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This issue of ReNew is dedicated to everyone who has suffered
as a consequence of human-enhanced greenhouse effect.

At the time of writing, the dykes on the Oder River in Germany are

at breaking point due to abnormal flooding. Catastrophic storm
damage in the US is getting worse. The US insurance industry

estimates that it has the ability to meet a one-off payment of $30

billion for a natural disaster. In 1994 a severe cyclone that nar-

rowly missed New York cost the industry $17 billion—it is only a

matter of time before catastrophic storm damage attributable to
human greenhouse emissions causes a major social and eco-

nomic crisis somewhere in the world.

Closer to home, we are looking at a very human cost of the green-

house effect. Many Pacific Island nations are close to sea level,

and the slightest increase in sea level will mean that they are more

susceptible to tidal waves and severe storms. The lives of millions

of our neighbours are at stake.

With these issues in mind, the Alternative Technology Associa-

tion, ReNew’s publisher, has included a postcard in this issue. It is

addressed to John Howard, urging action on reducing Australia’s
greenhouse gas emissions. We hope you will take the two or so

minutes that it takes to sign the card and attach a stamp—every

one counts in getting the message across.

These ‘big picture’ environmental and political issues can serve to

inspire us to do our own small part by living more sustainably. The

rest of this issue is devoted to our usual mix of renewable energy

applications and other sustainable technologies. Our cover story

on solar cookers demonstrates yet another use for the sun’s abun-
dant energy. Sunny Miller’s recipes are bound to leave you drool-

ing on your way to making your own box cooker.

We look at the controversy surrounding a wind turbine being de-

veloped in New Zealand. The Vortec turbine promises a revolution

for renewable energy, but can it deliver?

We also have stories on an electric delivery van that’s helping the

long-term unemployed; fitting out an office using environmentally

sound technology; the Green Power program in New South Wales;

composting toilets; a house that uses solar to reduce its depend-

ence on a petrol generator; and plenty of do-it-yourself projects.

Happy reading.

Michael Linke
Editor

eeeee  ditorial  ditorial  ditorial  ditorial  ditorial
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Solar scarers
We live in an area that is rapidly filling
up with vineyards. Of course, we also
have ‘millions’ of birds! One property
owner lost 90 percent of his first crop
to them!

There seems to be an abundance of
clever inventors around and my mind
turns to such things as solar-powered
lawn mowers and self-propelled lawn
waterers. Why hasn’t someone invent-
ed a human looking device to ‘walk’ up
and down vineyard rows? A moving
human seems to be the only thing that
will deter birds. Just a thought anyway.
Alex Hodges, Birdwood SA

A better definition
This is my first letter to ReNew. Con-
gratulations on continuing to bring re-
newable energy issues to the public’s
attention.

One small point regarding the article
‘A glossary of renewable energy’ pub-
lished in issue 60 of ReNew. While this
is a good guide to the terms used for
stand-alone power systems, I feel there
is one definition that needs clarification
for flooded lead acid batteries.

‘Equalising Charge: A flooded lead
acid battery will normally be charged in
‘boost mode’ until the battery reaches
2.45 to 2.5 volts per cell at which time
the connected regulator should drop
into ‘float mode’, where the battery will
be maintained at 2.3 to 2.4 volts per cell.
Gassing will occur whenever the bat-
tery voltage is over about 2.35 volts per
cell.’

Equalising charge is just what it says,
the cells are overcharged at 2.5 to 2.6
volts per cell to ensure that all cells have
an equal (full) charge. This will normal-
ly only be achieved by charging from a
battery charger, though some micro-
processor controlled regulators will at-
tempt this when energy use is low, such
as when the users are not in attendance.
Jeff Hoy, jpetech@ozemail.com.au

Jeff, thanks for the letter. Lance Turner, who
wrote the glossary, agrees that the published

definition was a bit misleading. I’m glad we
have vigilant readers!
Michael Linke

Soft Tech on CD
First, I must congratulate you on a great
magazine, which suits my interests ad-
mirably. When I discovered ‘Soft Tech-
nology’ a little over a year ago in a local
book shop, I was so impressed I filled
out a subscription and proceeded to
purchase all the available back issues. I
keep the mags handy beside the bed and
often have a wee read before the light
goes out.

Dunedin, might be described as rath-
er borderline for solar energy produc-
tion, with its cloudy climate, but we
own a couple of acres 30kms south, at a
place called Taieri Mouth, which is con-
siderably better with great potential.

Has the Alternative Technology As-
sociation considered producing a com-
puter CD of the no longer available Soft
Technology magazine articles, like the
American magazine ‘Home Power’ has
done? I would certainly be in the mar-
ket for a copy.
Ron Holdaway, Dunedin NZ

Ron, we have considered this project and
would like to do it in the near future, as we
think it would be quite popular. However,
many of the old issues of Soft Technology were
produced without the use of computers, so the
task would not be a small one.
Lance Turner

Better Dolphin batteries
Regarding the letter on Dolphins in the
last ReNew issue, Jaycar Electronics sell
a 5 amp-hour gel cell that is a direct re-
placement for Dolphin batteries. They
also have a charger kit to suit these bat-
teries which regulates at 6.9 volts. The
charger kit needs a 12 volt input and can
be run from a car, home power system
(with 12 volt battery bank) or from the
mains with the addition of a suitable
power supply.

I have been running three of these
torches for a couple of years now with

no problems at all. Unlike nicad based
torches, they can and should be left
plugged in to the charger when not in
use. This ensures a minimum cycling
depth and therefore maximum life from
the battery. Conversely, fully discharg-
ing any lead-acid type battery will short-
en its life, though mine have been have
been subjected to a reasonable amount
of abuse (the joys of parenting!) and
seem to keep coming back fine thus far.

Globes have been a bit of a problem,
though I haven’t found the 6 volt ver-
sion hard to get and they seem to re-
turn a resonable life, albeit with a
somewhat lower light output than the
4.8 volt ones.

The batteries retail for $32.95 each
and the charger kit (which is fairly sim-
ple to build) is $24.95. They are availa-
ble from any Jaycar shop or stockist.
Richard Morton, sunreal@netc.net.au

Rechargeable lamps
We use two types of rechargeable lamps
at the Cape Tribulation Tropical Re-
search Station. The first are Petzl head
lamps fitted with three 2.2 amp-hour
nicad cells. We charge them from 12 volt
DC. We don't use any form of regula-
tion except a series ballast resistor of 22
ohms (5 watt wire wound type). A LED
with a 180 ohm current limiting resis-
tor is connected across the wire wound
resistor to indicate that the lamp is
charging.

In use, the batteries get warm (not
hot) when fully charged, and they can
be left on at that charge level for several
days. We nearly always charge them
when the are completely flattened, but
occasionally do a top-up charge.

We have used this arrangement for
over eight years (on about ten lamps)
and have only had one battery failure.
We only use halogen bulbs—the nor-
mal bulb is too ‘fizzly’ to be useful when
operated on nicads.

