check your local paper for houses that are to be demolished or renovated
• Skip bins can be a lucky dip. You never know what treasures you might find!
• Don’t forget the obvious—your neighbours. Gardeners are usually a friendly lot,

so if you like a plant, knock on the door and ask for a cutting. This is a great way
of meeting locals and making new friends

• Second-hand shops and auction houses usually have a great range of cheap
goods

• Look for wood merchants and marine suppliers that deal with salvaged or
reclaimed timbers

• Be an opportunist. After a windstorm, call your local tree services to find out if
they have excess mulch at a cheaper rate

• Check out the newspapers for deceased estate auctions et cetera
• Your local tip or transfer station may have a resource recovery centre
• Trading Post or major papers usually have sales or notices worth checking out
Tip: You must ask before you remove anything from a demolition site or a skip bin.
Items remain the property of the demolisher or the resident

For more information check out
www.aolandscapes.com.au

nightmare. The solution is to dress them
up and turn them into a functional ele-
ment in the garden. Even the doghouse
became a decorative showpiece! Mirrors
and screens create different visual effects
and illusions in the gardens.

More than 70% of the materials have
come from demolition sites, tips or hard
rubbish. It was then a matter of dress-
ing them in a style to suit the Indone-
sian theme. A dark-coloured stain was
used on all the woodwork to tie it to-
gether. For the final touch, I decorated
the garden and house with ornaments
brought back from a holiday in Bali.

Survival of
the fittest
The exposed
rooftop is now a
cosy, sheltered re-
treat and enter-
taining area. That
said, a rooftop re-
mains an exposed,
tough site for
plants. The gar-
den is definitely

about survival of the fittest. It probably
helps that most of the plants are sal-
vaged and so are used to surviving in
adverse conditions. They get very little
attention from me and if they can’t
cope, they’re out.

Survivors such as agave, dracenas,
blue ginger, dwarf bananas, liriope,
mondo grass, strelitzia, frangipani, cte-
nathe, raphis palms, cannas and hibis-
cus have been conditioned to tolerate
harsh rooftop conditions.

The trick is in creating protected
pockets for the more sensitive plants
and grouping plants with similar water
needs together. An automated irrigation
dripper system waters the garden daily
for three minutes and every second day
in winter. The plants now thrive in my
garden and I regularly supply cuttings
to friends, family and colleagues.        ✲✲✲✲✲

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

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

Comprehensive instructions on how to build this simple pump.
Only $29. J. Ogden RMB 400 (8272), Wangaratta VIC 3678
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Australia’s greenhouse gas pollu-
tion could be halved by 2040
using existing technology and

without affecting economic growth,
according to the study Clean Energy Fu-
ture for Australia. This research offers a
pathway to a sustainable energy pro-
gram for Australia that does not rely
upon risky, unproven or expensive tech-
nologies such as the capture and burial
of carbon dioxide (CO2) gas emitted by
coal-fired power stations.

The clean energy future study was
sponsored by a consortium of peak or-
ganisations from the renewable tech-
nology, energy efficiency and natural gas
industries in collaboration with the
World Wide Fund for Nature (WWF).

Compiled by Dr Hugh Saddler from
Energy Strategies, Richard Denniss from
the Australia Institute, and my myself, it
outlines a bold new energy policy to ca-
ter for an expanding economy and re-
move our dependance on coal.

Setting a target
The aim of the study is to outline sce-
narios of a 50% reduction in CO2  emis-
sions from stationary energy use—all
energy use excepting transport—by
2040. This target is similar to those in
the United Kingdom and Denmark and
is necessary, but possibly not sufficient,
to stabilise CO2 concentrations in the
atmosphere at a level likely to be safe
for future generations.

In achieving the target we assumed
that the economy will grow 2.4 times
in real terms between 2001 and 2040.

A clean energy future for
Australia is possible

The choice of 2040 allows sufficient
time for most existing power stations
and all energy-using equipment, apart
from buildings, to be phased out at the
end of their operating lives and replaced
with cleaner and more efficient tech-
nologies.

Proven technologies
The scenario only allows for small im-
provements to existing technologies so
does not include cheap solar electricity
technologies, cheap hot-rock geother-
mal energy, cheap storage or transpor-
tation of renewable energy in the form
of hydrogen, and no cheap capture or

geosequestration (storing of emissions
underground) of CO2  from coal-fired
power stations. Of course, if one or
more of these technologies is success-
ful and made more cost effective, it will
make our task even easier.

Need for energy efficiency
The cheapest contributors to our clean
energy scenarios are a myriad of cost-
effective technologies for using energy
more efficiently in the home, office and
industry. On the supply side, we draw
primarily upon natural gas (the least
polluting fossil fuel), crop residues (ex-
cluding those from native forests), wind

Dr Mark Diesendorf, co-author of a groundbreaking study, explains how
Australia can reduce by half its greenhouse emissions by 2040

Wind energy could supply Australia with 20% of its energy needs and create much

needed regional jobs.
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power and solar hot water. All of these
technologies are cheaper than the In-
ternational Energy Agency’s projected
costs of power produced by coal-fired
power stations with geosequestration.

While continuing economic growth
was built into our scenarios, it is diffi-
cult for any existing economic models
to predict the impact of our scenarios
on the economy as a whole. Such a large
time leap into the future with signifi-
cant changes in the energy system go
well beyond the basic assumptions of
standard macro-economic models.

The study estimates the costs of both
clean and dirty energy scenarios, but
does not draw a simple conclusion
about which model is cheaper. It all de-
pends upon how much low-cost, effi-
cient energy use can be implemented
and upon the future costs of fossil fu-
els. The money saved from implement-
ing energy efficiency can certainly pay
for a major part of the additional costs
of renewable energy.

Our clean energy scenario assumed
that a medium level of energy efficien-
cy will be implemented, while growth
in gross domestic product (GDP) and
population will still drive up stationary
energy demand by 25%.

However, it is my personal view that,
if population growth could be reduced
significantly there would be less de-
mand for energy in 2040—making the
clean energy scenario more cost-effec-
tive compared with business-as-usual.
A similar result would be obtained if
economic growth could be stabilised.

More regional jobs
There is already growing evidence from
other studies that clean energy technol-
ogies produce more local jobs than con-
ventional technologies. In particular,
producing electricity from crop residues
(biomass) creates many new jobs in ru-
ral areas, where they are needed most.

Jobs in coal-fired electricity are down

50% since 1991 but a future in wind
power could see the wind energy in-
dustry providing four to six times as
many jobs per kilowatt-hour of energy
produced than coal. With smart govern-
ment policies on regional development,
it should be possible to provide plenty
of jobs for the few who are disadvan-
taged by a transition to a clean energy
system.

Govt policies must change
A clean energy future will not be
achieved without new policies and
strategies by all levels of government.
A key recommendation is to expand the
Mandatory Renewable Energy Target
(MRET) substantially in order to build
the capacity of the bio-energy and wind
power industries in particular. I would
like to see the existing target of
9,500GWh extended to 20,000GWh by
2010 and to at least 30,000GWh by 2020.

The huge potential for cost-effective
improvements via energy efficiency
will only be achieved with mandatory
energy performance targets and an im-
mediate ban on new conventional
coal-fired power stations. This should
be addressed both by state and federal
governments.

You can download a copy of the
Clean Energy Future for Australia
report from www.wwf.org.au

It is also essential that the price of fos-
sil fuels are increased to take into con-
sideration the environmental and
health damage that they cause. This
could be done by a carbon tax or levy,
or by issuing tradable emission permits.

Once this is introduced it could re-
place MRET as a mechanism to make
renewable energy production cost ef-
fective. The revenue raised could be
returned to the community to assist
the creation of the new clean energy
industries. With enhanced energy ef-
ficiency there is no need for energy
bills to rise.

It is now up to leaders and the com-
munity to push for the recommended
policies urgently in order to remove
market barriers, build cleaner industry
and drive efficiencies.     ✲✲✲✲✲
Dr Mark Diesendorf is the Director of
Sustainability Centre
www.sustainabilitycentre.com.au,
mark@sustainabilitycentre.com.au
Mark is also an Adjunct Professor at
Sydney and Murdoch Universities.

Clean energy future for Australia scenario
• A 50% cut in CO2 emissions can be achieved without major technological

breakthroughs or drain on economic growth
• By 2040 energy supplied by natural gas (30%), solar (5%), wind (20%) and

bioenergy (26%) could make up the bulk of energy supply
• Bioenergy can produce more permanent jobs per unit of energy produced

than any other form of energy, especially in regional areas
• Wind energy could provide four to six times as many jobs per kilowatt-hour

than coal
• Study only includes proven and commercially available renewable energy

technology and gas
• Does not presume early closures of existing coal-fired stations
• Needs a policy and investment commitment to energy efficiency in our

homes, office and industry
• A clean energy future is not possible without policy changes by all levels of

government and investment in clean energy technologies
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The sailing vessel SV Pelican sits
shining on the water against a
background of grey sky and Mel-

bourne’s Bolte Bridge, set in stark con-
trast to the container ships moored
nearby. Her 19 metre span incorporates
modern features with 5000 year old
Polynesian migratory vessel design. She
is fast, safe and efficient and, like her
namesake, elegant and adaptable.

Pelican was built by Pelican Charters
Saltwater Projects, a not-for-profit
company that conducts projects at sea
with an environmental and social fo-
cus. One such project, involving a
group of troubled teens crewing a tra-
ditional Broome pearling lugger around
the Bass Strait Islands, was filmed in the
critically acclaimed documentary If it
Doesn’t Kill You.

After the success of this project, the
team decided to design and build a ves-
sel to accommodate their future needs.
Not only did the vessel have to be ca-
pable on expeditions and comfortable
at sea in all conditions, but the builders
also wanted it to be a model of envi-
ronmentally-friendly technology with
an impressive sailing performance.

The SV Pelican—sailing on a
mission

And so, after much research into ves-
sel design, Pelican was born! The mis-
sion statement of the project is quite
remarkable and focuses entirely on en-
vironmental and social factors in both

the building and operation. But Salt-
water Projects’ Garry McKechnie ad-
mits that they still have a long way to
go as not all of their environmental am-
bitions have yet been realised.

The recently launched
SV Pelican will sail
around Australia to
help inform and
inspire people about
social and
environmental issues.
Kerry Archer checks
it out

Smooth sailing! Pelican is fast, safe and efficient and, like her namesake, elegant

and adaptable.
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Energy consumption and
conservation
Garry sees increased energy consump-
tion as being a major factor in the cli-
mate change problem and this has been
taken into account in the Pelican’s de-
sign. ‘The bottom line of the Pelican is
energy efficiency and low power usage,’
says Garry. ‘Reducing exhaust emissions
through smaller engines and efficient
design.’

The Pelican runs on two 50 horse-
power diesel engines which provide

enough power to get them out of trou-
ble if need be. These engines are sup-
plemented by a 10 horsepower auxiliary
engine that provides enough power in
two hours of operation for lighting, re-
frigeration, water de-salination and bat-
tery charging. According to Garry,
‘Some vessels run these things off their
main engines, which wastes a lot of fuel
and is no good for the engines.’ This
provides huge savings in fuel and cost.
‘On full sail we could use as little as 28
litres in a fortnight!’

The fuel efficiency is aided further
by energy conservation on board.  The
catamaran can sleep up to 20 people
and all of the power for this comes
from a 400-amp hour, 24-volt battery
bank. This runs all of the lighting,
fridges, pumps and other electrical
equipment. Equipment with special
requirements, such as computers, are
powered by an inverter and there is
also a three-phase alternator on the
generator.

Many of the lights are LEDs, which
allows whole rooms to be lit with just a
few watts. Halogens are used as read-
ing lights in cabins, but Garry would
like to see more LEDs used on board.
He concedes that this will require some
passenger adjustments to the different
lighting levels.

The refrigeration units on board were
purpose built. There is a small day
fridge, which is designed to be opened
on demand, and two larger fridges, de-
signed to be opened once a day. They
are well insulated (although the day
fridge is less insulated due to space re-
strictions and its function) and all op-
erate from 12 volts.

Garry admits that they would like to
make the vessel more energy efficient,
but some decisions are cost dependent.
There are also plans to produce energy
using renewables, such as solar, wind
and biodiesel. The factors limiting this
have been time and money.

SV Pelican mission statement
To minimise the environmental impact of our operations in all areas. To continually develop the vessel and work
practises towards this end. To achieve this we will undertake the following:

• Reduce energy consumption
• Use sustainable energy sources
• Recycle
• Minimise the environmental impact of all projects and voyages
• Use products made by companies with positive environmental and social policies
• Use non toxic products
• Plant trees
• Educate, Inform and Inspire

The Pelican has an overall length of  19 metres and can carry up to 20 people.
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Materials and product use
Using materials and products that are
non-toxic and environmentally sound
provided a huge challenge in building
Pelican. The builders tried to source

Australian products and products with
a good environmental record.

The types of timber used in construc-
tion were thoroughly researched, al-
though this was sometimes problematic.
Garry says it was hard to get informa-

tion about where the timber was
sourced from and there was a general
unwillingness to disclose this informa-
tion.

A major component of the timber
used was Mountain Ash which is ex-
tremely strong for its weight, an impor-
tant factor to consider when building a
catamaran.  Another major timber used
was Western Red Cedar, a virgin tim-
ber from the US. The decision to use
this was based on taking timber from a
rich country that should have practices
in place to manage their own resource
rather than a rainforest timber from a
developing nation.

Some recycled timber was also used,
such as teak from the deck of the an-
tique tug the Littleton. In terms of deck-
ing timber, the choices were somewhat
limited because of the need for reduced
maintenance and a non-slip surface.
Queensland White Beech, believed to
be sourced from plantations in the Phil-
ippines, was used. The other option
would have been plantation teak, but
the cost was prohibitive. There are fu-
ture plans to plant trees to replace those
used in the Pelican’s construction.

The rest of the vessel was built from
fibreglass and epoxy resins. Potential
health impacts on the workers from
using these materials were taken into
account and minimised as much as pos-
sible.

Protecting the vessel from fouling

Pelican point of

view: clockwise

from left, view

from the helm,

sleeping quarters

and the toilet.

Healthy Clean Water
No one wants all the pollutants like Ash, Dust, Toxic
Farm Chemical Sprays, Bird Droppings, Pollens, Dead
Insects, Live Frogs, Leaves etc. that land on rooves to
get into their drinking water tank.

An Ogden Diverter will solve the problem.
No valves or metering holes • Completely automatic
• Can be adjusted to flush any roof size • No messy

maintenance • Just fit and forget.
Comprehensive instructions on how to build this

simple diverter. Only $29.
J. Ogden RMB 400 (8272), Wangaratta VIC 3678

Patent pending.
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For more information contact
Peter Malcolm or Garry
McKechnie on
ph:(03) 9844 5665 or
email: info@svpelican.com.au

organisms presented the most enor-
mous challenge. There was no product
that would meet all of their require-
ments.