A similar arrangement has been used
for 6 volt lamps—Techna diving lights,
‘Big Sun’ and Dolphins, which are fit-
ted with 4 amp-hour D cells.

LettersLetters
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LettersLetters
The critical part with these lamps is

that all connections (except to the bulb)
should be soldered wire connections,
even to the switch. For charging these
lamps, we use a 5 watt, 12 volt halogen
bulb as the ballast resistor in series with
the lamp batteries (as well as a Shottky
diode within the lamp housing to pre-
vent reverse connection of the charger
and battery). The lamp glows brightly
on the beginning of charge and be-
comes dull as the charge is completed.

Once again, we only use halogen
bulbs in these lamps. Xenon bulbs
(which are actually overdriven bulbs)
run far too hot for the reflectors of
many torches, and melt the plastic re-
flector in short order, destroying the
torch. Halogen lamps do not run near-
ly so hot and last a very long time—
we've rarely had to replace bulbs, and
boy, do these torches get a lot of use.
We use HPR50  bulbs (5.2 volt at 0.8
amp).

The KISS principle at work!
Hugh Spencer, hugh@altnews.com.au

Red faced ReNew
Congratulations on another excellent
edition (Jul-Sep 1997) of the magazine.
However, my blood did boil on read-
ing the uncritical ‘Greenhouse Chal-
lenge’ article, for the following reasons.

The 16 single-axis trackers at Kalbarri
each support 16 PV panels (85W nom-
inal) providing a total of 21.7kW DC
peak, not 320kW as your photo caption
states. ‘a battery of 256 solar panels’
sends shivers down my spine with the
potential confusion in using the word
battery, (is a PV cell the same as a bat-
tery cell?).

Page 37 lists some savings in green-
house gas emissions but fails to make
clear that they are annual savings.

While I applaud the Greenhouse
Challenge for helping industry come
to terms with its emissions, some crit-
ical appraisal of the program would be
appreciated. Companies can and have
signed, even though they fully intend
to increase their total annual green-
house emissions, if it is profitable to do

so. They ‘volunteer’ themselves to do
economically viable ‘no regrets’ ener-
gy efficiency and renewable energy ac-
tivities, which they should be doing
anyway as good business sense.

The reduction of 15 million tonnes
you quote on page 35 sounds really
impressive until you examine it care-
fully. What it refers to is in fact that
between 1995 and 2000 greenhouse
challenge participants will increase their
emissions from 73 million tonnes to 78
million tonnes per annum—an increase
of 5 million tonnes. This ‘translates’ to
a saving of 15 million tonnes per an-
num by examining their business
growth under the assumption that no
gains in energy efficiency occur!

Thus the greenhouse challenge is
basically a PR exercise at making the
public think that big things are happen-
ing! (like the symbolic PV array at Ka-
lbarri). The greenhouse challenge is
better than no response at all. It has
some worthwhile parts and committed
people working for it. However, the
Federal government could do a lot
more than attempt to look like it is do-
ing the right thing and it is up to us to
tell them so.
J Thorn, Bayswater WA

Winter Windows replies
I would like to reply to a letter that ap-
peared in the last issue of ReNew re-
garding Winter Windows.

Firstly, to the effectiveness of Winter
Windows membrane as a device for
insulating window glass against heat
transfer.

The Australasian Window Council
has compared the effectiveness of this
product, installed as recommended,
and concluded that over a day and
night, 365-day annual cycle, Winter
Windows membrane applied to an ex-
isting window glazed with clear 4mm
thick float glass performs equally as well
as a conventional double glazed win-
dow using two panes of clear 4mm float
glass with a 6mm air gap between
(whether timber, aluminium or PVC
frame). The AWC has issued Winter

Windows with the relevant certifying
documents for these claims.

Regarding the transparent double-
sided tape used to adhere the mem-
brane to the window, we initially used
a locally made product which per-
formed well but tended to break down
over several years, eventually losing its
adhesion.

We now import a significantly costli-
er product which does not decay over
time. We also advise customers to use
two strips of tape side by side (in effect
doubling the width of the tape) on large
areas of glazing. These instructions are
contained in our current installation
instructions sent out with each kit.
Victoria Grounds, Winter Windows

Adtech too
So Ray Prowse has his nose out of joint
about an article detailing a 100 percent
wind powered house. Hardly surpris-
ing for the paid spokesman for the So-
lar Energy Industries Association of
Australia. As with all industry associa-
tions, they represent their member
businesses in much the same way as
trade unions represent their members.
This is not necessarily in the best in-
terests of customers. Perhaps Ray’s bat-
teries went flat overnight and he is feel-
ing a bit grumpy.

Still, he has acknowledged that
Bergey wind turbines and Adtech tow-
ers are ‘excellent’ products. If you are
miffed about the success of a new prod-
uct in the market and the quality of the
product is unassailable, then attack the
people marketing it!

We make no apology for advocating
wind as an excellent source of remote
energy. As is solar, as is hydro, all with-
in their appropriate settings. It is all a
case of informed selection of appropri-
ate energy sources.

In this country, given the simple equa-
tion between lots of sunshine and solar
energy, many people expect solar to be
the answer. Very often it is not, as we
are repeatedly told by visitors to our
stands at field days. It is our observa-
tion that the potential of solar has been
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Letter of the month
To give readers some extra incentive to put pen to paper, we are offering a mini
solar panel/battery charger to our favourite letter in each issue. The charger
takes two AA nicad batteries, and can provide 3, 6 or 9 volts.

I read the story about Michael Linke’s solar heater with
interest in the last issue. Several months ago I applied
for a provisional patent for a design for a solar heater/
ventilator which works along the same principles as
Michael’s but which, in my opinion, will not need any
fans to operate. Though I haven’t built one yet, I am
convinced that it will work as expected.

I eventually intend to produce these solar heater/ven-
tilators commercially but I’m quite happy to share the
design with anyone wanting to build one for their own
private use. I am also looking for a partner to produce
this design commercially.

Last year I built a rumpus room in the backyard. It
was a simple square design, metal roof, hardie plank
walls and a balcony in front. As winter started, I fin-
ished it to lock-up stage, that is, with only the outside
walls and a roof on top. On cold days it turned out to
be the cosiest room in the house despite also being the draftiest.

After several weeks I finished the inside with foil insulation and plasterboard all
round and on top. The room doesn’t have any heating and I found, that although
it stays pleasantly cool in summer during the day, in winter the temperature doesn’t
rise much above the coldest outside temperature it was the night before. I was
obviously missing out on some free heat!

I considered the roof cavity as a supplier of hot air, but was put off by the possi-
bility of dust, and of course hot air needs some help to come down. It was difficult
to think of a simple and cheap solution using the roof cavity. Instead, the walls
seemed the more likely candidates. I decided to leave several open spaces in the
wall frames (by removing the noggins and insulation) so that I had a hollow cavity
from floor to ceiling between the inside and outside walls. With a hole down the
bottom, and also up the top near the ceiling of the inside wall, the warm air in the
cavity would rise, exit the top hole, circulate around the room and enter the bot-
tom hole. This would have the effect of a small heater. If I could close the top
inside hole and open another one high in the outside wall, warm air would rise
through the cavity, sucking air into the bottom inside hole and out through the top
outside hole. This would have the effect of a ventilator.

Adding a bottom outside hole would allow me to warm the room with fresh
outside air rather than circulating the inside air. Opening both outside holes and
closing both inside ones would provide cooling of the inside wall, and closing all
the holes would provide some minor insulation. All the above of course only if the
sun was shining. At night, or on cloudy days, nothing would happen at all if the
holes were closed, preserving the inside temperature.

Rather than use (probably dusty) wall cavities, it would be preferable to have a
device that could be installed in wall cavities as a structural part of the framing or
in the case of existing buildings, a slim fitting, wall hugging device on the outside
wall. I imagine the morning sun starting to warm the house first thing in the morn-
ing through an east facing wall, and later in the day start ventilating the place through
the north and west facing walls.
Peter Vandewiel

Cooling

Heating

seriously over-sold and there are
many unhappy customers to prove
it, particularly in southeastern Aus-
tralia.

We find ourselves increasingly be-
ing approached by people who have
installed a solar and fossil fuel hy-
brid system dissatisfied at what has
effectively become a fossil fuel sys-
tem with solar back up. With pro-
fessional and independent
assessment of all options before in-
stallation, these people could have
avoided what is inevitably a costly
and frustrating experience. What
Ray and his association may wish to
explore is the level of frustration
among people who have invested in
remote energy systems and been dis-
appointed. From the feedback we
receive, this is a serious issue which
he and his members need to address
as a matter of urgency.

With respect to Ray’s criticisms of
the capacity of the McNamara’s sys-
tem, we undertake extensive site ex-
aminations at the time of quoting on
systems including reference to the
Battelle Wind Charts, and stand by
our installation. I look forward with
interest to his letter on the next story
he sees on a solar only installation,
commenting on the lack of a wind
component.

Finally, is Ray seriously suggest-
ing that ReNew adopt a policy of
editorial censorship, even concern-
ing advertising? Surely a healthy ex-
change of views is just what we need.
We stand by our advertisement.
Since when was stating the obvious
a hanging offence? Perhaps when it’s
effective! It’s our view that what this
industry needs is healthy competi-
tion, new products, professional
service and well informed custom-
ers. Only when we have this will the
industry move from its cottage in-
dustry status into the main-stream.

Incidentally, I live with a hybrid
wind and solar system. Does Ray?
Gavin Wright, Managing Director
Adtech Australasia

LettersLetters
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A2200 6 215 28 264 181 284 MONO PP WNT

A2400 6 230 32 264 181 284 MONO PP WNT

AJ250 6 250 35 299 178 292 MONO PP UT

AJ305 6 305 47 308 178 356 MONO PP UT

AJL16 6 350 56 297 178 424 MONO PP LT

AJ185 12 185 50 394 178 362 MONO PP UT

AG33 12 33 10 197 132 184 MONO PP ST

AG72 12 72 19 286 172 248 MONO PP WNT

AG85 12 85 22 286 172 235 MONO PP WNT

AG85 12 85 22 305 172 248 MONO PP WNT

AG105 12 105 24 305 172 248 MONO PP WNT

AG115 12 115 25 305 172 248 MONO PP WNT

AG130 12 130 28 337 173 235 MONO PP WNT

BATTERY

 CAT No    V    20HR
Wgt
Kgs

Length Width Height
O/T

Battery
Top

Batt.
Box

Term-
inals

APEX DEEP CYCLE BATTERIES SPECIFICATIONS
ALL DIMENSIONS IN MM (25.4mm= 1 inch)

ALCO BATTERY SALES (AUST.) PTY LTD
ACN 002 915 326

DEEP CYCLE BATTERY
SPECIALISTS

QUEENSLAND OFFICE
17 Moss Street
Slacks Creek Qld. 4127
Phone: 61 - 07 - 3299 2600

Fax: 61 - 07 - 3299 2755

NEW SOUTH WALES OFFICE
8 Robert Street

Granville NSW 2142
Phone: 61 - 02 - 9637 1544

Fax: 61 - 02 - 9897 1849

SUN’S FREE.......... USE IT!

• Kyocera crystal PANELS 5-120 watts 10  yr wty
• Phoenix  amorphous PANELS 4 to 11 watts  6 yr wty
• SolarCorp amorphous PANELS 1 to 8 watts 1 yr wty

• Custom PANELS to industry .5-10 watts 3 yr wty labelled with your corporate ID
• Welltron  INVERTERS  100-1200 WATTS 1 yr wty

• Idea REGULATORS
• Australia’s largest range of consumer solar products

SUPPLIERS TO TRADE, GOVT AND INDUSTRY
IMPORT / DISTRIBUTION OF

SOLAR CONSUMER PRODUCTS AND INDUSTRIAL SOLAR PANELS
call for the name of your closest dealer

259 Broadway  BROADWAY  NSW 2007      PH 02 9566 4340 Fx  02 9566 4360
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uP FRONTuP fRONT
Good old-fashioned wind
power
A Dutch-born couple have built a five-
storey windmill near Borden, about 320
kilometres south-east of Perth. The Lily
is the long-term dream of Pleun Hizert,
who emigrated to Western Australia
with his family in 1980.

The windmill is a traditional Dutch
design, made of recycled bricks which
Pleun and his wife Hennie cleaned by
hand. The tower is presently being used
as a restaurant run by the Hizert’s, but
they plan to put it to work as a flour
mill in the near future. The windmill
which Pleun based his design on, from
his former home in the Netherlands,
supplies flour to the whole village of
Puttershoek.
The Weekend Australian, 19 July 1997

Contracting out to ReNew
The ReNew office recently had an in-
teresting phone call from an employee
at a Victorian electricity utility. She re-
ported that she had received an enquiry
about her company’s interest in wind
power. ‘Is our company interested in
windpower?’ she asked us, ‘and who is
our windpower expert?’

Fortunately we were able to point her
in the right direction, but it left us won-
dering just how well privatisation has
eradicated the inefficiencies of publicly
owned utilities. Perhaps some internal
promotion of renewable energy pro-
grams wouldn’t go astray.
Rumour mill, July 1997

Eco tourism is a growing industry in Australia. This is the first published
photograph of a Westwind turbine at Wilson’s Promontory—part of a series of
installations providing electricity to Victorian coastal eco-tourism ventures. A full
report will appear in the next issue of ReNew.