‘Initially we trialed a product that was
meant to be so slippery that any marine
growth would be very easy to clean off.
Unfortunately Pelican’s hull became so
fouled with barnacles that it literally
ground to a halt and took a fortnight to
clean’.

They are now using a modern prod-
uct that doesn’t release chemicals, but
would like to explore and participate in
future research. Many of the least toxic
alternatives are extremely expensive,
such as silicone or teflon based prod-
ucts which cost up to 25 times more
than their current product!  Interesting-
ly, there are some research groups work-
ing on ‘living’ anti-fouls that mimic the
skin of marine creatures!

Specifications
Length overall 19 metres
Waterline length 16.5 metres
Beam 9 metres
Draught 1.3 metres
Sail area 200 metres square
Bridge deck clearance 1.2 metres
Length to width ratio of hulls 12:1
Accommodation 20 berths or 16 twin share
Crew minimum 2 (day sails only)
Engines 2 x 50 hp diesel sail drives
Displacement 17 tonnes (light), 23 tonnes (heavy)
Hull construction Epoxy cedar strip
Fuel capacity 800 litres
Water capacity 1400 litres and water maker (10lph)

Educate, inspire, inform
One of the main missions of the Peli-
can is to educate, inform and inspire.
‘The people behind the Pelican are re-
ally aware of social issues and their
strong interface with the environment,’
comments Garry.  ‘I am really surprised
myself at how much people who come
on board view the experience as life-
changing and inspirational.’ Garry
thinks taking people on board and sail-
ing them to places they wouldn’t nor-
mally get to see is an important way to
change their attitudes towards the en-
vironment.

One of the main research functions
of the vessel is in blue whale research
off Portland, Victoria. Garry actively
pursued the collaboration with Peter
Gill from Deakin University because he
saw Peter’s work as a model for the kind
of work Pelican should be doing.

‘Peter and his research partner Mar-
gy Morrice care deeply about the envi-
ronment and the animals they are
researching,’ says Garry. Their work is
contributing to the knowledge base
available to both government policy
makers and industries who want to ex-
ploit resources in the same areas such
as fishing and oil exploration.

In addition to marine research, the
people behind the Pelican are hoping
to make more films to disseminate in-
formation, work with aboriginal com-
munities, fathers and sons and the
corporate world, and involve schools
and school groups.

The Pelican is set to depart in June on
a series of trips up the east coast from
Melbourne following the migration of
the humpback whale. The voyages of-
fer an opportunity for people to see parts
of the coast only accessible by water and
have the choice of contributing to the
vessel’s operation if they wish.

Although Garry thinks the Pelican
still has a long way to go to achieve its
ultimate environmental and social am-
bitions, the considerations recognised
in its building and operation represent
a huge step in boat building.

Garry is welcoming of any informa-
tion readers’ may have on renewable
technology and its incorporation onto
the Pelican.     ✲✲✲✲✲
www.svpelican.com.au
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Tucked away in the rural blocks of
Wauchope New South Wales,
The Renewable Energy Co-

operative Ltd has funded a project to
recycle animal manure into high nutri-
ent fertiliser and generate methane gas
as a by-product. Methane digesters, as
they are known, are not a new idea in
Australia, and systems of this type have
been used all over the world. Much re-
search and development has occurred
in many developing countries into this
low-tech but highly-efficient process.

The design is based upon the use of
polypropylene water tanks as the means
to contain the effluent, which is a very
corrosive fluid that attacks most metals
including steel. The plastic water tank
remains completely inert and is posi-
tioned horizontally for operation. The
only metal that will resist the conditions
inside the reaction chamber is stainless
steel and it is used as the main material
for the construction of a paddle mixer
inside the chamber.

The horizontal tank arrangement en-
sures that the sedimentation of efflu-
ent solids as well as floating debris and
scum are able to be dispersed into the
liquid component at regular intervals by
rotating the paddles.

Readily available and relatively inex-
pensive local resources were utilised in
this design to provide ease of construc-
tion, long system life, and simplicity of
operation.

Heat is also an important element in
the anaerobic conversion of the effluent.
This is supplied via the solar collector,
which delivers hot water to the outer
skin of the polypropylene tank. The tank
is also insulated to minimise heat loss.

Maintaining a temperature of around
40°C inside the tank provides ideal con-
ditions in which the anaerobic bacteria
can feed and breed. Lower temperatures
increase the length of time for the proc-
ess to complete, although they don’t
have a detrimental effect on the system
itself. The initial trial was conducted with
a temperature range of 25°C to 30°C,
with excellent results.

Which poo to use
The chamber was filled with 1000 li-
tres of clean water and 100 kilograms
of horse manure donated by an ATA
member from nearby Comboyne. Any
manure would be suitable, including
human sewage treatment sludge, but
obviously you must be careful when
handling this. Horse manure was used

as it was the most readily available ma-
terial at the time of loading.

Each day of operation included mon-
itoring for temperature, gas evolution,
analysis of content condition and odour.

Within seven days, gas was being pro-
duced which was collected into a reused
king-size waterbed vinyl bladder. This
bladder provided an ideal means to con-
tain the gas at minimal pressure, directly
from the reactor. The gas could then
be transferred into a small gasometer to
be pressurised for delivery to a burner
nozzle for assessment.

The first ‘drawing’ of gas naturally
contained carbon dioxide and residual
air from the top of the chamber and so
would not support combustion.

The second drawing and subsequent
drafts burned with a clear blue flame

Methane is a strong greenhouse gas and is also a valuable resource. Peter
Allison tells us about his methane generator system that uses manure to
make combustible fuel

What’s that smell?

An important part of the

digester system is the solar

panel, seen here at the

bottom left, which provides

hot water to heat the

effluent, thus increasing the

reaction rate.
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with minimal impurities. There was no
hydrogen sulphide (rotten egg gas) de-
tected by a sniff check—the only odour
being the residual PVC smell of the vi-
nyl bladder.

A nose for success
The intent of the exercise was to con-
vert a waste problem into a valued re-
source. To date, in excess of three cubic
metres of combustible gas has been lib-
erated from the original 100 kilograms
of manure, with gas continuing to
evolve at about 100 litres per day.

The methane gas is a bonus to ferti-
liser production, and can be utilised as
an energy source to generate heat or
electricity.

Regardless of the use, the gas needs
to be burnt and used, rather than be re-
leased into the atmosphere where it is a
significant contributor to global warm-

Part of the methane

digester showing the

inflatable bladder

which stores the gas

and acts as pre-

storage before the

gasometer, which

provides a small

amount of pressure

so that the gas can

be delivered to a gas

burner.

ing. Methane is a greenhouse gas over
20 times stronger than CO2.

Once the manure has finished pro-
ducing gas, the resultant biodegradable
solids are available through the exhaust
outlet of the digester as a cheap and
chemical-free high-nutrient fertiliser

which improves nutrient levels and
microbial activity in the soil. ✲✲✲✲✲

If anyone is using their home-gener-
ated methane for these or other pur-
poses, the ATA would love to hear from
you.

Want really
bright LEDs
without the
cost of the Luxeons?
We now have a range of Korean-made LEDs that are
rated at 1 watt, just like the Luxeons, but they are
less than half the price—just $6 each ($5.50 for ATA
members). There are two sizes—20mm diameter
with a 60 degree angle, available in white, blue,
green, red and amber, and the 11mm diameter, 120
degree angle white unit. Voltage for all types is 2.5 to
3.5 volts, with a
maximum continuous
current of 350mA.
To order, go to the
ATA website at
www.ata.org.au and
click the webshop link
or call  the ATA office
on ph:(03)9419 2440

Colour Output Beam
(mcd) angle

White 20,000 60
White 15,000 120
Blue 10,000 60
Green 22,000 60
Red 16,000 60
Yellow 14,000 60
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[Book review]

Victorian Wind Atlas
Sustainable Energy Authority
Victoria (SEAV)
RRP: $75
Published by SEAV
The Sustainable Energy Authority of
Victoria released the Victorian Wind At-
las in January 2004 in support of the Vic-
torian Government’s targets of
1,000MW of wind generation in ‘envi-
ronmentally acceptable locations’ by
2006 and to derive 10% of its electricity
from renewables by 2010. This atlas has
dramatically increased the quality and
quantity of Victoria’s publicly available
wind resource information.

The atlas contains high quality, full
colour thematic maps for each local
government area to show detailed wind
resource, land ownership, vegetation
height, elevation and grid proximity
information.

The wind resource has been
modelled using CSIRO’s re-
gional wind mapping tool Wind-
Scape (www.windlabsystems.
com.au) at 65 metres above
ground level with a resolution of
three kilometres. Windscape is
capable of much higher resolu-
tions for smaller areas.

The atlas will be of most val-
ue to new entrants in the large-
scale wind farm business and will be
especially useful for policymakers, plan-
ners and micro wind project develop-
ers.

The well established, large-scale wind
farm developers will already know good
locations and the atlas does not elimi-
nate the need for the very costly and
time consuming business of detailed,
long-term, on-site wind monitoring.

While there has been some noise

made by wind farm objectors about the
number of inland regions identified by
the atlas—seemingly in contradiction to
the wind community—most of the
commercial wind energy sites will be
found on the south-west and south-east
coasts. Wind turbines can be built any-
where; the challenge is to do so at a price
a customer will pay.
Review by Grant Flynn
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Back in 1998 when looking for a
house to call home, my key pri-
orities were price, location and

good solar exposure. Also,  as a keen cy-
clist, I was prepared to pay a bit more if
the house was handy to services so I
wouldn’t have to own a car. I found my
home on a 570 square metre block in
Rooty Hill, an outer western suburb of
Sydney. The area is reasonably flat—
easy for cycling—and only a five-
minute walk to a shopping centre and
railway station.

The house, built around the 1950s,
is not a model of passive solar design. It
was originally a two or three bedroom
fibro house located about five kilome-
tres up the road in Glendenning. In
1974 it was moved to its current loca-
tion and full-width bricks were placed
on the exterior.

In winter, most of the living spaces
receive very little sun to help keep the
house warm. There is batt insulation in
most (but not all) of the walls and ceil-
ings and the raised floor has no insula-
tion underneath. On warm summer
nights, opening the windows in the
loungeroom and an external door in the
kitchen allows a cool breeze to enter the
house but it does not provide air flow
throughout.

From 50s to 90s
I moved into the house in January 1999
and went straight to work to turn my
new home into a model of sustainabil-
ity. Within five years I have installed a
solar hot water system, grid-interactive
photovoltaic (PV) system, rainwater
tanks, adjustable canvas awnings over
some of the windows and a solar air
heater/cooler. On top of the improved

comfort, I can also track how much
power and money I have saved.

The solar revolution
Three months after moving into my
house I had a Solahart BC (Black
Chrome) XII solar hot water system
with an electric booster system installed.
After a $500 NSW solar hot water re-
bate and $200 trade-in on the previous
electric hot water system, the system
cost $3050 fully installed.

When the booster does come on, it
uses anything from 0.2 to 7kWh of
electricity per day. For the year 2001
we used just 159 kWh of electricity for
water heating. This works out to an av-
erage of under 0.5kWh per day, com-
pared to 6kWh by an equivalent
electric system.

Electricity for the solar hot water sys-
tem is charged at the off-peak tariff
rate, around 7.5 cents per kilowatt-
hour. This means that I’m saving
around 41 cents per day on my elec-
tricity bill which equates to a payback
period of 20 years.

This figure does not take into con-
sideration other factors; solar hot wa-
ter systems are generally manufactured
to a higher standard so will last long-
er; if there were more people in the
house then the relative savings would
be higher and so the payback period
would be less.

Grid interactive PV power
Next on the agenda was the installation
of a grid-interactive PV system with the
aim of sending the extra power back

Solar in the suburbs
Rob Kemp describes how he turned his average home in the western
suburbs of Sydney into a solar power showcase

While looking like any other house in the suburbs, Rob only pays a few dollars a

month for his power, heating and hot water!



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 88          July-September 2004               ReNew      65

into the grid. When there is an insuffi-
cient amount of sun, electricity is drawn
from the grid.

The system consists of eighteen 75
watt PV panels which produce a nomi-
nal peak capacity of 1350 watts. Nine
panels are fixed to the roof of the house
and face 35° west of true north with an
elevation of 30°.

Another nine panels in three separate
frames each holding three panels are on
the carport roof. These panels are fac-
ing true north and their elevation can
be set at different levels to optimise ex-
posure to the sun at different times of
the year.

Using maximum power point (MPP)
tracking, a grid-interactive inverter con-
verts the 150 volt DC power produced
by the PV panels into standard 240 volt
AC power which is then fed through
the meter; either into the house or back
into the mains electricity grid.

The inverter senses the incoming pow-
er from the grid, and if this should disap-
pear for any reason, the system shuts
down and won’t start up again until a
short time after power has been restored.
This is a safety feature to protect anyone
that may be working on the lines further
up the street. It also means that if the
mains fails during the day, this system
can’t supply my house with any power.

On average, production is slightly
higher than consumption, although it

can vary between providing an excess
of 4kWh to a deficit of 7kWh per day.
Over the last year, the system produced
nearly 1500kWh, which averages out to
around 4.1kWh per day. At the current
11.7 cents per kilowatt-hour, this means
that I’m saving or being credited with
around 48 cents a day on my power bill.

Despite averaging higher production
than consumption figures, I still have
to pay a small power bill. Additional to
electricity usage costs, the retailer also
charges a small daily fee for access to
the electricity network. The excess

power that is generated is not quite
enough to compensate for this addi-
tional charge so I’m normally left with
a bill of several dollars.

The initial full price of the system
was $17,000, but this was partially off-
set by a rebate of $7425 from the Fed-
eral Government’s photovoltaic rebate
program. I have also had my system ac-
credited as a power station that can cre-
ate renewable energy certificates
(RECs). Since 2001 I have produced
one REC per year which I can sell to
large users of electricity.

Rob and his array of solar.

Bifacial Solar Modules & Trackers
Latest Technology in Photovoltaics Energy Generation
• Best $ per watt cost
• Lower operating temperature
• Maximum efficiency-200Watt/m2
• Modules are proved in harsh space conditions
• Excellent front and rear views for building designs

SOLENERGY P/L 167A Henty St, Reservoir VIC 3073 ph:(03) 9469
2382 fax:(03) 9460 1982 mob:0419 157 655 www.solenergy.com.au

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

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

Call us for free
information on:
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Going retro with water
In November 2001 I had two rainwa-
ter tanks installed in the backyard; a
2000 litre tank for non-potable water
and a 350 litre tank for drinking water.
After some pondering, I decided to pur-
chase an aqua-plated steel tank for my
non-potable water, as it could be cus-
tom built to fit into the limited space I
had available. Water is collected from
77 square metres of roof area from the
house, garage and pergola into the tank.

A rainsaver tank is used to collect my
drinking water. It has a 50 litre internal
‘first flush’ diverter and can store 350
litres of drinkable water. The diverter
collects the initial run off from 25

square metres of roof area of pergola,
so no potential ‘contaminates’ go into
the main storage tank.

I had quite a few problems with the
diverter and it wasn’t pointed out to me
that my roof area was too small for the
system to work effectively. I found out
afterwards that the minimum recom-
mended roof collection area was 40
square metres. The tank needs quite
heavy rain to fill up; 5mm in one hour
will result in 15 litres of drinking wa-
ter, whereas 10mm in one hour will re-
sult in 45 litres.

On the upside, I can be sure that the
roof area is well flushed by the time the
tank does start to fill. If I did it again,

Month Jun   Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Daily
Average
Power produced by Solar PV Grid-Interactive System

2.8 3.5 4.2 4.4 3.9 3.8 1.7 0.0 0.7 3.1 4.1 3.6 3.0
Note: Figures in green indicate the months when the inverter was not working properly, hence the low figures

Power consumed in the house
Domestic 1.5 1.7 1.8 2.5 2.0 2.0 2.1 2.4 2.5 2.1 2.2 2.0 2.1
HW Booster 0.0 0.4 0.2 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1
Total 1.5 2.1 1.9 2.5 2.1 2.0 2.1 2.4 2.6 2.1 2.2 2.1 2.2

Surplus produced
Surplus 1.3 1.4 2.2 1.9 1.8 1.8 -0.4 -2.4 -1.9 1.0 1.9 1.5 0.8

Summary of average daily household power figures (in kWh) for June 2003–May 2004

The PV panels on the

roof of the carport can be

moved into three

different positions to

maximise the amount of

sunlight they receive

over the year.

I’d probably choose an external divert-
er with an adjustable emptying rate.

The tanks are not currently connect-
ed to the house—I simply fill up a jug
with drinkable water—but I plan to
connect the non-potable water tank to
the laundry.

Warmth from the sun
The SunLizard solar air heater/cooler
system was installed in November
2003, the first installed in the Sydney
area. I wanted to try the SunLizard be-
cause my house has traditionally been
quite cold in winter. On a mild sunny
winter’s day in Sydney, the outside tem-
perature can be a good several degrees
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warmer than the main living areas of
the house.

So far the living area is heating up a lit-
tle, but then cooling down more rapidly
than expected.

I plan to fill some gaps around doors,
windows and lights and add extra ceiling
insulation. Hopefully these modifications
will make a noticeable improvement in
the performance of the unit as far as heat-
ing is concerned.

While you wouldn’t consider install-
ing some of these features on economic
grounds alone, I see them as an invest-
ment in a more sustainable future for
myself and for future generations.                    ✲✲✲✲✲

To find out more about Rob’s house
go to his website: www.robkemp.id.au

The rainsaver tank (left) collects all

of Rob’s drinking water, while the

steel tank can hold up to 2000 litres

of non-potable water.

• Pumps powered from your rapids water.
• Supplies a small amount of water each

revolution 24 hrs/day, 7 days a week.
• No noise. No power needed.
• Cost effective, no running costs (just the time to

keep an eye on it). Estimated life of 20 years.
• Domestic/stock water, Aquaculture replenishment, dam refilling.
• High pressure /low volume model (up to 2000 litres per day) $1990
• Low pressure/high volume model (up to 5000 litres per day) $2190

Grant McRostie  Licola Rd, Jamieson 3723
www.mansfield.net.au/rrp  Ph/Fax: (03) 5777 0569

RRRRRaaaaapppppiiiiiddddds Rs Rs Rs Rs Riiiiivvvvveeeeer Pr Pr Pr Pr Puuuuummmmmpppppsssss

Solar Hot Water Specialists
Manufacturer of Sunplus solar conversion kits
Convert your existing mains or low pressure Hot
water unit. 8 Models available, SEAV approved.
Rebates apply.

69 Racecourse Rd
Riddles Creek 3431
Tel: 1300 130 315

Fax:(03) 5428 6975

(03) 5428 6765
Accredited Green Plumbers

A division of www.dunnydivers.com.au

Rob’s house will be open to the
public as part of Solar House Day
on 12 September 2004.



68      ReNew                  Issue 88          July-September 2004 email: ata@ata.org.au WWW: http://www.ata.org.au/

ReNew’s regular policy columnist Alan Pears takes a
look at some broader energy efficiency issues

The national picture

A t present we are all sitting on
the edges of our seats waiting
for a series of long-awaited an-

nouncements on energy policy, espe-
cially by the Federal Government, and
for the outcomes of processes such as
the National Framework for Energy
Efficiency. So in this column I thought
I would turn to some of the broader is-
sues and look at the associated problems
and opportunities.

Is it a crime to try to stay
cool on a hot day?
Home air-conditioners are under at-
tack. The rapid increase in summer
peak electricity demand, with associat-
ed risk of blackouts and investment in
extra power stations and powerlines, is
largely being blamed on home air-con-
ditioning. So our wasteful ways are the
problem. Or are they?

The tensions are increasing. Politi-
cians know that blackouts mean lost
votes. Energy market reformers argue
that paying the real price of energy is
central to a properly functioning mar-
ket: high prices send the signal to build
more power stations (or, in a properly
operating market, to save energy).

Some social justice advocates (cor-
rectly) point out that non-air-condi-
tioner owners (often the poor) are
subsidising those who run their cool-
ing. But others, such as South Austral-
ian regulator Lew Owen, point out that
trying to charge the full price (which
could be up to $4 per kilowatt-hour at
peak times, compared with the usual

price of 15 cents) could be socially di-
visive. After all, if you find out two
months later that your children ran
your air-conditioner after school on a
few hot days and blew out your elec-
tricity bill by hundreds of dollars, how
empowered would you feel by cost-re-
flective pricing?

This debate suits the electricity sup-
ply industry. It focuses the blame on in-
dividuals for using air-conditioners,
even though some electricity retailers
are promoting air-conditioners. Politi-
cians are also blamed for interfering
with the market to limit prices—no
wonder it doesn’t work! So the electric-
ity industry can position themselves as
the good guys, struggling to work out
ways to keep the power on, despite the
impossible demands placed on them.

The situation could be different if we
all lived in energy-efficient homes with
highly-efficient air-conditioners (for
those who need them), and on-site so-
lar cells (which deliver peak output on
sunny days). At night, a super-efficient
air-conditioner could cool a well-de-
signed bedroom using about as much
energy as a ceiling fan. There need be
no crisis.

What’s needed is an integrated strat-
egy that helps householders to shade,
insulate and draught-seal their homes;
incentives to replace clunkier air-con-
ditioners; strategies promoting develop-
ment of super-efficient small
air-conditioners; incentives for local
power generation and load manage-
ment; bans on new buildings and ren-

ovations with high peak demand; and
education and information campaigns.

Instead, the push is on to install more
centralised electricity supply capacity
with a little bit of load management
(mainly by large industry) at the edges.
This will drive up greenhouse gas emis-
sions and electricity prices. And it will
create more pressure for the electricity
industry to sell more power, to utilise
their extra supply capacity outside times
of peak demand, when it is under-uti-
lised and it’s cheap to supply more. Oh,
and it will also increase profitability of
the electricity industry.

The New South Wales government
seems to be taking a forward-looking
approach by establishing a demand
management fund to support smart so-
lutions, and is including a peak demand
requirement in the new BASIX plan-
ning requirements.

But there are powerful forces work-
ing against effective action, including
community ignorance and media inter-
est in publicising crisis instead of con-
structive and subtle solutions. We have
a choice to take a sustainable energy
path or to further add to our problems.
I  am nervous that we will yet again be
led down the wrong path.

Clothes drying—a sleeping
greenhouse problem
The average household uses about 150
kilowatt-hours a year (about $20) for
clothes drying, so it is generally not seen
as much of an issue by policymakers.
However, if a household dries all its
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clothes in an electric dryer, it could use
1,000kWh or more (15% of average
electricity use). With growth in apart-
ment living, fewer people have access
to low environmental-impact clothes
drying.

What can be done? First, we can en-
sure that new apartments have built-in
clothes drying racks, and that body cor-
porates cannot ban clothes drying on
balconies.

There are some interesting technol-
ogy solutions, too. First, clothes wash-
ers with very high spin speeds (above
1,000 RPM) leave less than half as much
water in the clothes as older washers.
Second, we could look at other drying
technology options. For example, in Ja-
pan, some clothes dryers use domestic
hot water: a loop of insulated pipe runs
from the hot water service to the dryer
and back, and water simply circulates
to provide heat to dry the clothes.

Such systems could use solar heated
water or, at worst, gas heated water with
lower running costs and two-thirds or
better reduction in greenhouse gas
emissions.

There are other options, too, such as
gas clothes dryers and heat pump
clothes dryers, and improved heat re-
covery. Again, the NSW BASIX plan-
ning requirements are beginning to
tackle this issue, but I see little recogni-
tion of it elsewhere.

Plasma TVs—the big
screen energy disaster
There has been explosive growth in
sales of large screen televisions, includ-
ing trendy plasma screens. Without
making judgements about the need for
large TV screens, this market phase is
leading to unnecessary energy waste. A
109cm plasma TV uses around 330
watts. Used five hours a day, that’s 600
kilowatt-hours a year or 10% of aver-
age household electricity use.

The best rear projection TV of the

same size uses around 120 watts, about
the same as many older, smaller TVs.
LCD flat panel TVs use even less pow-
er, especially if their brightness is turned
down. LCDs are technically superior
and much lighter than plasma screens,
and cost about the same.

Over the next few years, organic LED
screens will appear that use half as much
energy as LCDs. The best 68cm con-
ventional TVs now use less than 60
watts—less than some 34cm TVs and
less than half the power use of some
other 68cm units.

Where are the public information
campaigns informing TV buyers of
these issues? Even a recent article in the
consumer magazine Choice advising on
plasma screens failed to mention the
energy consumption issue! And why
don’t TVs have energy labels?

To be fair, in response to a paper
on these issues (a report by Sustain-

able Solutions on home entertain-
ment equipment available on
www.greenhouse.gov.au) the gov-
ernment has begun consideration of
TV labelling. But this is happening
after the horse has bolted, again!

We need a new approach to energy la-
belling and minimum energy standards.
Instead of a small group of public serv-
ants trying to catch up every time a new
appliance technology appears, manufac-
turers of new appliances must demon-
strate to the government before they go on
sale that their products are efficient rela-
tive to other options. Where they use
more energy than other options (defined
broadly), they must carry labels stating
the facts. This could be integrated with
safety certification procedures that all
products must now satisfy.

Let’s stop treating energy efficiency
as an afterthought. It is costing us too
much.    ✲✲✲✲✲
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Home insulation buyer’s guide

Insulation reduces the heat flow into
and out of your home. By reducing
heatflows, the temperature inside

the house is more stable, regardless of
what the temperature outside is doing.
In winter, once the home has been heat-
ed to a comfortable level, it will stay that
way with less energy input than an un-
insulated home would.

The same applies to summer condi-
tions. The insulated home will take
longer to heat up, and if an air condi-
tioner is used it will use less energy than
one cooling an uninsulated house.

How does it work?
There are three ways in which heat will
transfer to or from a house: conduction,
radiation and convection.

Conduction means the transfer of
heat through a substance, in this case
the walls and ceiling of the house. The
type of insulation used to reduce con-
ductive heat transfer is known as ‘bulk
fill’ insulation.

This is the most common home in-
sulation, and may be in the form of
fluffy ‘batts’ made of many materials,
including polyester fibre, glass fibre and
sheep’s wool. Insulation may also be in
the form of loose fill material, such as
treated cellulose fibre (usually made
from recycled paper), which is simply
pumped into the roof or wall cavities.
These materials are poor conductors of
heat, and so when they are installed
properly, reduce the rate of heat flow
into and out of the home.

Radiation is a different form of heat
transfer. All warm objects radiate heat,
in the form of infrared radiation. If this
heat can be reflected back from where
it has come using reflective foil insula-

tion, then heat loss or gain through ra-
diation can be greatly reduced. The
main thing to remember with foil in-
sulation is that it needs an air gap be-
tween the shiny side and the roof or wall
cladding (assuming it has a shiny side
facing that direction). If it is fixed such
that the wall or roof materials are in
contact with it, then it will not be ef-
fective, unless it has a reflective side fac-
ing into the roof or wall cavity. In this
instance, it is not reflectance, but the
low emissivity of the reflective materi-
al that prevents the heat transfer.

Foil’s effectiveness can also decrease
if it becomes dirty or dusty, so it needs
to be installed with this in mind.

Many foils have only one reflective
side, and so will reflect heat away only
from that side. You will often see foil

being installed into walls on building
sites with the reflective side facing in-
wards. In this instance, the foil will help
keep heat in during winter with reflect-
ance, and help keep it out in summer
by not emitting it from the shiny side.

However, products with foil on both
sides, such as the Concertina foil batts
from Wren Industries, will have a greater
insulating effect than those with foil on
just one side, providing that the double-
sided foil product is installed in a man-
ner that makes good use of both sides.

Convection heat transfer is often the
undoing of many insulation jobs. Cir-
culating air can pass between poorly in-
stalled insulation and thus transfer heat
into or out of the house.

An example of this is the way foil in-
sulation is installed in many house

In this update to the insulation buyers’ guide from issue 71 of ReNew,
Lance Turner takes a look at what options are available to help you
improve the thermal performance of your home

The insulation in this roof, discovered in this condition during an energy audit, had

been disturbed by electrical contractors and never replaced—if the roof cavity hadn’t

been inspected, the residents would never have known!
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walls. While it will resist radiant energy
transfer, air can often circulate across
both sides of the foil, as well as through
the joins between the sheets. Air also
flows through holes in the foil, such as
where pipes and cables pass through it.
This circulation greatly reduces the ef-
fectiveness of the insulation. However,
if foil is used in conjunction with bulk
fill (which will stop air currents flow-
ing) the insulating properties are great-
ly increased, providing an air gap on the
reflective side of the foil is maintained.

The problem with this is that most
bricklayers are loath to include batts in
the walls as they build them. As a result,
most newer homes are poorly insulated
and require vast quantities of energy to
heat and cool them to a comfortable lev-
el. Putting your foot down with the
builder and ensuring that batts are in-
cluded in the walls can make a huge dif-
ference to the natural livability of the
home, not to mention energy bills.

One solution to this is foilboard,
which is expanded polystyrene (EPS)
sheet with foil bonded to one side of it.
This allows the foil and bulk fill to be
installed at the same time, thus reduc-
ing installation times.