And the winner is...
The long awaited prize draw for our Bergey wind generator subscriber competi-
tion has finally taken place. The lucky winner is David Keevers from Killara in
New South Wales. David is a truck driver, and he will be installing the Bergey on
his block of land in northern New South Wales. David says he has been working
long hours to save up for a renewable energy system, so it couldn’t have gone to a
more appreciative person.  We’ll show you what he does with the turbine in a
future issue of ReNew.

ReNew would like to thank everyone who subscribed during the competition,
and especially Adtech for donating the prize—a Bergey BWC850 watt wind tur-
bine and controller.
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Eco-man to the rescue
An enterprising Sydney couple have
started a travelling education program
that is powered by a solar panel and
tonnes of enthusiasm.

The ‘Eco Man and Dr Earth’
roadshow teaches primary school stu-
dents about recycling, land care, and
other environmental issues. The dy-
namic duo are joined on stage by
Belinda Bilby, Conan Cassawarry, and
the evil Toxashmuck. Music is provided
by a guitar, tape deck and amplifier, all
powered by a 55 amp-hour deep cycle
battery, which is charged by a 55 watt
panel donated by Solarex. The panel
and battery are on display before and
after the show, demonstrating solar at
work to the children.

Morgan and Lianne, the Clarke Kents
to Eco Man and Dr Earth, have per-
formed everywhere from Canberra up
to Queensland, and can be contacted on
014 490 371.

Hey Kids!
Win an Eco Man & Dr Earth Poster

You can win one of fifty full-colour Eco
Man and Dr Earth posters if you can
answer the following question:
How are Eco Man and Dr Earth’s
shows powered?
Send your answer on the back of a
stamped, self-addressed envelope (with
your first name only) to: LPO Box
A168, ANU ACT 2601.

Greenhouse survey
The Australian Consumers’ Association
has released the results of a survey it
conducted on the greenhouse effect.

While only 67 percent of the 1500
respondents actually understood what
the greenhouse effect is, 70 percent felt
that it is ‘extremely important and must
be dealt with immediately’. An even
higher proportion, 79 percent, felt they
were able to personally make some dif-
ference in reducing Australia’s green-
house gases.

The survey showed an encouraging
sign for ‘green’ electricity being supplied
by power utilities. Over three quarters
of respondents were interested in getting
solar energy provided to their home.

Over half of respondents were will-
ing to pay a tax on their petrol to help
fund solutions to the greenhouse prob-
lem. Full copies are available at cost
from ACA, phone (02) 9577 3399 for
more details.
ACA energy survey summary, July 1997

Hardly a challenge
If the Greenhouse Challenge is the best
the Federal Government can do about
reducing greenhouse emissions, Aus-
tralia is in big trouble. Ian Lowe, Pro-
fessor of Energy and Environment at
Griffith University, recently acknowl-
edged the merit of the Challenge in The
Australian, but went on to point out that
none of the participants has actually
committed to lowering greenhouse
emissions, merely saying they will in-
crease them more slowly. In Lowe’s
words, ‘It is like a Weight Watchers
group whose members are not trying
to lose weight, instead taking pride that
they are gaining weight more slowly
than they would if they really pigged out
on cream cakes!’
The Australian, 3 July, 1997

Can we aFord not to?
Ford Australia has begun on the long
road to making cars more sustainable,
with the production of 25 natural gas
Falcon wagons this year.

Ford have road-tested the cars since
1993, mainly working as taxis. The gas
is the same as that used for household
cooking and heating. There are cur-
rently around 90 natural gas refuelling
stations in Australia.

Ford claims the natural gas Falcons
cost around four cents per kilometre to
run, compared with six cents for LPG
equivalents. Natural gas burns cleaner
than petrol, diesel or LPG, and is also
more plentiful.
Ford media release, July 1997

Eco-shopping in Brisbane
Brisbane now has a one-stop environ-
mentally-conscious department store.
The Ecostore stocks a range of prod-
ucts, from hemp clothing and skin care
products through to non-toxic house-
hold cleaners and Bio-paints.

Ecostore is located at 1/416 Logan
Road, Stones Corner. Phone (07) 3847
8188.
Ecostore media release, 29 May 1997

A bumper catalogue
Australia has a new sustainable technol-
ogy mail-order catalogue which rivals
its counterparts in the US for the range
of products it offers. Sustainable Tech-
nologies Australia (STA) have been or-
ganising the catalogue for many
months, and its release will be a boon
for renewable energy enthusiasts, espe-
cially those living away from major cit-
ies with renewable energy retail outlets.

The catalogue includes too many
products to mention, but includes so-
lar panels, wind turbines, inverters, low
voltage appliances and lights, compost-
ing toilets, an electric bicycle and even
a yurt. What’s a yurt? It’s a mobile shel-
ter used by nomads, and at $4200, it rep-
resents a cheap housing option.

The STA catalogue is 120 pages long
and costs $5. It is available from STA,
PO Box 6212, Queanbeyan, NSW Aus-
tralia 2620. ReNew subscribers will re-
ceive a free copy with this issue of
ReNew.
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R ay and Jenny chased their
dream of an uncomplicated,
self-sufficient lifestyle across

Victoria for two years. They set out with
a very clear idea of what they wanted:
land that had good soil, rainfall and sun-
light. Their search took them on week-
end forays from eastern Victoria up to
the Grampians, until they finally found
a 13 acre block in west Gippsland that
they instantly fell in love with. Not only
did it meet their criteria, but it had the
extra bonus of bordering native
bushland.

They bought the block, and with their
children Lauren and Stephie, Ray and

Jenny began on the long, hard road to
making their vision a reality. There were
blackberries and bracken to clear, fences
to make, and a house to build.

The house had to be large enough for
five people, as Jenny’s mother would
be living with them until her own
smaller house elsewhere on the prop-
erty was completed. They opted for an
elegant Federation-style weatherboard,
and did much of the construction work
themselves, using builders only for the
sub-floor and pre-fabricated frame.

The winter temperature in the area
frequently goes below zero overnight,
so insulation and heating were impor-

tant considerations. The walls and ceil-
ing were ‘wrapped’ in reflective foil,
then fibreglass batts were placed in the
wall and roof cavities. The floor is not
insulated yet, but it is high on the list of
priorities for this year, as are pelmets for
the windows.

Ray speaks highly of their Eureka
Sovereign wood heater. ‘That was the
best $1800 we ever spent’, he explains.
It is located central to the main living
areas, and heats the house without
needing to use the fan.

Ray and Jenny wanted a verandah
around the whole house, but had ob-
served a problem with bull-nosed ve-

TTTTTowards a self-sufficient lifestyleowards a self-sufficient lifestyleowards a self-sufficient lifestyleowards a self-sufficient lifestyleowards a self-sufficient lifestyle
Meet a family who are using solar panels, chooks, and a big vegie patch to

help realise their long-time ambition

Pets: the idea was to end up with one of these cows in a milking shed and the other in the freezer, but those big brown eyes
won the heifer closest to camera a reprieve—she’s become a permanent house-cow.
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randahs on other homes—lack of light.
By building the verandah well above the
window line, they were ensured good
light all year round, without losing the
benefits of the verandah. In winter, it
provides protection from rain and wind,
while during summer it shades the walls
and windows from the heat of direct
sunlight.