Other insulation needs
This article only looks at the insulation
materials suitable for the roof, ceiling and
floor (if the house structure allows).

However, there is not much point insu-
lating the opaque part of the structure if
the transparent part (the windows) are
plain glass with no protection. While we
won’t go into this subject in-depth here,
there are a number of products available
for this purpose including double-glazed
windows, double-glazing add-on mate-
rials such as the Clear Comfort film,
glass with low-emissivity coatings, and
even foil products like the perforated
foil-coated paper Renshade.

Excluding draughts is also an impor-
tant area to look at. There is no point
spending money on insulation if cold
air pours in under doors and around
windows during winter, or if hot air en-
ters during summer.

Simple solutions include installing
foam tape around windows and doors,
draught excluders across the bottom of

external doors and even exhaust fan cov-
ers, such as Draft Stoppa, inside the ceil-
ing—you would be amazed how much
of your precious hot air flows out through
exhaust fans and vents during winter!

There are plenty of these simple so-
lutions available at most hardware stores
and there are too many to list here, so
check them out at your local store.

R values
When looking for insulation you will
come across the term ‘R values’ time
and time again. The R value of an in-
sulation product is basically a measure
of its ability to insulate, or resist heat
transfer. The higher the R value, the
greater the level of insulation, so a batt
with an installed R value of 1.5 will let
more heat through than an R2.6 batt.

Some insulations work better in sum-

One of the more unusual insulation foils, this one

from AIR-CELL, looks like silver bubblewrap.

Is your home prepared for winter?
Or are your windows letting you down?

With appropriate technology you can minimise heat
loss through windows at an affordable price.

Find our how
www.clearcomfort.com.au

ph 02 6161 3750
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mer than in winter, and this will be re-
flected in their ratings (pardon the pun).
Foil products often have a better sum-
mer rating than a winter one. To im-
prove the performance of foil
insulations in winter they should gen-
erally be used in combination with bulk
insulation, so you have foil under the
roofing and wall cladding material, with
bulk insulation just above the ceiling
and just behind the inner wall cladding.

Another term you may hear in relation
to insulation is that of U values. While R
values are an indication of the thermal
resistivity of a material, the U value is the
inverse of that—how well the material
transfers heat. With R values, the higher
the number, the better, but with U val-
ues, the lower the number the better. It is
important not to confuse the two!

Bulk fill insulation
As mentioned earlier, the two main
types of insulation systems are bulk fill
and reflective foils, though some prod-
ucts use features of both.

Bulk fill insulation is primarily used
in ceilings, usually fitted directly on top
of the ceiling between the roof joists.
This needs to be done with care, as even
small holes can compromise the insu-
lation’s ability to reduce heat flow. In-
creasingly it is also used inside walls to
improve winter performance.

Bulk fill insulation comes in many
shapes, thicknesses and materials, all of
which have their pros and cons. The most
common material is still mineral wool,
or glass fibre. Mineral, or rock wool, is
composed of tiny fibres made from rock
(such as basalt), or sometimes from fur-
nace slag. Fibreglass, as its name suggests,
is composed of very fine glass fibres
clumped together to form a thick mat.

These mats are available in many
thicknesses, with a range of insulation
values (R values), usually as packets of
pre-cut batts.

Batts are also available in other mate-

rials, including recycled and virgin pol-
yester, sheep’s wool, and even combina-
tions of these two. These materials are
also available as rolls, or ‘blankets’, that
can be cut to shape as required.

Another type of bulk fill style insula-
tion becoming more popular is loose-
fill. While arguably in a class of its own,
it performs in the same manner as the
batts and blankets, that is, as a barrier
to conduction.

Loose-fill insulation is usually made
from cellulose fibre from sources such as
recycled phone books and newspapers. It
is reduced to a fine, light and fluffy mate-
rial that is treated with various fire retard-
ant chemicals. It is usually ‘blown in’ to
the space it is to insulate, and can com-
pletely fill the gap between the roof joists,
as some settling does occur with this ma-
terial over time. An interesting use of this
material is to fill the gaps between wall
spaces in existing homes, thus allowing
older homes to have their walls insulated
without removal of the cladding.

When first developed, there were re-
ports of this material losing its fire re-
tardant abilities due to leaching out of
the fire retarding chemicals when the
insulation was subject to moisture.
However, this problem has been over-
come. Another problem sometimes ex-
perienced with loose-fill material is
‘blowing around’, where air currents in
the roof cavity move the material from

its original position. At least one com-
pany, Flexicoat Australia, has overcome
this problem with the application of a
sealing coat over the loose fill material.

Reflective foils
There are many different types of foils
available, but most take the form of alu-
minium foil bonded to a backing sheet.
This sheet is often paper treated to re-
sist moisture and fire, and may be rein-
forced with glass or plastic fibre threads
to improve strength.

Some foil insulation comes in the
form of batts made from paper or thin
card with foil on one or more surfaces.
Silverbatts, for instance, have two to four
layers of foiled paper separated by short
perpendicular walls. They are supplied
flat, and are pulled open to form batts
up to 60mm in thickness which are fit-
ted between or on top of roof joists in a
similar manner to bulk insulation.

Another unusual type of foil insulation
is that produced by AIR-CELL. It con-
sists of what is basically a heavy grade bub-
blewrap material, with foil on both sides.
The reflective foil reduces radiant heat
transfer while the stabilised air space in
the bubbles resists conductive transfer.

When used correctly, foil products
can have a very high insulating value,
especially in summer. When used in
conjunction with correctly fitted bulk
insulation, the combined insulation
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abilities can be very impressive.

Pros and cons
While the advantages of correctly fitted
insulation are obvious—in reduced en-
ergy bills and greenhouse gas emissions—
there are other factors to consider before
deciding on an insulation product.

Over the years there have been nu-
merous claims of the dangers of glass
and other mineral fibres, particularly as
a possible cause of lung cancer and oth-
er diseases of the respiratory tract. There
have been many studies conducted
around the world, some of which seem
to support these claims, and others
which do not. That said, mineral and
glass fibre are rated as class 2B, possibly
carcinogenic materials, by the Interna-
tional Agency for Research and Cancer
(IARC). However, most glass fibre ma-
terials used for domestic insulation are
now said to be biosoluble, meaning they
dissolve in the lungs over two to three
weeks. Indeed, some of these materials
are supposed to be safe without the use
of breathing protection, although in-
stallers of these materials still seem to
suffer from lung problems—known in
the industry as ‘the cough’.

There is no doubt that glass and min-
eral fibres cause irritation of the skin, eyes
and throat, as any fibreglass worker (or
indeed, anyone who has walked around
inside a fibreglass-filled roof space) can
attest. Having worked with fibreglass for
some years, I can state that the material is
a serious irritant, and breathing appara-
tus is the minimum requirement for han-
dling this substance. I have handled the
new bio-soluble materials and they still
seem to be an irritant to me—I certainly
would never install these materials with-
out the use of breathing apparatus.

 While you would expect that once
installed, the glass fibre would not pose
a hazard, this can only be said if it is
completely sealed into the cavity into
which it is installed.

Most homes are not sealed to this de-
gree, and have one or more openings
between the ceiling and the roof cavity,
for fittings such as exhaust fans, man-
holes, ducted heating and cooling vents,
convection vents and the like. What this
means is that many homes with glass
or mineral fibre insulation may have
some degree of contamination of the air
inside the living spaces.

Virgin polyester, being made from
petroleum, is a finite resource. Its pro-
duction also involves the use of some
toxic chemicals, so it certainly has its
negative aspects.

Recycled polyester insulation uses far
less energy in its manufacture, and keeps
a vast number of plastic drink bottles from
ending up in landfill. The insulation in
an average home contains around 1400
plastic drink bottles—that’s a lot of land-
fill space saved! As far as safety is con-
cerned, both polyesters can be handled
without protective clothing, making them
safe for do-it-yourself installations.

Another option is sheep’s wool. This
material obviously comes from a natu-
ral source, but, like all products derived
from livestock, has its own associated
problems. These include massive land
degradation due to clearing for grazing,
and movement of the animals them-
selves. There are also other issues, such
as the inhumane treatment of animals
during the production process.

Cellulose fibre insulation has the ad-
vantages of being a great use for old
newspapers and phone books, although
some of the fire retardant chemicals

used in these materials are based on the
element boron, of which reserves are
limited on this planet. These chemicals
can also be irritants to skin, eyes and
lungs, so breathing apparatus may be a
good idea if you are to be exposed to
these materials for any length of time.

Another safety factor is fire retardance.
It used to be that the best of the materials
were the glass and mineral fibres. They
will not combust, and produce little
smoke or fumes when subject to a fire.
However, in some tests it seems the newer
fire retardant cellulose fibre performs as
well as or better than mineral fibres. Most
of the other materials can be made to burn
to some degree, though they all still con-
form to the relevant Australian Standards
and are far less combustible than most
other parts of your home.

It would seem that the foil materials are
possibly the most environmentally sound
products, due in part to the small amount
of material required to achieve the end
result. Virgin aluminium requires vast
quantities of energy to process, but recy-
cled aluminium, used in many US made
insulations, consumes only around one
twentieth of this energy.

So, all in all, there is no perfect insula-
tion from an environmental point of view,
but some are definitely worse than oth-
ers, both in manufacture, installation and
living with the product. My personal
choice would be an aluminium foil prod-
uct used in combination with either pol-
yester or wool batts or blankets, as this
combination is unlikely to cause any
health problems in home occupants.  ✲✲✲✲✲

Further insulation information
Australian Greenhouse Office’s Your Home Technical Manual online:
http://www.greenhouse.gov.au/yourhome/technical/fs16a.htm

Australian CRC for Renewable Energy insulation page:
http://acre.murdoch.edu.au/refiles/built/text.html

Department of Energy (USA) insulation fact sheet:
http://www.ornl.gov/sci/roofs+walls/insulation/ins_01.html

Aluminium Foil Insulation Association: http://www.afia.com.au

Fibreglass Information Network homepage—information on the dangers
of glass fibres: http://www.sustainableenterprises.com/fin/index.htm
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About the table
The table covers most of the commonly available forms of insulation products, though it does not cover every manufacturer
or supplier—there are just too many to cover them all, and many of the products are virtually the same in both material and
performance. Each entry in the table lists the manufacturer’s details and those of the products they sell, and includes insula-
tion type and material, R ratings, what it is suitable for, how it is supplied and pricing information, as well as any comments
we feel are relevant.
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A standard I-button package.

Many people make modifica-
tions to their homes to im-
prove energy efficiency, but

how do you really know that your ‘im-
provements’ will have a noticable ef-
fect? If you have asked yourself
questions like: Did we really improve
anything on that renovation? Is my
computer room too cold or is it me?
Why does my partner (or parent) always
change the thermostat after I do? Where
does all my money go, especially on
cold winter days?, there is a way to get
some answers to these questions.

An interesting gadget called a ther-
mochron can help you answer these and
many other questions about the daily,
weekly or seasonal temperature chang-
es in your environment. Before you
think ‘this sounds too technical’, read
on and you will see this is easy to do, it
doesn’t cost very much and the ther-
mochrons can even be reused.

What is a thermochron?
In short, a thermochron (which is one
of a range of devices known as I-but-
tons), is a self-contained temperature
measuring and datalogging device
about the size of a bottle cap or large
button battery. You place them wher-
ever needed and they take temperature
measurements and record them so you
can retrieve them later using your PC.
They are relatively inexpensive (around
$20) so you can buy your own to use
whenever you wish.

Admittedly, measuring temperature is
not new (or difficult) since there are
many thermometers in the world, and
you could always use a clock and record
the times and temperatures on a piece
of paper. The trouble is we humans are

too busy (or easily distracted) to make
accurate recordings.

My computer-buff friend suggested
we get clever and connect a digital ther-
mometer or temperature sensor directly
to a computer to record the data. How-
ever, then there is the problem of car-
rying the computer and thermometer
to where you want to measure the tem-
perature.

The advantages of a thermochron is
that it can fit in your pocket, it has its
own battery, clock and even remembers
everything you command it to do!

There are several different interfaces or
‘readers’ that allow you to connect the
thermochron to your PC. They allow you
to start the thermochron off on a ‘mis-
sion’ using the appropriate software be-
fore taking it to where you want to
measure the temperatures.

After the ‘mission’ is complete you
retrieve the thermochron and insert it
in the reader. As they are an added ex-
pense and you only use them once or
twice each mission (which could be
weeks long), you may prefer to share
the cost with a friend.

Now that you have the information
you want, you must decipher what the
thermochron has recorded. Starting
with the ‘quick graph’ option in the
software, you will probably see daily
variations in temperature from the hot-
test to the coolest temperatures for each
day. You can also import the data into a
spreadsheet and calculate your home’s
statistics (such as average daily maxi-
mums and minimums) from the data
recorded.

Before and after
My example data comes from renovat-

ing an ordinary house to make it more
comfortable, particularly to cool the at-
tic space. A thermochron was installed
in the attic space for one month before
any renovations were done. The data
indicated average daily maximum tem-
peratures in the attic over 40°C in Feb-
ruary 2003.

Foil batts were installed directly un-
der the roof tiles around late Decem-
ber 2003. I used a reflective foil product
that is inexpensive and readily available
(see www.solartex.com.au). We also in-
stalled some roof ventilation (the wind-
driven type), ceiling vents and ceiling
fans. Then a thermochron was sent on a
second ‘mission’ to record the attic tem-
peratures after the work had been fin-
ished.

The results proved encouraging, with
the average daily maximum tempera-
tures in the attic reduced to 36°C in the
same period as last year. Also, the per-
centage of time the attic temperature
went above 40°C has fallen from 2.75 to
0.5 hours a day.

When the attic is hot for a long time,
the living spaces also eventually get hot,
even with ceiling insulation. Of course,

Here come the thermochrons!
Dale Siver looks at a tiny datalogging digital thermometer that helps you
monitor the energy use and comfort of your home
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we need to measure the living space
temperatures (including the ceiling
temperatures above and below the batt
insulation) before we conclude how ef-
fective the renovations have been.

Studies on human comfort in homes
describe the comfort zone as between
18°C and 28°C, with relative humidity
between 30% and 70%. Other variables
include air movement (0 to
1.5 metres per second), radiant temper-
ature within 3°C of air temperature, a
maximum temperature variation of
1.5°C per hour and clothing weight
(courtesy Grant Calvin, Collins Walshe
and Fitzsimmons, Engineers and Surveyors).
The living comfort zone for summer
should be considered within the nor-
mal humidity ranges.

How I interpret this is that when the
temperature of a room goes above 28°C,
you need to do something to cool down.
There are a few common approaches to
this situation including using ceiling
fans, reducing the room temperature
with natural ventilation or turning on an
air-conditioner. These approaches can
be considered secondary to reducing
the amount of heat entering the home.

The ceiling, walls, windows and
floors should all be measured for tem-
perature to help you plan what your
strategy will be. If simply adding more
insulation to the ceiling in a particular
room can help you feel more comforta-

ble (even on really hot days), then this is
useful information.

So it is not just room temperatures
you need to measure—even walls and
ceilings are important.

A real life example
Recently, a house owner in the Austral-
ian Capital Territory used two thermo-
chrons to measure the room and roof
temperatures in his home. Whilst the
temperatures fluctuated from 16°C to
30°C, it is clear that he does not need
to use an air-conditioner in January. Oc-
casionally an ordinary fan is used but
the data shows that this is not needed
very often. On a hot day (for example,
in early January, when the Canberra air-
port recorded 37.6°C) the room tem-
perature maximum was 30°C and the
attic temperature was 43°C. These fig-
ures confirm what many people already

know—that with good passive solar
house design, room temperatures nat-
urally remain within the comfort zone.
Are the rooms in your house within the
comfort zone?

In winter, comfort level is affected by
radiant heat loss from your surround-
ings. Try measuring the temperature of
the air in the room and compare it to
the ceilings, walls, floors and especially
windows. You will soon find out where
you are losing all your heat!

Of course, you can insulate your body
to conserve warmth inside a cool room
but you can also work on a way to keep
your living spaces within the comfort
zone. Generally, your living spaces
should be 19°C (or above) in winter.

If you happen to have a heating sys-
tem, the thermostat setting can often be
a matter of personal taste. It is impor-
tant to realise that room temperature is
only one factor to consider. Past re-
search suggests that  people are com-
fortable sleeping in a room with
temperatures of  13 to 24°C. This is a
pretty wide range and belies the fact that
some individuals prefer to sleep in a
cool room (under 18°C).

This is why the thermostat can be re-
duced after a certain time of day, once
the home has reached a comfortable
temperature. People have cycles of body
temperature that depend on many in-
fluences, which means that your tem-
perature target is a moving one. You can

A serial version of

the I-button

interface.

A screenshot of the

software used to talk to

the thermochron.
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monitor how effective your heating sys-
tem is in regulating the temperature of
your bedroom. Using a thermochron
you can collect the information with-
out altering your thermostat location.
You can also sleep peacefully while the
data is being recorded. You could even
take the thermochron on your holidays
and see the temperature extremes you
have been exposed to!

Other things to measure
If you are on a limited budget, or just
curious about where your energy dol-
lars are going, a thermochron can help
you answer those questions. By placing
a thermochron in a suitable location on
your water heater you can see the daily
and weekly patterns in its heating cycle.

If you have concerns about the effi-
ciency of your ducted heating or air-
conditioning I suggest you record the
temperatures near both the ducts, in-
take and outlet. You may discover that
illusive energy leak that only shows up
on the bill from your utility company.
On a cold winter’s day you can meas-
ure the heat coming from your sunlit
windows and from any thermal mass
in your home.

For more ideas about how to use tem-
perature information in building design
see the Queensland Department of
Housing’s Towards Healthy and Sustain-
able Housing Research Project. The project,

known as the ‘Research House’, (see
references) provides online data from
the house.

So, where do you get thermocrons
and their associated readers? To look at
what’s available and to buy online, go
to www.ibutton.com

Software is available for download at
www.ibutton.com/software/1wire/
OneWireViewer.html#OneWireViewer

References
• Towards Healthy and Sustainable Hous-
ing Research Project www.housing.qld.
gov.au/builders/research_house/
research.htm and www.housing.qld.

Thermochron technical features
• Digital thermometer measures temperature in 0.5°C increments

• Built-in real-time clock (RTC) and timer has an accuracy of ±2 minutes per
month from 0°C to 45°C

• Automatically wakes up and measures temperature at user-programmable
intervals from 1 to 255 minutes

• Logs up to 2048 consecutive temperature measurements in protected
non-volatile memory

• Records a long-term temperature histogram with 2°C resolution

• Programmable high-temperature and low-temperature alarm trip points

• Records up to 24 time stamps and durations when temperature leaves the
range specified by the trip points

• 512 bytes of general-purpose read/write non-volatile memory

• Communicates to the host with a single digital signal at 15.4kbs or 125kbps
using the 1-wire protocol

For more technical information visit the supplier’s website at:

www.ibutton.com/ibuttons/thermochron.html

gov.au/builders/research_house/publi-
cations/guidelines.htm
• Building and landscape design guidelines
toward a more sustainable subdivision (in-
corporating the principles of ecologically sus-
tainable development) www.build.qld.gov.
au/research/BrDocs/guidel ines /
b-l_design.pdf
• Session Three—Development Seminar
2002 Proceedings. www.cumberlandgroup.
com.au/Development-Seminar-2002-
Session-3.htm
• Designing Houses for Australian Cli-
mates (1952).
• Energy Efficient Australian Housing
Edition 2 (1992).

This graph shows the data recorded by two thermochrons—one in the roof cavity, and one in the house itself. Samples were

taken every 30 minutes for over 40 days!
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Make a splash - 2004
community projects campaign
Make your charity $$$ and tax break really
count by becoming an ATA Supporter

Sign up on page 84>

Practical info?
Be a Member
ATA is independent, community-
based and known for practical, qual-
ity information on renewable energy,
water conservation, alternative fuels
and energy efficiency. For just $55 a
year, members receive:
• ReNew magazine each quarter
• Advice by email or phone
• The Sun newsletter and email

bulletins with events and info
• Discounted entry to seminars

and open houses
• Discounts on products (below)
• Chance to network with other

members at your local branch.

Discounts for members

ATA branches

Cairns

Sunshine
Brisbane

Coffs Hbr
Sydney

ACT

Hobart

Alice

Perth SA

Wimmera
Melbourne

New Zealand>

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

There’s a good chance another ATA member will call you—soon!
That’s for two reasons.

Our new Community Projects Campaign will actively raise money to
fund the following activities - with your help and feedback.
Local:

• Grey water real-life trial and testing
• Energy and water saving in households

National:
• State and regional presence around the whole of Australia
• Biodiesel and solar energy lobbying
• Practical training on sustainable building

International: Our first!!
• East Timor Solar Systems for health clinics and police stations

This coming financial year, there will be a range of new services open
to our members.

• Free media training available to ALL members interested in becom-
ing spokespeople for the organization.

• Policy training for those interested in specific areas.
• And most importantly, a move towards more active local groups

and better support for existing branches.

Of course, we’ll continue to increase lobbying efforts for a more
sustainable future in any direction we can. More than ever, your
membership and donation will make a difference.

Of course, we’ll continue to provide the services you already take for
granted. We can offer practical advice on renewables; technical advice;
information on alternative fuels; sustainable building wisdom; and, of
course, juicy member discounts. Not to mention the many practical,
fun and unique items available at the Webshop!

And of course, there ARE also tax incentives—particularly around this
time of year. Join the growing list of ATA Supporters who make ATA’s

advocacy and policy work possible, by making a tax-
deductible donation to the ATA.

Contact our membership coordinator Karen
Jackson direct on (03) 9415 2103 or at
supporters@ata.org.au for advice on other
tax-friendly options, particularly for our
business members.
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The Water-efficient Garden
Author: Wendy van Dok
Price: $25, As reviewed in ReNew issue 81
Practical and detailed information on planning and design
of a water-efficient garden, including use of greywater on
the garden.
Item code: WEG

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

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

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

Windpower Workshop
Author: Hugh Piggott
Price $30.80, Paperback, 160pp
The ultimate resource for anyone who has ever wanted to
build their own wind turbine. Provides practical advice on
how to design and build a machine up to five metres in
diameter. Item code: WPW

Renewable energy and energy efficiency in detail

Remember to keep checking ATA’s online webshop for new products including
books, electronic kits, lighting and other exciting things!

Warm House, Cool House
Author: Nick Hollo
Price: $33.00, Paperback, 172pp
An easy-to-read introduction to the principles of
energy-efficient housing design. Covers a broad range
of topics and contains an abundance of drawings,
plans and photographs. Item code: WHCH

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

Vegetable oil for fuel

ATA shop by mail

Motorhome Electrics & Caravans too!
Author: Collyn Rivers
Price $42.50, A4 ringbound paperback, 102pp
Written with the mobile home owner in mind, this book
covers all aspects of setting up and using a power system
in a motorhome or caravan.
Item code: MHCT

Make yours the ideal home

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

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

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
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Aluminium 4 LED torch
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.
Price: $15 ($12 for ATA members).

12 volt, 1 amp switchmode plugpack
This plugpack is ideal for running
our LED halogen bulbs or LED
halogen replacement kit. Use it to
replace the inefficient transformer
supplied with most halogen
fittings, or wherever you need
an efficient 12 volt plugpack.
Price: $24.95
Item code: SMPLUGPACK

Freelight keyring solar torch
This quality Swiss-made white
LED keyring torch features an
amorphous solar panel, a
rechargeable battery which is
good for 10,000 charge/discharge cycles, a
waterproof rubberised case, battery overcharge
protection, multiple dimming levels, 10
minute auto off, weighs less than 20 grams
and has a case containing 50% renewably-
sourced plastic (made from plants). Measures
55mm x 28mm x 8mm. Price: $32 ($29.90
for ATA members). Item code: FREELIGHT

ATA Booklets series: Solar Hot Water
Price $7.90 each (inc postage)
Solar hot water is possibly the best way to get started with
renewable energy. This booklet outlines all of the different
system types and which one will best suit your needs.

Solar hot water

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

Save water this summer

Solar electricity
ATA Booklets series: Solar Electricity
Price $7.90 each (inc postage)
Covers all the basics you need to know when designing a
solar power system.

Be a fashion guru!
ATA T-shirts
Price: $15.00 plus $5 postage
Sizes: S, M, L, XL
Show your support for the ATA with one of these great
Aussie-made T-shirts. Item code: TSHIRT
Note: You must state size when ordering!

Kits, LEDs and energy efficient lighting

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

and ready to log.
Note: does not
record wind
direction. Price:
$250 ($240 for ATA
members)

Blaster 3D torch
This is a machined anodised aluminium torch
that uses 3 D-cell batteries to drive a 1 watt
Luxeon star. Never be stuck with a blown
bulb again! The Blaster is waterproof and
almost unbreakable. What’s more, a set of
alkaline batteries should give at least 24
hours of usable light. This torch should last a
lifetime! Price: $85

Aluminium 9 LED torch
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 ($25 for ATA
members). Note: Actual stock is
silver in colour.

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

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

Nightstar kinetic torch
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.
Price: $70 ($65 for ATA members).
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Constant current circuit kit
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.
RRP: $8
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)9388 9311. Now available: 3 watt LEDs and
1 watt warm white LEDs! See our webshop for details.

Maxi-maximiser kit
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!
Price: 12 amp: $70 ($65 for ATA members),
20 amp: $120 ($110 for ATA members)
Item code: MAXIMAX

30 amp speed controller kit
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 incandes-
cent/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.
Price: $45 ($40 for ATA members)
Item code: SPEEDCON

Switchmode LED
driver kit
This kit allows
you to build a
simple switch-
mode 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. RRP: $30
($25 for ATA members).
Item code: SWITCHMODE.

All available back issues up to issue ReNew 77 $6.50 inc. postage within Australia. ReNew issue 78 onwards
$7.50 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 and 87.

Expand your ReNew collection

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

Luxeon optical collimators and reflector
New 25mm optic with holder. This optic solves the problem of
how to attach the optics to the LEDs! From $7.50 each.
The chrome reflector is not designed for the Luxeon LEDs, but fits
nicely over them to give a semi-directional output. $0.50 each.

LED halogen conversion kit
This kit uses three of the 1
watt Luxeon Star LEDs, and
includes a rectifier and
constant current circuit to drive
the LEDs at the correct current.
Note that the light output won’t be equivalent
to a 50 watt halogen lamp, but then, the kit
only uses 4 watts! Also note that you may
need to replace your halogen transformers,
as they often need a minimum load of 20
watts.
$22.00 each without LEDs, or $70 including
three white Luxeon Stars ($65 for members)
Item code: LEDHALKIT.
We now have a Superflux LED version of this
kit which takes up to 18 Superflux LEDs of
your choice. See our webshop for details of
these kits.
To prevent possibly damaging these bulb
kits with excessive voltage, we strongly
recommend you replace your halogen
lamp transformers with our 1
amp switchmode plugpack.

Chinese Superflux LEDs
These are a cheaper Asian-sourced
Superflux LED. They are the same size and
shape as the Lumileds Superflux LEDs, and
of similar brightness, but not as expensive. In
fact, we think these are the best LED value in
Australia, 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: $35 ($30 for ATA
members). Item code: MINIMAX

Superflux LEDs
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.
Price: Red and amber: $2 each

Green, blue and cyan: $3 each
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New
New

Freeplay Ranger radio
Price: $135 ($130 for ATA members)
This is the latest design from the makers of the
Freeplay range of radios. It is powered by its in-
built solar panel, the in-built hand-cranked
generator, or it can be charged from the mains
by the included plugpack.
This compact, rugged radio measures 100 x 205 x 60mm and is
currently only available in blue. It features AM/FM radio bands and an
earphone socket for personal listening.
Winding for 30 seconds provides up to 35 minutes of play. Using the
solar panel allows for continuous play, and the inbuilt rechargeable
battery gives up to 25 hours play. Item code: FPRANGER

Power House kit
Price: $290
Make a renewable energy powered model
home!
The Power House kit provides an
engaging introduction to renewable
energy sources while teaching basic
concepts and principles in physical
science. 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 watercress,
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, green-
house, 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.
Power House includes a 96-page full colour manual with 70 experiments and
20 building projects, organized into eight chapters. Item code: POWERHOUSE

Fuel cell car kit
Price: $290
Build a car that runs on water and the sun! The
Fuel Cell Car and Experiment Kit provides an
introduction to the technology of fuel cells.
Pour in the water and watch it separate into
hydrogen and oxygen, forming a gas to power
your vehicle across the floor.
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 electrolysis 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 experiments,
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

New products

Tri-lens module for Luxeon LEDs
Price: $32
These modules contain three lenses
designed to fit a cluster of three Luxeon 1,
3 or 5 watt LEDs, as used in our Luxeon
LED halogen kit. Of course, they are ideal
for any design that uses three of these
LEDs. We are currently only stocking the
medium angle lens, which is ideal for
converting the Luxeon LED halogen kit from a wide angle to a more
focused beam for task lighting. Diameter of the module is around 50mm.
Item code: OP50M

Power Mate power energy meter
Price: interim pricing $380 ($360 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

Solar powered flasher
This is a multi-purpose solar-powered
warning light with six high brightness
red LEDs. Ideal for bicycle
lights, emergency warning
lights or personal emergency
lights for walking or hiking.
Comes with a magnetic stand,
belt clip, elastic strap and clip and a bicycle mounting bracket.
Two hours of charging in full sunlight give 24 hours of flashing light.
Price: $24.95 ($23 for ATA members).
Item code: SOLAR_FLASHER

Dynamo torch
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 (in either
direction) provides light for up to 30
minutes, and you can switch between
one or all three LEDs. Ideal for emergency use. Price: $29.95 ($28 for
ATA members). Item code: TORCH_DYNAMO
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ATA order form
Name Date of birth:

Address

State P/C

Phone: (BH) (AH) Fax:

Email: Mobile:

88
/0

4

Payment details
Attached is my:
❑ cheque ❑ money order ❑ credit card details

Send me books or products

Item or code Qty Price $

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

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

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

Credit Card payment

Card type:     ❑ Visa     ❑ Mastercard     ❑ Bank card

Cardholder’s name

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

   Expiry ___ /___        Signature

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

Staple payment here

❒  Tick here to receive occasional email updates.