They paid $63,000 for the land, which
did not have utility connections of any
kind. They installed a septic tank to han-
dle toilet waste, which works well with
the well-drained soil and long down-
ward slope from the house.

While getting their house to lock-up
stage, they used a Briggs and Stratton
petrol generator, which supplied power
for machinery and living requirements.
It was not a long term option for sup-
plying electricity though, as it could not
be run at night because of its noise out-
put, and had to be pull started each time
power was required—often meaning a
walk outside in the rain.

Investigating power systems
Ray and Jenny liked the idea of being
independent from the main electricity
grid, but they still explored the possi-
bility of grid connection. Although the

nearest power lines are within a few
hundred metres of their property, the
cost of connection turned out to be
$13,000.

They had investigated independent
power systems before buying their
land, when they went to a seminar
conducted by a renewable energy sys-
tem installer in Seymour. The semi-
nar dealt mainly with solar systems
using generator back-up, but this

didn’t stop them exploring other op-
tions.

Micro-hydro
A creek running through the bottom of
the property prompted them to inves-
tigate micro-hydro turbines. After a
couple of phone calls, Australian manu-
facturer, Platypus Power, sent a repre-
sentative to their block. After some
analysis, Platypus Power found that the
creek could supply water to a turbine at
26 litres per second at a sufficient drop,
or head, to generate electricity. Indeed,
there would be more than enough elec-
tricity to meet their needs, and with the
spring-fed creek running continuously
all year, they would not need a large bat-
tery bank for storage. Best of all, the tur-
bine would cost only $4,500, including
cable to the house.

The idea of using power from their
creek filled them with excitement. The
cost was almost a third of grid connec-
tion, and apart from occasional main-
tenance, the micro-hydro unit would
mean an end to electricity bills forever.
Sadly, the excitement was short lived.
Jenny contacted the local water author-
ity for permission to use the water. The
water authority said that they would
charge a usage fee for the water, even

Lauren and Stephie both agree: the solar panels are very pretty, especially in full
sunlight. The frame can be tilted to optimise power from summer and winter sun,
and a concrete strip protects them from mowers and wipper snippers.

The house is a Federation-style weatherboard. The bull-nosed verandah is designed
to be high enough to allow natural light in, while still shading the house in summer.
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Ray and Jenny ’s system uses six 2-volt, 840 amp-hour ex-
government back-up batteries, shown here with their cover
removed. The debate about the life expectancy and value of ex-
government batteries has surfaced recently in ReNew’s letters
pages and articles. Ray is pleased with the performance of his
batteries, though he has only had the system for around 18
months. ReNew would like to hear more about readers’
experiences using ex-government back-up batteries as storage
batteries in their systems.

Some costs of living
Running costs
Wood for heater $50 tonne/month (winter)
Petrol for generator $5 per week
Gas (cooking and hot water) $42/LPG cylinder/month

One-off costs
Power system $9000
12 Volt DC fridge $2000
Land $63,000
House $49,000
Eureka Sovereign wood heater $1800

Savings
Most vegetables supplied by vegetable garden
Eggs and fertiliser supplied by chooks
Land (Equivalent grid connected properties cost $80,000)
Most fruit and nuts from orchard (once trees mature)

though it would be returned to the creek downstream of the
turbine! When Jenny explained this, the bureaucrat at the
end of the phone responded, ‘But you’re still using it’. The
cost that the authority was going to charge would have made
the micro-hydro uneconomical, as water would be flowing
through it continuously.

Sadly, red tape that should have applied only to water used
for irrigation had thwarted their efforts to use the most ap-
propriate form of renewable energy for their situation.

Back to the drawing board
This led them back to a solar and generator system. Wind
power was not an option, with tall trees nearby and the prop-
erty’s position half-way down a hill. They got a quote from a
renewable energy installer in Melbourne. The installer esti-
mated a total cost of $28,000 for a system to run all the appli-
ances they had in their grid-connected house.

Ray explains the process they went through when they
found out how much their way of living would cost to main-
tain on a solar and generator system, ‘If we are going to do
this, we’re going to have to change our lifestyle’. They looked
at the things they could do without: an air conditioner, elec-
tric frying-pan and food processors were obvious choices.
They monitored their power more closely, and became aware
of ‘phantom loads’, or appliances that use power in stand-by,
even though they are switched ‘off ’. They also looked at es-
sential appliances, and investigated more efficient alternatives.

By building efficiency into their house, they had reduced
the need for electricity-intensive heating and cooling. The
long hallway that runs north-south allows good ventilation
on hot summer nights, and the east-west axis has windows
along it for unimpeded through-flow. There was no need
for an air-conditioner.

They minimised their refrigeration requirements by hav-
ing a well insulated built-in pantry that acts as a cool room.
Root vegetables store well in the pantry, and pumpkins last
between seasons. They also looked at the refrigerator itself,
and decided that a refrigerator running directly from 12 volts
DC would improve efficiency.

The end result was a substantially reduced electricity re-
quirement, and a power system that cost $9,000. This in-
cluded eight 53 watt Solarex solar panels, a 2.2 kVA Honda
petrol generator, a Selectronic Invert-a-Power modified
square wave inverter, Sunergy amp-hour meter, six 2 volt,
840 amp-hour Dunlop ex-government stand-by batteries and
installation by Victorian installation company, Solar Charge.

The installation took just one day. Batteries and control
equipment were housed in a shed, while the panels were
mounted on a wooden frame that Ray had built especially for
the purpose. The frame, which stands in front of the battery
shed, has a simple lynch-pin which allows the panels to be set
on two angles: 30º for summer sun and 50º for winter sun.

To date, there have been no complaints about the system,
which was installed in March 1996. The control equipment
is well labelled, and the Sunergy amp-hour meter, which
stores and displays data on solar input, battery capacity and
daily power consumption, gives them a good understanding
of how the system is performing.

They also bought a 330 litre 12 volt DC Kelvinator refrig-
erator for around $2000 at the time of the installation, and
ran cables directly to the house from the batteries. This fridge
is also a successful purchase, using an average of around 420
watt-hours per day. This is an outstanding power saving, us-
ing less than half the power of an off-the-shelf AC equiva-
lent.
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DC to AC MAINS POWER

WOOD STOVES with

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

• Large self cleaning cast iron oven

• Large cooking surface with ground hot plates

• Choice of models and finishes

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

FOR YOUR
CLOSEST
DEALER

CONTACT:

There were a couple of hiccups due
to the characteristics of electricity from
the modified square wave inverter.
Some 240 volt appliances do not work
well with this type of inverter. In Ray
and Jenny’s case, the kitchen range-
hood was one of them. The other was
the smoke detectors that were wired
into the system as part of the legal re-
quirements on new houses. In an ironic
demise, the smoke detectors began to
overheat and melt, though fortunately
the problem was spotted before they
caught fire. They have been replaced
with stand-alone battery equivalents.