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

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

Please send a gift membership/subscription to:

Name:

Address:

Postcode:

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

❒ Individual membership Aust/NZ .................... $55

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

❒ Household membership Aust/NZ .................. $70

❒ Individual rest of world membership .............. $68

❒ Business/Government ...................................... $150

I just want to subscribe to ReNew

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

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

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

We do not disclose private information to anyone unless legally
obliged to do so. To view our privacy policy, see our website.
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[Q & A]

Send us your questions
If you have a problem you just can’t
solve, or want to know the answer to
a general question about sustainable
technology, drop us a line and we will
do our best to answer your query.

Send your questions to:
ReNew, PO Box 2919
Fitzroy VIC 3065
Ph:(03) 9419 2440
Fax:(03) 9419 2441
Email: ata@ata.org.au
www.ata.org.au

Rainwater
I recently read the article in ReNew issue
86 (Jan-Mar 2004) regarding integrating
rainwater tanks into your house to save
mains water. I am currently in the de-
sign stage of building a new home and
would love to implement such a system,
however, I have a few reservations.

How will using rainwater affect ap-
pliances (such as dishwasher, washing
machine, shower), particularly their
output, and the health of those using
them? Won’t some treatment be re-
quired and wouldn’t it potentially fall
foul of water providers and the Envi-
ronmental Protection Authority? Being
in Victoria, the regulations might be dif-
ferent from Adelaide, but if you have
any more information than what was
included in your article or have a con-
tact in Victoria who might be able to
assist me, I would greatly appreciate it.

Jim Alevizos,
jalevizos@telstradome.com.au

Regarding output considerations, with a suit-
ably sized pump the water pressure is very
close to mains pressure. For example, in one
installation we have an old instantaneous gas
hot water service (high pressure drop) and low
flow showerhead and the system still works
well. It is important that the pump inlet and
outlet connections are of a suitable diameter,
and that line lengths and head are accounted
for.

Regarding the health considerations, rain-
water collection should include screening, first
flush diversion and regular maintenance (gut-
ter and tank cleaning et cetera). It's surpris-
ing how good the water quality is in many
tanks given how poorly they are maintained!

The main risk with rainwater use is micro-
biological, but people (especially in rural are-
as) have been living on rainwater for years
without problems. Air pollution in cities has
not affected the water quality of well designed
rainwater systems.

I would argue that rainwater is more
healthy to drink than mains water as it is not
chlorinated. Rainwater can extend the life of
some appliances (especially of hot water sys-
tems) by reducing corrosion as it is less saline
than mains water. As the rainwater is softer
less detergent and soap may be required.

As for the regulations, the system I outlined
in the article may not be suitable for some re-
gions so you will need to enquire locally. In
some cases no interconnection with the mains
is allowed. Systems are then generally de-
signed to have a supply tank that is topped
up with rainwater. This means that the mains
water has to be pumped as well, and that the
water types are mixed.

Jake Bugden

Air-conditioning in Canberra
I have a 108 square metre colonial-style
brick veneer home (the rear faces north)
in Canberra. Canberra had an extraor-
dinarily hot summer and I almost in-
stalled a split system to cool my living
areas. I am concerned about global
warming and do not want to add to it
by using air-conditioning. My question
is, how can I cool my house naturally?

Could you please provide advice on
natural house cooling methods and/or
suggest websites or publications that
may be able to help me.

Ron Sait, Canberra ACT

The way to start is by stopping your house heat-
ing up in the first place. The easiest way to do
this would be with shading. This could be a

frame with shadecloth or louvres. These need to
be set up is such a way as to let in winter sun
while excluding summer sun. Or you could go
for exterior blinds or shutters. Deciduous trees
planted on the north would be helpful but will
take time to grow. On the inside, heavy inter-
nal curtains with pelmets will also help. Make
sure your ceiling is well insulated and check for
draughts that are letting the hot air in.

Some websites that could be useful include:
www.seda.nsw.gov.au and www.seav.vic.gov.au/
seinfo/your-home/index.asp

Mick Harris

For some more great ideas, see Dick Clarke’s
article ‘Keeping your cool when the heat is
on’ in issue 86 of ReNew.

Lance Turner

Micro-hydro options
I am currently looking at some power
options for a farm shed I am living in
for the next few years. One option that
I am interested in is a mini hydro sys-
tem, as the shed is close to a year round
creek. I am not looking for a lot of pow-
er, just enough to run lights, TV, radio
and, if possible, a washing machine. I
won’t be using high consumption ap-
pliances like hair dryers or toasters.

How much water flow do I need,
what sort of structural work on the
creek may be required and what would
some rough costing be? Some advice
would be much appreciated.

Eamonn Hammer,
Dandenong South, VIC

It is hard to comment on structural work with-
out seeing your site. It could be limited to a
small weir upstream with a filter and pipe
running down to a turbine.

The amount of power you can get from your
creek is dependant on the head and flow. The
greater the fall from the creek and hence the greater
the pressure you can obtain in a pipe running to
a water turbine, the greater the power your tur-
bine will produce. Locations with a good head
(at least five metres) usually use a pelton wheel
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or some form of hybrid impulse turbine. A
small water turbine of this kind, producing
up to one kilowatt, would be likely to cost
between $2000 and $3000.

 If the creek does not have a reasonable fall then
you could use a Banki crossflow turbine which
can operate at heads of as little as one metre. They
are available from Planetary Power, ph:(07)4096
2420, www.planetarypower.com.au

Another option is to get a reaction propel-
ler turbine. They sit in the water stream which
spins a propeller (which looks a little like the
ones used on outboard motors). They only
produce about 100 watts which could be okay
if you use a battery to store the power. They
are available from Quirks (Energy Today),
ph:(02)9371 6600.

The ATA published a micro hydro buyers’
guide in issue 72 of ReNew. It would be in-
valuable to you as it lists the available tur-
bines, their specifications, some pricing and
the details of the manufacturers/suppliers. It
also includes information on selecting a tur-
bine, power control, civil works and more.
The same issues has an article on one read-
er’s experiences in doing a hydro system. The
magazine is available from the ATA website
or by calling ph:(03) 9419 2440.

Mick Harris

Solar hot water boosting
We live in Pemberton in the southwest
of Western Australia. We have a remote
area power supply (RAPS) solar pow-
er system and an Edwards solar hot wa-
ter system which at present is boosted
by water running through our wood
stove in winter. We would like to know
if there is a gas booster that can be fit-
ted to the existing solar hot water sys-
tem. I know we can buy an
instantaneous gas water heater which
is solar compatible from Edwards and
Solahart for around $1000, but all we
want is a booster, not an instantane-
ous gas hot water system. Does such a
thing exist that you know of?

By the way we think ReNew is excel-
lent and we devour it from cover to

cover and then pass it on to others.
Don Box, Pemberton WA

I am afraid that you are out of luck. Gas
boosting systems are available but they are an
integral part of the tank and the whole tank
unit would need to be replaced. This would
be an expensive exercise and would cost well
over the $1000 that you have been quoted
for the instantaneous unit.

However it may be worth checking with
the manufacturer if fitting an electric boosting
element may be feasible. This could be a much
cheaper option, but is only feasible if you have
an excess of energy available from your RAPS
system, as happens with some wind or hydro
power systems. However, it may still be a suit-
able option if you rarely use the booster.

Another option which would be about half
the price of the instantaneous water heater
would be to boost the solar water heater with
a small storage gas water heater. To reduce
gas usage it would best to leave the unit and
the pilot off for most of the year. When you
are using it you could also turn the thermo-
stat down to minimize the number of occa-
sions it comes on. Once again it is a bit of
duplication. But it would be cheaper.

Mick Harris

Human-powered appliances
I am looking for various equipment such
as sewing machines and grinders which
are manually powered. I thought the ATA
may be a good place to look. Do you have
any idea of where I can find such things?
Or whether there are any suppliers of
such things here in Australia?

Marcus O’Mullane,
marcus16000@yahoo.com

By manual powered I assume you mean hu-
man powered, ie no motor. The old treadle
Singer sewing machines come to mind. They
are still available sometimes and occassional-
ly appear in the local Trading Post. Other-
wise I do not know of a readily available
source.

The ATA also has a booklet that describes

extra-low voltage (12 volt) conversions of a range
of appliances including grinders and sewing ma-
chines. The Lopw Voltage Appliances Booklet
is available from our office on ph:(03)9419
2440 or webshop at www.ata.org.au

Mick Harris

Reuse of sump oil?
I have been contemplating for some
time now building a furnace for smelt-
ing metals for castings, and while most
people use LPG, someone suggested I
use sump oil, which is relatively plen-
tiful and cheap. When I was research-
ing the subject on the internet I found
that some people in the US and Cana-
da use this system for heating water, and
even for home heating. Since I like
making things, I thought it may be a
good idea to save some cash on heating
bills, and make it work.

However, is there any legislation cov-
ering the use of such devices? I would not
like to spend money and time to make it,
and then find myself in court for breach-
ing some law. So I am trying to find out
what is and is not okay, and I am hoping
you may know, or at least be able to point
me in the right direction. Any informa-
tion would be greatly appreciated.

Would there be perhaps some com-
mercially available units for heating us-
ing waste oil?

Ladislav,
tomanpcbs@iprimus.com.au

Sump oil is dirty stuff. It contains unburnt and
partially burnt fuel and a range of toxic by-
products from the combustion process. The un-
burnt fuel in it can lead to a fire risk that is
normally not associated with oil. The smoke
produced by burning would be toxic and would
make you very unpopular with the state envi-
ronmental regulatory body, (you could be lia-
ble for severe penalties). We would strongly
advise against using it for a furnace or for heat-
ing. Send it to the oil recyclers where they are
properly equipped to deal with the hazards.

Mick Harris
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SURGE NORMAL SPECIAL
MODEL WATTS WATTS PRICE
INV200 450 165 $89
INV400 900 350 $149
INV600 1500 600 $249
EXU1200 3000 1350 $495
EXU2000 4500 2000 $695
EXU3500 7500 3300 $1295

200amp/hour 12V Deep Cycle Batteries $300

INVERTERS

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

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

www.inverter.com.au
SINE WAVE INVERTERS

QUALITY INVERTERS & BATTERY CHARGERS
BATTERY CHARGERS

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

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

EXU2000 SHOWN
AVAILABLE IN 12 OR 24 VOLT

HIGH QUALITY OUTPUT
FULL GRAPHICAL DISPLAY ON EXU

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

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

SOLAR PANELS DEEP CYCLE BATTERIES

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

UPSU4000 SHOWN
AVAILABLE IN 12 OR 24 VOLT

PURE SINE WAVE OUTPUT
 FULL GRAPHICAL DISPLAY ON UPSU

EXCELSIOR
POWER

www.inverter.com.au
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Honda Civic hybrid
Honda’s first foray into hybrid vehicles in Australia was the Insight,

which, while innovative, was a tad on the small and impractical side for
many people, especially for the (almost) $40,000 asking price. Fortunate-
ly their latest offering, a hybrid version of their popular Civic, is a far
more versatile vehicle, while being considerably cheaper than the In-
sight.

The Civic uses what Honda calls Integrated Motor Assist (IMA), which
combines a petrol engine with an electric motor that boosts performance
and reduces emissions. It delivers much better fuel economy than an equiv-
alent petrol-only vehicle, with figures of around 5.2 litres per 100km (that’s around 55 miles per gallon in the old terms).

The Civic includes features such as airbags, anti-lock brakes, blue backlit instruments, a completely flat floor and front
and rear cupholders. In other words, it is a pretty basic model by todays standards, but who needs all the gimmicks anyway!

rrp: $29,990

Available from Honda dealers, or check out www.honda.com.au/civic

Magnetise your windows
Windows account for a large proportion of heat loss in winter and heat gain in summer. While
you can replace them with double-glazed windows, this is an expensive proposition.

An alternative option is to add secondary glazing to your existing windows. Magnetite is a
secondary glazing system which attaches to the inside of your existing window frame. A small
frame is installed around the perimeter of your existing window, and the optical-grade acrylic
panel (which contains no styrene so it won’t go yellow with age) simply attaches to the Mag-
netite framework with the use of magnetic strips. This creates an airtight seal around your
window similar to the seal around your refrigerator door. The air trapped between your initial
window and the Magnetite system acts as an insulation barrier.

According to the manufacturer, the combination of Magnetite’s magnetic seal and insulat-
ing acrylic panel can reduce heat gain or loss through your window by up to 80%, and reduce
noise by up to 70%.

Magnetite windows are custom built for each application, so they can be fitted to any style
and shape of window. They come in a range of slimline frame styles and colours to help them
blend in with your existing windows.

Available from dealers around Australia. For more information, call ph:(03) 9390 7776 or go to
www.magnetite.com.au

A modern solar cooker
While cooking using the heat of the sun is popular in many countries, it is rarely used here in Australia
despite our abundance of solar energy.

The Sun Cooker (a lot of work went into that name!) from Pro Quip is a modern take on the old
box cooker design. It uses mirrors and a glass lid to produce temperatures up to 180°C on sunny days,
more than enough to cook a huge range of foods, including bread, cakes, roasts and stews.

The cooker is designed to fold up for storage and uses plastic mirrors to keep weight down. It is also
insulated to help food stay warm for hours after cooking has finished.

Available from Pro Quip International, ph:(03)9761 1110, www.proquip.com.au
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A wall of water
There are all sorts of rainwater tanks on the market,
but most of them only have one use—to hold rain-
water.

The Waterwall is different in that it can be used
alone as a rainwater tank, or as a feature wall or fence
in the garden. It is a modular system, so multiple
Waterwalls can be connected together to make walls
of almost any shape and length—you could even
make a Waterwall cubby house or storage area!