In spite of these problems, Ray is con-
vinced that they made the right deci-
sion. Their modified square wave
inverter cost around half the price of a
sine wave equivalent, which would have
run all appliances.

For people who were accustomed to
using power supplied solely by a gen-
erator, the addition of solar panels and
a battery bank has meant a huge increase
in quality of life. They don’t have to
refuel the generator as often, running
it less frequently and for shorter peri-
ods. In an average week, they run the
generator three times for around four
hours each, whereas in the past the gen-
erator was running whenever they
wanted power.

The new system also means that a
light can be left on overnight if one of
the kids is sick, whereas in the past they
would have used a candle. The noise
from the generator makes it unsuitable
for overnight use, especially with neigh-
bours close by.

Walking around their block on a
sunny winter’s afternoon, it is hard to
imagine what the land was like six years
ago. Jenny points out a neighbouring
paddock, covered in thick clumps of
blackberries, and explains that their land
looked like that when they bought it.

We stroll around a well maintained
dam, which provides water for the two
young house cows, and a smaller
spring-fed dam which serves as a swim-
ming hole for Lauren and Stephie in

House: various 240 volt AC
appliances powered from
inverter

1200 watt Selectronic Invert-a-Power
modified square wave inverter
converts 12 volt DC electricity from
batteries to 240 volts AC

6 x Dunlop 2HR 539 2 volt,
840 amp hour batteries
connected in series to give
12 volts

Sunergy Regulator prevents
batteries from being overcharged
by solar panels

Woods Dialomatic
battery charger
allows charging of
the batteries from
the generator

2.2 kVA Honda petrol generatorSunergy amp hour
meter displays
battery charge and
discharge in
amp-hours

8 x 53 watt Solarex
MSX53 photovoltaic
panels

Ray and Jenny’s
power system

summer. Their chooks have a large free-
range area, and there is also an impres-
sive orchard, with over forty fruit and
nut trees which they began planting
soon after they arrived.

We finish our tour in the kitchen,
which is well lit and opens onto the
lounge. It is also warm from the wood
stove, even though no-one has been
inside to put a log on it for several hours.
There are no signs that this house runs
on a renewable energy system, apart
from a disused power-hungry electric
frying pan gathering dust on a shelf. It
used to make great doughnuts in their
grid-connected house, but as Jenny ex-
plains, ‘I would have given up anything
for this’.

Story by Michael Linke

12 volt DC Kelvinator 330
litre refrigerator consumes
around 420 watt-hours
per day
(35 amp-hours at
12 volts)
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TTTTTackling some big issuesackling some big issuesackling some big issuesackling some big issuesackling some big issues
An electric deliverAn electric deliverAn electric deliverAn electric deliverAn electric delivery van helps the long-term unemployed in Melbourney van helps the long-term unemployed in Melbourney van helps the long-term unemployed in Melbourney van helps the long-term unemployed in Melbourney van helps the long-term unemployed in Melbourne

Despite the many advantages of electric vehicles, they have yet to be mass produced.

JOHN HOERNER takes a quick look at an electric van being used for deliveries that not only

helps the disadvantaged, but may also help change the public’s view of electric vehicles

O n Tuesday 29 July this year,
CitiPower, a major Victorian
eletricity retailer, officially hand-

ed over the keys of an electric powered
delivery van to the publishers of The Big
Issue magazine.

The Big Issue provides start-up work
for the long-term unemployed, aimed
at helping them get their lives back to-
gether. Vendors sell the magazines on
the street, and keep half of the $2 cover
charge. It can help homeless people to

save for a bond, and helps to restore a
sense of self esteem which long-term
joblessness has so often taken away. As
the title suggests, The Big Issue also tack-
les social problems that are often ne-
glected by the mainstream media.

With support from The Body Shop,
The Big Issue has grown to a monthly
circulation of around 10,000 copies in
its first year. The CitiPower electric van
will help the publishers cope with their
rapidly expanding delivery needs.

The vehicle, a Finnish ‘Elcat’ van
about the size of a Suzuki ‘Carry’ van,
is part of CitiPower’s plan to encour-
age government and the corporate com-
munity to use pollution reducing
vehicles in their vehicle fleets. The
long-term plan is to involve major fleet
operators in the CBD in similar trials
as a step towards large scale electric ve-
hicle usage. The Big Issue EV will be
monitored by the CSIRO to gather data
about range, energy usage patterns and



WWW: http://www.ata.org.au/ email: ata@ata.org.au                     October–December 1997        ReNew      19

operating costs.
The large scale use of electric vehicles in the CBD will

ultimately lead to improved air quality and a reduction in
noise pollution. The power used by electric vehicles causes
only about 30 percent of the greenhouse gas emissions of
petrol powered vehicles, at the same time reducing our de-
pendency on imported fuel oils.

Equally as important is the lower levels of toxic materials
caused by electric vehicle use compared to petrol fuelled ve-
hicles, and the fact that emissions occur at the power plant,
away from the densely populated cities where EVs are mostly
used. Of course, the emissions are reduced to virtually zero
when renewable energy is used to recharge the batteries.

David Rand and his team from CSIRO have modified the
Elcat vehicle to include a higher efficiency battery bank. The
Elcat van now has a bank of eighteen Optima ‘YellowTops’, a
highly advanced sealed lead acid battery capable of deliver-
ing much greater instantaneous power than most other bat-
teries of their physical size and capacity. Their construction
also means they can provide quite high storage densities for
a lead-acid battery, even at the high rates of discharge found
in electric vehicles.

In the long term, CitiPower are looking to incorporate the
CSIRO’s rapid charge technology into their electric vehicle
program, which would allow rapid charging of the vehicles’

Here you can see the bank of  Optima YellowTop batteries.
There are 18 Optimas providing 72 volts to the series wound
DC motor via a 400 amp controller.

batteries and greatly reducing the ‘refuelling’ time. This will
help to overcome one of the major criticisms of EVs and pave
the way for more widespread use of electric vehicles. ✲✲✲✲✲

John Hoerner is the founder of the Great Southern Inter-
national Sunrace, and an avid EV enthusiast.