Because the tank is so slim, it can also fit in places
other tanks can’t, such as between walls and fences
on small blocks of land.

The Waterwall is made from high density polyethylene and measures 2400 x 1800 x 330mm, and has a volume of 1200
litres per tank. It comes in two standard colours, Jasper (light beige-green) and Wilderness (green) but can be made in other
colours for bulk orders.

rrp: Tank with wall fixing brackets: $999; freestanding frame: $195; joiner kit to link tanks: $28.

Manufactured by Waterwall Solutions, ph:(03)9318 0031, email: info@waterwall.com.au, www.waterwall.com.au

Low-cost electric transport
If you have ever wanted to own an electric vehicle but found them too expensive or
unavailable, then maybe you should consider starting small and getting a feel for
the technology. Oatley Electronics has two electric scooters available at excellent
prices.

The smaller of the two is a portable lightweight scooter which folds up for easy
carrying and storage. It has a 100 watt motor that is powered by two 12 volt, 4.5
amp-hour sealed lead acid batteries via a variable speed controller, and also has
a hand-lever-style brake.

The brake and throttle can be swapped to the left or right for people who
prefer a different setup and the telescopic handlebars adjust to suit people of all
sizes. Maximum speed is 12km/h with a maximum range of 10 to 15 kilometres.
The scooter weighs around 8kg.

The larger scooter, which Oatley calls an electric bike, uses two 12 volt, 12 amp-hour batteries to drive a 200 watt motor via
a fully variable speed controller. This unit is rated to travel at 18km/h for up to 20 kilometres, although our

testing found these figures to be a bit optimistic, particularly on hills. Other features include an adjustable
seat, rear pannier, halogen head light, rear indicators, horn, inflatable wheels, rear wheel drum brake,

and side stand. This scooter weighs 25kg. On the sample we received, the wiring in the battery box
was not where it should have been—one wire was trapped between the outer body and metal

frame, while some of the other cables were trapped under the batteries, so this is something to
check before using your scooter.

Unlike a lot of others both scooters have Australian electrical approvals including C-tick.
These scooters should not be considered as toys, and may not be legal in all states. The Oatley

Electronics website has further details.

rrp: $79 for the smaller scooter, and $259 for the larger unit.

Available from Oatley Electronics, PO Box 89, Oatley NSW 2223, ph:(02) 9584 3563,
fax:(02) 9584 3561, email: sales@oatleyelectronics.com, www.oatleyelectronics.com
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Evacuated solar tubes
The most efficient form of solar water heater collector is the evacuated tube.
They have been available in Australia in the past, but not consistently so, as
previous suppliers have stopped selling them. However, Ecological Homes
now has the Apricus range of evacuated tube solar collectors.

Evacuated tube collectors consist of an array of glass tubes, inside each of
which is another tube. Between the inner and outer tube there is a vacuum.
As a vacuum is a good insulator (most people who have used a vacuum flask
will know this), energy absorbed by the inner tube is not lost back into the air,
even on cold days. Indeed, while the inner tube may reach temperatures of
150 degrees, the outer tube will be cool to the touch! This allows an evactuat-
ed tube collector to work with greater efficiency than a flat plate collector in most conditions.

The collectors are available either as complete systems, or as retrofit kits for existing hot water tanks. According to Ecolog-
ical Homes, a retrofit can reduce energy consumption by up to 75%.

rrp: From $1849 for a retrofit kit.

Available from Ecological Homes, PO Box 2504, Strawberry Hills NSW 2012, ph:1300 730 707, fax:(02) 9557 8422,
email: info@ecologicalhomes.com.au, www.ecologicalhomes.com.au

Keep your trees surrounded
A lot of water is wasted each year when trees are watered at the base and a lot of the water runs
away from the tree before soaking in, necessitating more watering than should be required.

The GreenWell tree surround is designed to hold the water at the base of the tree and
prevent it from running off. It is basically a strip of plastic that is circled around the tree, the
ends are then joined together using the inbuilt locking system before the GreenWell is insert-
ed into the soil to the depth required. This provides a bowl effect that retains water above
ground, as well as limiting the spread below ground to the area immediately around the tree.

The GreenWell is made from UV stabilised recycled plastic and won’t rot or fracture like
ceramic or concrete surrounds. It is available in three colours—heritage green, terracotta and
black. It is suitable for plants of all sizes and types, including vegetables and fruit trees.

Available from many hardware stores. Manufactured by HR Products, 207 Bannister
Road, Canning Vale WA 6155, ph:(08)9455 1677, fax:(08)9455 1680,
www.hrproducts.com.au

Flush-mount LED light fittings
LED lights are popping up everywhere, especially where low-level, low power lighting is required. Hella, well known for
their automotive electrical components, make a range of panel mount LED light fittings that, while designed for automotive

and marine lighting, would also be ideal for using in homes with extra-
low voltage circuits or anywhere that light from a 12 volt or 24 volt DC
source is required.

Included in the range are long, narrow lights as well as circular style
fittings. Also available is a 240 volt AC to 12 volt DC switchmode power
converter for marine use, but it would be ideal for using these light
fittings in a standard home.

For more information, contact Hella Australia on ph:(03) 9581 9299, fax:(03) 9538 1838,
toll-free techline:1800 061 729, www.hella.com.au
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Ventilating skylight
If you have an attic or roofspace, then ventilating skylights, the
newest product to be added to the Paarhammer range of win-
dow and door systems, may be just the ticket.

They are made of lacquered timber and feature sealed dou-
ble glazed units with low E (low emissivity) glass and argon
gas filling. They come complete with flashing ready to be in-
stalled in your roof. Fly screens and different interior and ex-
terior blinds are also available.

Available from Paarhammer Windows Pty Ltd, ph:(03)
5368 1999, freecall:1800 676 797, fax:(03) 5368 1993,
email: mail@paarhammer.com.au,
www.paarhammer.com.au

LED windup torch and solar flashing light
The range of LED torches and lights is getting better all the time, and we
have just added two more great items to our list. The first is a wind-up
rechargeable LED torch that is purely human powered using an in-built
generator. You simply crank the handle and the generator charges a lithi-
um-ion battery which powers the LEDs. Around one minute of winding gives
up to 30 minutes of light from the LEDs, and you can select from either one
LED or three LEDs being lit, depending on your needs.

The torch is quite robust, with solid nylon gears and steel shafts in the winding mech-
anism and feels good to hold, with rubber grips to help

prevent it being dropped.
The other new item is a solar powered bike/emergency flasher. This uses six
high-brightness red LEDs to provide a very visible flasher suitable for bikes, jog-

gers, boats, car emergencies or anywhere else a flashing warning light is re-
quired.

The flasher is waterproof and submersible, and will provide 24 hours
of flashing light from just two hours of full sun on its in-built solar
panel. It is supplied with a number of removeable mounting options,
including a belt clip, an elastic belt, a magnetic stand and a bike clamp.

RRP: $29 for the wind-up torch, $24 for the solar flasher.

Available from the ATA, PO Box 2919, Fitzroy VIC 3065,
ph:(03)9419 2440, fax:(03)9419 2441, www.ata.org.au

Store your rainwater underground
If you don’t have the space for an above-ground rainwater tank, why not install an underground tank. Purity Rainwater
Systems have a range of underground tanks from 1000 to 7500 litres in size. They are made from moulded plastic and have
reinforcing ribs for strength.

Each tank has a riser chamber with a screw or hinged lid for access to the tank once it is buried, and the 2000 litre tank has
a filter screen in the riser section to remove debris from the incoming water.

A range of accessories including pumps and an ultrasonic water level detector are also available.

Available from Purity Rainwater Solutions, ph:1300 551 956, www.purityrainwater.com.au
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Noel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from Trash
To make your own

garlic peeler
you will need:

• A pair of scissors
• An 8cm length of bike innertube,

about 3cm in diameter

I thought it would be a good idea to
make something for the mums out
there, something that would be useful
and made from trash.

I actually saw this simple device for
sale in a shop somewhere. A friend had
one, I tried it and it works well. It is used

to remove the last, final thin layer of
skin from garlic cloves.

Making it
Start by carefully cutting the tube on
an angle so it is 8cm on the outside
and 5cm on the inner side (the side
that would be closer to the center of
the wheel, if it were still on a bike).
Wash this piece of tube in warm soapy
water to remove the chalk inside the
tube and let it dry. And that is all there

8cm

5cm

The garlic peeler is simply cut from an

old bike inner tube.

is to it!
To use the garlic peeler, remove the

loose outer skin off a clove of garlic, put
it inside the tube and squeeze and rub
the garlic clove, or roll the garlic peeler
between your hands—the skin comes
off quickly.

You can make a dozen of these from
a single tube for all your friends. You
could even make a larger model from a
car innertube to remove the skin off
onions. ✲✲✲✲✲

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

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

Send your ideas to: ReNew, PO Box 2919, Fitzroy VIC 3065, email: ata@ata.org.au
Competition closes Friday 6 August 2004.

a selection of LED products valued at over $100
Win
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When selecting an installer
get 2 or 3 quotes and check

accreditation/references.
§ = ATA Member discounter.

For Sale: AAG 1-wire weather
station kit: $185. Anemometer,
wind direction indicator and tem-
perature sensor. Can connect to
any standard PC using the 1-
wire interface using phone ca-
ble. Still in box /unopened.
edbrookea@yahoo.com AH(03)
9326 0409.

For Sale: Wind Generator
Westwind 2.5kW 48V manufac-
tured 2000. Completely refur-
bished like new & dyno tested.
Includes voltage controller and
load dump $5,000 (new
$12,000) Perth ph:(08) 9247
3689 or 0429 911 900.

For Sale: Slow combustion
stove. Hot water jacket recently
renewed. Reduced to $500.
Also Wood heater, large capac-
ity. Both excellent condition.
$500. Call Herman AH(03) 5997
2214.

For Sale: Wind generators:
Dunlite 110v 5kw & 110v 2kw,
50’ & 60’ Southern Cross tow-
ers, Pump jack, Beasley hot
water solar panels, Ram pump,
24v battery charger, 12v pump,
central heating system, Diesel
generator, square wave line fil-
ter, ph:(02) 6335 6210,
handh@ix.net.au

For Sale: Seltronics SE12v
600w sine wave inverter (http://
www.selectronic.com.au/in-
verter/se12.html), 190lt 12/24v
Frostbite fridge (no freezer) both
2-3yrs old $800 each, never
used due to sale of solar pow-
ered holiday house. Paul ph:(03)
9806 0263.

For Sale: Front Loader Wash-
ing Machine. AskoW600. 5.5Kg,
193kWh warm wash and 97
kWh per year cold wash. Nor-
mal wash uses 58Litres, Quick
wash 22litres. $800. Contact
Catherine ph:(07)3821 0405.

For Sale: Dunlite 5 Kw wind
turbine. Stored in boxes - never
been used. Ideal for restoration
or as a museum display. Price
negotiable but needs to be
shipped from N.Z.
email john@gosolar.co.nz

For Sale: Battery Charger for
Solar Set-Up. Ericsson 48 volt
10 amp. In sturdy metal cabinet
with large volt and amp meters.
VGC. $300. Call Richard ph:(07)
3206 4586 Sheldon QLD.

TRANSPORT: Recumbent
Trikes: Greenspeed: Manufac-
turer of a wide range of energy
efficient and ergonomic recum-
bent trikes and human powered
vehicles (HPVs). 69 Mountain
Gate Drv, Ferntree Gully Vic
3156, ph:(03) 9758 5541,
www.greenspeed.com.au

REAL ESTATE: EcoProperty:
Private For Sale, Permaculture,
Organic, BD, Conservation. Eco
Real Estate Networks and Serv-
ices. 24 Raglan St Daylesford
3460, ph:(03) 5348 1546. NSW
ph:(02) 9528 8614
cj@eco.com.au Mob:0417 440
911 www.eco.com.au

PAINT: Non Toxic Paints: Ca-
sein Marble Powder base plus
variety of colour pigments, Oils,
Lazures, Waxes, Tadelakt and
Stuccolustro! Natural Paint P/
L, PO Box 287, Port Macquarie
NSW 2444, ph:(02) 6584 5699,
fax:(02) 6584 5799
www.naturalpaint.com.au §

PAINT: Bio Products:Paint
made from natural and non-
toxic ingredients! Wall Paint,
Enamel Paint, Varnishes, Oils,
Waxes and Thinners. Bio Prod-
ucts Australia P/L, 25 Aldgate
Tce, Bridgewater SA 5155,
Ph:1800 809 448,
www.bioproducts.com.au

INSULATION: Wren Indus-
tries P/L: Unique Concertina
FOIL BATTS and RENSHADE
radiant barrier aluminium foil
insulations for ceilings, roofs,
walls, floors, windows. 139 Her-
ald St, Cheltenham VIC 3192,
ph:(03) 9532 5855
www.concertinafoilbatts.com §

COMPOST TOILET/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

P E R M A C U L T U R E :
Permaculture Online: Free in-
formation, Design and Introduc-
tory courses on CD or book form.
Student and Graduates mailing
group online. Serving 22 coun-
tries. Permaculture Visions
Cordeaux Rd, Mt Kembla 2526,
www.permaculturevisions.com §

DOUBLE GLAZED WIN-
DOWS: Everglaze Indus-
tries: Fabricators and install-
ers of quality uPVC framed
double glazed windows and
doors. Custom made. 4.5 star
plus WERS rating. Ph:(03)
9486 1422, fax:(03) 9486 1411
enquiries@everglaze.com.au
www.everglaze.com.au §

DOUBLE GLAZED WIN-
DOWS: Paarhammer win-
dows: Energy Efficient, Double
glazed window and door sys-
tems. Variety of timbers. Tilt/
Turn-Sliding-Bifold-French
doors. Custom made to shape/
size. Paarhammer Pty Ltd,
Freecall:1800 676 797.