Technical specifications of the Elcat van
Overall dimensions Length 3425mm

Width 1430mm
Height 1860mm

Kerb weight 1180kg
Gross weight 1435kg

Motor DC series wound
Nominal voltage 72 volts
Rated/maximum power 13/19kW
Torque 110Nm

Transmission 5 speed manual
Clutch Conventional dry single plate diaphragm

Controller 400 amp MOSFET Pulse Width Modulation

Traction Battery 18 Optima YellowTop seal lead acid batteries, 50 amp-hour each, wired as three
parallel strings of six batteries in series (72 volt, 150 amp-hour total)

Traction battery charger Switchmode type
Maximum output 28 amps
Input 220 volts, 16 amps maximum
Charging time 12 hours (100% charge) 8 hours (80% charge)

Accessory electrical system 12 volt
Accessory battery 45 amp-hour
DC to DC converter 72 to 12 volt, 380 watt maximum

Traction
motor and

transmission

Traction
battery
pack

Heater fuel
tank

Traction
control

gear
Interior
heater
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My first solar cooker wasn’t very
efficient. It cooked a cup of
rice in a record-breaking six

and a half hours. Still, it did cook and
on more than one occasion my partner
and I ate a summer evening meal of rice
and vegie salad and did not heat the
kitchen one bit by cooking inside. ‘The
Cube’, as we called it, was a chipboard
box about 18 inches on each side. It was
built around a cashew nut tin from In-
dia. I’d cut down to about a 14 inch in-
side depth and painted with some tyre
black paint. The wall between tin and
chipboard was filled with fibreglass in-
sulation scrounged from a building site.
The window was double-glazed using
wood from a picture framing shop and
glass from a neighbour’s discarded win-
dows. The only cost was for the cast
iron camp oven purchased from David
Jones for a going-out-of-business grand
sum of $1.50.

How do solar cookers work?
Stand in the sunshine. If your body is
of European genetic stock it is probably
a rather light shade of ‘piggy-pink’.
Some of the light striking you will
bounce off. If this bounced light strikes
the eyes of some other Earth creature it
will ‘see’ you. This bounced light is
called ‘reflection’. Not all light is re-
flected. Your body also absorbs some of
the light. Absorbed light (both visible
and invisible) will heat your body. When
you feel warm your body is acting as a
solar absorber. Usually a friendly pass-
ing breeze will cool you and limit the
heating effect and you won’t feel un-
comfortably warm.

Ah, but this can change! Who has sat
in a car on a sunny day? Inside an en-
closed space like a car heat is trapped
and builds up and up. A chamber heated
by sunlight has been given the name

‘collector’. As the inside temperature
rises all the bits of the collector get
warmed from inside. At some tempera-
ture the heat being ‘generated’ by ab-
sorption is balanced by heat escaping,
for example through air gaps. Let’s call
this the ‘final’ temperature.

Some things affecting this final tem-
perature are:
• how big is the window letting in light.
• is light coming directly through or at

some angle.
• how dark is the absorbing stuff inside.
• If the walls of our collector have a

cavity wall the heat has to ‘migrate’
across the cavity of still air.

• with something in the cavity which
slows the movement of heat we will
increase the final temperature.

This is the principle behind a solar
hot water system, the solar hot food sys-
tem works the same, only more in-

When ‘Sunny’ Miller built his first

solar cooker in 1976, he realised

he was on to a good thing. They

are cheap to make, cook great

tasting food, and use free power

from the sun. Here he explains

how solar cookers work, shows a

successful design and shares a

couple of recipes.

Cooking withCooking withCooking withCooking withCooking withCooking withCooking withCooking withCooking withCooking with
the sunthe sunthe sunthe sunthe sunthe sunthe sunthe sunthe sunthe sun
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tensely. Food can actually get hotter than
the water in your hot water system!
How? Keeping the water content of the
food to a minimum is one way. Another
way is to tightly seal the food container.

An example of the sealed container is
at work is the solar sterilizer made by
Trisolar Foundation in Perth. With the
assistance of a German aid agency
twenty-six of these were recently sent
to Eritrea to be used for sterilizing
medical instruments.

Yet another way is to intensify the heat
in solar cooking is to use a liquid which
can get hotter than boiling water. The
Solker company of Madras in India has
a device which uses peanut oil. The oil
circulates between a collector much like
that of a conventional solar hot water
system and a box (inside the kitchen)
which has the cooking vessels. Of
course, over the years many experi-
menters have sought to pump in vast
sums of solar energy by using concen-
trators. Some very sophisticated devices
have been built. Many have been very
dangerous or at least downright uncom-
fortable. Operation sometimes requires
that you stand in the hot sun during
cooking.

The Swiss connection
Solar cooking goes back a couple of
hundred years in Switzerland. The
naturalist Horace de Saussure reported
cooking apples in a box round 1770. He
achieved the temperature of 87.5ºC.
Surprisingly in such a cold climate,
Switzerland claims to have today’s
highest number of solar cookers per
capita. But if the box is well insulated
against the outside cold, getting to cook-
ing temperature is  quite possible. An
inventive soul in Basel even has a cafe
using solar cookers to supplement con-
ventional appliances.

The cardboard cooker
The inventor of the cardboard box
cooker, or eco-cooker, was a retired
nurse. Barbara Kerr lives in Arizona and
says she ‘misunderstood a rumour that

in India they had a box that cooked in
the sun’. She wanted to make one. ‘Box
to me meant cardboard’ she explains, ‘I
didn’t know they were using metal’. In
her garage she had a rather large piece
of glass, and being scared to try cutting
it, she found a cardboard box big
enough to suit and made her first
cooker. It worked well, achieving
120ºC. With her neighbour and co-de-
veloper Sherry Cole, Barbara was sure
‘the conspirators’ in the energy indus-
try would patent and lock-up their so-
lar box. She says ‘patenting it may have
been an empty effort, as no-one seemed
to panic at the thought of solar cook-
ers’.

Le cooker Français
There is a French connection for cook-
ers too. His name is Roger Bernard.
Roger has a fertile mind and has applied

lots of lateral thinking to solar cooking,
creating the so-called panel cooker. This
is simply half a cardboard box, cut across
the diagonal. Half of the inside is then
lined with aluminium foil which re-
flects the light into a ‘focal area’.

A focal point, you may remember
from experiments with lenses in school,
is that concentrated hot spot where light
rays bent by a lens all come together.
The intensity of energy was often used
by little kids to fry ants and burn paper.
A cooker using a focal point can result
in food being burnt black in the mid-
dle, yet still frozen on the ends. So if
we modify our expectations and work
instead for a not-so-hot spot we end up
with a hot area which I call a ‘focal area’.
A cooker like this does not need critical
focusing nor does it need to be math-
ematically calculated and complicated
to construct.

RecipesRecipesRecipesRecipesRecipes
Sunny Miller’s three course solar cooker meal
PUMPKIN SOUP

3 cups pumpkin cubes grated nutmeg
3 cups scalded milk; small pinch of saffron
1/8 teaspoon cinnamon salt and pepper
Cook pumpkin in black pot for up to three hours until soft (don’t add water).
Mash and mix with remaining ingredients. Reheat and serve hot.

RATATOUILLE PROVENCALE   a classic French dish ideally suited to solar cooking
Cut and layer into a casserole dish:
¾ cup thinly sliced onion 2 cups peeled, seeded, quartered tomatoes
2-4 cloves garlic, crushed 3 tablespoons chopped parsley
4 capsicum cut into strips ½ teaspoons oregano
2½ cups peeled, diced aubergine teaspoon sugar (optional)
3 cups zucchini sliced 10 mm thick
As you build the dish liberally sprinkle olive oil, salt and grated pepper. Put on the
cover. Cook at least 2 hours. It’ll stay hot after the sun sets for a nice long time.
Serve on rice, bulghur or with warm, thin Lebanese or warm thick Turkish bread.