‘DOUBLE GLAZED’ WIN-
DOWS: Clear Comfort: Re-
tain winter warmth and keep
your cool in summer! The DIY
transparent insulation system
for windows, skylights, doors.
Affordable, effective, invisible.
Easy to install. Energy rated.
Ph:(02) 6161 3570,
www.clearcomfort.com.au §

COMPOST TOILET: Clivus
Multrum Australia: The Aus-
tralian suppliers of EcoLet®
and Clivus Multrum™
composting toilets. Use no wa-
ter or chemicals. See display
ad. Local call for nearest Dis-
tributor, ph 1300 13 81 82 or
info@clivusmultrum.com.au

COMPOST TOILET: OnZite
Wormfarm Systems: The
newest design and latest ap-
provals throughout Australia.
Treats grey water, black wa-
ter and household compost.
Call Environment Equipment
ph: (03)9587 2447,
e n q u i r y @ r o t a l o o . c o m
www.rotaloo.com §

BUILDING DESIGNERS:
Sunpower Design: Solar effi-
cient and environmentally
sustainable house design.
Andreas Sederof M.I.E. (Aust)
25 Lanark St East Brunswick
3057, ph:(03)9386 3700
fax:(03)9386 3043
sunpower@ozemail.com.au
www.sunpowerdesign.com.au

Home
exterior/
interior

�
ARCHITECT: BP Architects:
Design with the benefits of sus-
tainable & low allergy living.
Awarded MBA National & Green
Buildings Award Bridget Puszka
MSc(Lon) BArch(MelbUni). Stu-
dio 14/149 Fitzroy St, St Kilda
3182, ph:(03)9525 3780,
bparchitects@bigpond.com
www.bparchitects.com.au §

COMPOST TOILET: Gough
Plastics: The hybrid toilet sys-
tem. Microflush or waterless toi-
let systems. Freecall:1800 308
3 0 2 ,
www.hybridtoiletsystem.com

ETHICAL INVESTMENT: Aus-
tralian Ethical Investment:
Specialising in environmental
and socially responsible invest-
ment. Offers public trusts and
superannuation. Supports enter-
prises in sustainable energy and
waste management. Freecall:
1800 021 227,
www.austethical.com.au

For Sale: Veg-oil/biodiesel
Peugot 504 sedan ’81 manual.
Twin tanks, electric switchover,
electric fuel heater. Free fuel
and CO2 neutral. Mech. sound,
recon motor, a little rust. $3500
or $4500 with RWC and rego till
Sept. Mob: 0425 738 997,
ph:(03) 5387 1539.

For Sale: Batteries, PVSTOR
1110ah, 2 volt, 2 only, 2 years
old, 3 year warranty. Dunlite
wind generator, 12 volt, 400
watt, good working order.
Reasonable offers accepted.
Ph:(03) 5795 1209.



Advance Trident: Australian
agents for the Xantrex, Cristec
& Alessi range of high quality
power inverters, battery charg-
ers and battery accessories.
Products available in all sizes
to meet your requirements.
Ph:(07) 3390 6900, fax:(07)
3390 6911
ozsales@advancetrident.com

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

Alternative Fuels and Energy:
Sun Lizard Solar Air Heater
manufacturer. Heat and cool
your home using the sun. No
running costs. Consulting on
Biodiesel, passive solar home
design. ph:(03) 9737 1566,
www.alternativefuels.com.au §

BAT REC Battery Recyclers:
Good second hand sealed bat-
teries from 7AH to 100AH. All
sold with warranty. Ring for price
and availability. Transport can
be arranged. Shed 658 Lores
Bonney Dr, Archerfield QLD
4108, ph:(07)3277 7588,
mob:0409 497 849.

Renewables
National

�

B/W Solar: ETADRIVE® 55W/
.6kW (brush-less motor 90% ef-
ficient) HR pumps for bores
(TDH 240m) transfer & centrifu-
gal pool pumps. ETADRIVE®
MINI 24V/250W HR pumps as
above (TDH 50m). DIY Tracker
kits incl. drawings. Ph:(08) 9341
8790, www.bwsolar.com.au §

Choice Electric Co: Wholesale
Distributor of SHARP Solar Pan-
els, SolarMount PV Framing,
SHURflo Solar Bore and Pres-
sure Pumps, Fronius Grid In-
verters, Sinewave Inverters.
Enersun Solar Batteries. DC
Lighting and Electronic Ballasts.
Freecall: 1800 074 007,
sales@choiceelectric.com.au

EcoInnovation: Manufacturer
of low cost water and wind tur-
bines using converted Smart
Drive motors. Our manual de-
tails the conversion of Smart
Drive motors to generators.
eco inn@parad ise .ne t .nz .
www.ecoinn.co.nz

Lateral Technology: Est. 1987.
Design, sales and BCSE ac-
credited installation of Solar,
Wind, Hydro and Solar hot wa-
ter systems.  Manufacturer of
SENSTART II Generator. BP
Solar sales and service. Ph:(03)
9772 9019, mob:0428 278 707,
lateraltechnology@ozemail.com.au

Federal Solar Batteries: Deep
cycle flooded cell & Gel batter-
ies for all solar applications. Ryde
Batteries P/L, F2/22 College St,
Gladesville 2112, ph:(02) 9807
3933/(02)9879 5422, fax:(02)
9807 3700/(02) 9879 4611, con-
t a c t @
federalbatteries.com.au §

Energy Today: BSCE Accred-
ited. Grid RAPS, Solar and Wind.
DC Refrigeration, Lighting and ap-
pliances. Selectronics, PSA, and
Latronics Inverters. Quirks Victory
Light Co. P/L, Unit 6/17 Green St,
Botany NSW 2019, ph:(02) 9700
0960, fax:(02) 9700 0964,
energytoday@ quirks.com.au
www.quirks.com.au

M + H Power Systems:
Sonnenschein gel batteries,
MSK solar panels, MSW and
SINE inverters, Battery Charg-
ers from 1A to 10,000A. Offices
in VIC, NSW, QLD, SA, WA and
NZ. Local call: 1300 733 004,
www.mhpower.com.au

Mastervolt: Smart 3-stage Bat-
tery Chargers. Rugged Inverter/
Chargers. Stand Alone Pure
Sine Inverters. Intelligent Battery
Monitors and Instrumentation. 30
Beach St, Kippa-Ring QLD 4021,
ph:(07) 3283 7800,
office@powersolutions.com.au
www.mastervolt.com.au

Mono Pumps: Solar water
pumping systems. 338-348
Lower Dandenong Rd,
Mordialloc VIC 3195, ph:(03)
9580 5211.

PSA: Sine Wave Inverters pro-
viding solutions for all your power
needs. RAPS, SGB, SGI. Range
from 3kW single phase to 50kW
3 phase. Power Solutions Aus-
tralia, ph:(03) 9762 0757, fax:(03)
9762 0715, psasales@
p o w e r s o l u t i o n . c o m . a u
www.powersolution.com.au

Solar Energy Australia: Manu-
facturers 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 set-
ting the standard with the flex-
ible and innovative Selectronic
range of Sine Wave Inverters.
All proudly designed and made
in Australia. Ph:(03) 9762 4822,
fax:(03) 9762 9646,
sales@selectronic.com.au
www.selectronic.com.au

Rainbow Power Company:
Distributors of Kyocera solar
modules, regulators, inverters,
DC lighting etc. Contact us for
system components, system de-
sign and consultation. BCSE ac-
credited. 1 Alternative Way,
Nimbin NSW 2480, ph:(02)
6689 1430, fax:(02) 6689 1109,
sales@ rpc.com.au

Platypus Power: Manufactur-
ers of Hydro turbines from 50
watts to 50kW. Site evaluation
& 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

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

QLD

�

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

Ausolar: Solar and Renewable
Energy Systems. Solar - Wind -
Hybrid - Grid-Connected Sys-
tems. 20 years experience. Ac-
credited RAPS designer and in-
staller. PO Box 244, Deception
Bay Qld 4508, ph:(07) 3888
5051, fax:(07) 3888 2114,
i n f o @ a u s o l a r . c o m
www.ausolar.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 inverters
from 400W to 3500W. Designed
and Manufactured in Australia.
Ph. 1300 550 204,
s a l e s @ l a t r o n i c s . c o m ,
www.latronics.com

EcoWatch: Australian agent for
Davis Instruments, Weather
Stations. Wind, Rain, Humidity,
Temperature, Barometer, Op-
tional UV, Solar Radiation and
PC Link. Evapotranspiration and
Soil Moisture option. Free Cata-
logue and Price List ph:(03)
9761 7040, fax:(03) 9761 7050,
davis@ecowatch.com.au



Going Solar: Supply and instal-
lation of solar electricity and so-
lar hot water systems. Energy
efficiency and green building
consultation. Water conserva-
tion, greywater sytems &
composting toilets. Bio non-toxic
paints. ph:(03) 9348 1000,
reta i l@goingsolar .com.au
www.goingsolar.com.au §

Insolar: For design, supply &
installation of Solar Hot Water
systems. Also cutting edge wa-
ter conservation technologies.
21-23 Mary St, Nth Melbourne
3051, ph:(03) 9328 4884,
stephen@insolar.com.au §

K&C Stork Solar Power Con-
sultants: Design installation
and maintenance of Stand-
alone and grid-connected sys-
tems, solar hot water systems,
trade-ins accepted. Bacchus
Marsh VIC 3340, ph:(03) 5367
4122, mob:0418 548 499,
www.kcsolar.com.au §

Outlook Alternatives: Central
heating—hydronic, ducted, wood
and gas systems. Solar—hot wa-
ter, 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 inspec-
tion and evaluation. PO Box 603,
Sale VIC 3850, ph:(03) 5144
1833, mob:0428 609 810,
powalt@netspace.net.au

Sharpe and Jephcott: All
types of power systems by
qualified installer with 15 years
experience. Also components
and repairs at low prices. We
will install anywhere. Ph:(03)
9598 5775
djsharpe@alphalink.com.au §

Solar Charge: 30 years serv-
ing Victoria. Grid/Remote So-
lar Power. BP Solar distribu-
tor. Ph: (03) 9596 1974,
www.solarcharge.com.au,
Working Display/Showroom:
115 Martin St. Brighton 3186.
§

Solar Direct:  Design and In-
stallation of Solar power and
Solar hot water systems. RAPS
and Grid-interactive solar sys-
tems. Full BCSE accreditation.
9 Quick Street, Pascoe Vale VIC
3044, ph/fax:(03) 9306 8522,
mob:0411 269 489
solardirect@optusnet.com.au

EcoSouth: Grid, RAPS, solar
hot water, wind, pumps, light-
ing, Vestfrost, all components.
Government rebates. BCSE
Accredited. We work with you.
Call Chris for a free info pack
ph:(08) 8379 0790
i n f o @ e c o s o u t h . c o m . a u
www.ecosouth.com.au §

The Solar Bloke: Remote Area
Power Systems Sales, Service
and Installation. We supply com-
plete systems for installation.
Upgrades of existing systems.
BCSE full membership and ac-
creditation. Rear 27 Lyttleton St,
Castlemaine VIC 3450, ph:(03)
5470 5890, AH:(03) 5475 2062.
§

SA

�

Natural Technology Systems:
Station, Rural, Domestic, Grid
Connect Solar Power, Solar
Diesel for Homesteads, Domes-
tic—Solar—Electric. 120 Pros-
pect 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, Gen-
erators and Fridges. BCSE Ac-
creditation, 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: Design and
installation of Grid connect and
RAPS systems. Supply of So-
lar panels and Wind turbines.
134 Payneham Rd, Stepney
5069, ph:1800 988 877
www.solarshop.com.au

TAS

�

WA

�

Solar Tasmania: Tasmania’s
leading renewable energy special-
ists. Consultants, designers, sup-
pliers and installers. Professional
advice, quotes and information on
request. Call Noel Stutterd at VK
Electronics P/L, 5 Corcellis St,
Wivenhoe Tas 7320, ph:(03) 6431
7733 fax:(03) 6431 6555,
solartas@hotmail.com §

Power Plus: Accredited install-
ers of Remote / Grid Connect
systems, batteries, eco-fridges,
solar hot water, testing and sys-
tem maintenance. Hobart:
ph:(03) 6272 4366, Melbourne:
ph:(03) 9684 8610. Division of
the ES Link Company.

Brett Carter Solar Energy: Re-
newable energy consultant, de-
signer 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

Outback Energy Supply: Elec-
trical Contractors EC5698, Re-
newable specialists, Solar,
Wind, Hot Water, Water Pump-
ing, Batteries any application.
BCSE FDI627, All areas. 36
Burt St, Boulder WA 6432,
ph:(08) 9093 0400, fax:(08)
9093 0411
oesupply@bigpond.net.au §

VIC

�

A B & S Solar Industries P/L:
DIY Solar pool heating kits or
installed. Solar controllers. Sec-
ond hand pool panels. Pool cov-
ers and rollers. 29 Shafton St,
Huntingdale VIC 3166, ph:(03)
9543 7249 fax:(03) 9562 9547,
abssolar@abssolar.com.au §

Advertise in ReNew: Australia’s leading consumer magazine for renewable energy...
Advertising Booking & Copy Deadlines are:

Edition ...................... #89 Spring ’04 #90 Summer ’05 #91 Autumn ’05 #92 Winter ’05
Booking/discount .......... 5 July ’04 4 October ’04 10 December ’04 7 March ’05
Copy .............................  16 July ’04 15 October ’04 28 January ’05 8 April ’05
Distribution ............... September ’04 December ’04 March ’05 June ’05

Inserts in ReNew can also achieve great results for advertisers and cost just $260 per 1000.
Contact Olivia Neville-Smith on ph:(03) 9415 2106 or email olivia@ata.org.au

Agnew Electrics: Design, sup-
ply and maintenance of renew-
able energy systems. Automation
of diesel engines. For your total
one-stop service covering VIC,
SA and NSW call Robert (Spud)
Murphy on mob:0418 934 077,
fax:(03) 5358 4250,
agnew@netconnect.com.au §

Solar-Mac P/L: Design, supply
and installation of solar home
power and solar pumping sys-
tems. BCSE accreditation FDI
551. Contact Peter McPherson,
8 Sundown Dve, Paradise Point
QLD 4216, ph/fax:(07) 5529
6611 mob:0407 110 958
solarmac@bigpond.com
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Australia wide installation service
Assistance with all Government rebates in all States
Written 7 year installation guarantee
Unlimited freecall telephone assistance
Discount components pricing
Owner assistance should you wish to ‘self install’
Latest ‘State of the art’ components with extended full replacement warrantees.

KYOCERA: Arguably the worlds best solar modules
XANTREX: (Trace Engineering) inverter/chargers, regulators and monitors
LATRONICS: Australian made quality sine wave inverters
PLASMATRONICS: Australian made (and unique) regulators
EXIDE: Purpose built solar system batteries
TROJAN: Heavy duty deep cycle batteries
SOUTHWEST WINDPOWER: AirX, H40, H80 and W175 wind turbines

Discount Specials
Biodiesel Information
Direct Charging Information
Complete products list with current pricing
Downloadable information files
Prompt email inquiry service

Enquire now about your solar system and we will send you a free copy
of: Solar Electricity: A Users Guide to Designing and Installing a Solar
Energy System

Tasman Energy: PO Box 266 Deloraine Tasmania 7302
1800 226 626 (Free call from all phones)
Fax: (03) 6362 3054 tasen@bigpond.com

Tasman Energy
clean efficient renewable power

Hassle Free Solar Installations

The Best in Components at Discount Prices

www.tasmanenergy.com.au

Free Book Offer
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