STUFFED APPLES

Cut the core out of some nice big ‘grannies’ and fill with your favourite muesli.
It can stand very slow or even incomplete heating. Serve with lashings of cream.
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Materials
Inner Box, at least 570mm square.
Outer Box, at least 670mm square.
Lid to suit outer box.
Glass window 50mm bigger than the inner box, so usually 620mm
square.
Absorber, thin metal painted black.
Reflector as big overall as the lid.
Prop and cardboard brackets.
Other materials: pencil, ruler, scissors, craft knife, brush 50-75mm,
250ml ‘Aquadhere’ or equivalent. PVA adhesive, margarine container,
20 metres of 300mm wide aluminium foil (the thicker the better),
and of course the covered container (preferably dark coloured).

Start with three cardboard boxes. One for the inner box at
least 570mm square is cut to 275mm high. This allows for a
225mm high cooking vessel: casserole dish, cast iron camp
oven, or painted saucepan, and 40mm for sealing flaps. To
support heavy vessels which might otherwise cause the in-
ner box to sag, install spacers between the inner and outer
boxes.

The outer box should be at least 50mm all round bigger
than the inner box. This allows a good-sized wall thickness
for insulation. Pre-cut the window hole and leave the bot-
tom open. Then assemble the cooker up-side down. The lid
is fashioned from the third box. It is made to fit fairly snugly.

Figure 1 shows the lid cross section detailing how to sand-
wich the glass window in. By this method the whole cooker
is built using low-technology PVA adhesive. The reflector,
also from the third box, adds perhaps 10 percent to the cook-
ing speed. The reflector also stops loss of heat when closed
and protects the glass.

Aluminium foil won’t stick without lumps using straight
PVA glue. Use a half and half mix of water and PVA and
apply it by brush so the foil can be smoothed easily and ad-
here well to the cardboard. When sticking aluminium foil
work in small areas; paint, lay, smooth then repeat as with
wallpaper.

Through trial and error I have found that a stick with nails
at either end works best to prop open the reflector. These
poke into cardboard corrugation brackets as shown in
Figure 4.

Making your own cardboard ‘Eco-cooker’

Figure 1. Lid detail

Figure 4. Inserting a prop
into the finished cooker

Figure 2. Inner box cross section

Figure 3. Fitting the inner
box to the outer box

Glass
window Lid/reflector

Frame

Corrugations crushed at
corner bend

Adhesive
Levelling spacer (same width as glass)
Adhesive
Rigid frame

Cardboard strips
30mm high

Lip

Ledge

Assembling insulated box
1. Insert inner box to ensure it fits, then remove
2. Apply foil on all surfaces except lip and ledge
3. Apply PVA to lip and ledge, reassemble
4. Glue, fold and weigh down flaps of outer box

Lip

Spacers
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Solar cooking in developing
countries
Some time after Barbara Kerr and Joan
Cole got their Eco-Cooker design per-
fected, a group of civic-minded folks in
Sacramento, California saw solar cook-
ing as a possible benefit to people in the
developing world. Where refugees and
others were having to travel ever fur-
ther for firewood to cook their daily
food, Solar Cookers International (SCI)
started to spread the word about this
alternative way to cook.

Despite many good reasons to use the
sun to cook, SCI has not had an easy
task. It seems that even in the develop-
ing world, people would rather light a
fire and see the action. And of course
we’re yet to see a solar cooker along side
a swimming pool in a Hollywood
movie, so when the world’s poor get
enough money to emulate our culture,
they want a charcoal barbecue or an
electric frying-pan.

Late in 1996, I made my way to the
textile town of Coimbatore in the South
Indian state of Tamil Nadu. In Decem-
ber the monsoons were finished and
skies were clear. It was ideal weather for
the Third International Solar Cooking
Conference. This was the first confer-
ence where all continents on the planet
were represented. Solar cooking is truly
an idea whose time has come.

India has been involved with solar
cooking for quite a number of years.
The Avinashiligham Deemed Univer-
sity, where the conference was held, is a
‘home science institute’. Over the years
many research projects have come from
there looking at the practicalities of
cooking with solar energy.

The University presented a paper on
the nutritional content of foods cooked
with solar, as compared to other meth-
ods such as pressure cooking and using
an open pot over a fire. They estimate
that in India over 400,000 solar cookers
have been sold. A number of manufac-
turers make these appliances; some even
feature built-in electric elements and
thermostatic controls to switch the

For information on how you or
your organisation can help people
in the developing world save their
forests by switching to solar power
for cooking, contact SCIG or their
affiliate:

Solar Cookers International
1919 21 st Street Suite 101
Sacramento, California  95814
USA. E-mail: <sbci@igc.apc.org>
or check out their Web page at http:/
/www.accessone.com/~sbcn/
index.htm

A very complete work by Barbara
Kerr is called The Expanding World
of Solar Box Cookers. It is available
from Kerr-Cole Solar Box Cook-
ers P.O. Box 576, TAYLOR, AZ
85939 U.S.A. (Around $US10).

A good quality Australian cooker is
made by Jura Sol Ind., ‘ Jura
Heights’, Gowan via Bathurst
N.S.W. 2795 (a Jura Sol features on
the front cover).

Sunny Miller is convenor of the
Solar Cooking Interest Group in
Perth. If you want more informa-
tion about how to build or modify
your own cooker contact:

Solar Cooking Interest Group
c/ 23 Morley Street, Maddington,
W.A. 6109
phone (08) 9459-3606,
fax: (08) 9310-6094 e-mail:
<d_miller@central.murdoch.edu.au>

Books available from SCIG in-
clude:

Solar Cookers: How to Make, Use and
Understand, $A7.00

Cooking with the Sun includes plans
for wooden and concentrating
cookers as well as recipes. The cost
is $A12.30.

The Solar Cooking Interest Group
shares hints and recipes through
their newsletter, The Collector, which
costs $6.00 per year for three issues.

‘electric boosters’ on if the solar tem-
perature drops too much.

Common designs in Australia
The most common cooker design in
Australia is probably a slanted-face,
double glazed design which can achieve
really good cooking temperatures
around 160ºC, and is relatively weath-
erproof (see the front cover photo-
graph). The cardboard eco-cooker is
probably the next most common. It’s
easy for the unskilled to make and will
work on days when the sun is high in
the sky. Fortunately, that coincides with
the time of year when we don’t get
much rain.

The panel cooker has also had a lot
of exposure here. My panel cooker is
made of a box about 800mm wide. It
is now two years old. I coated the out-
side of an old, lidded stainless steel pot

with high temperature pot-belly stove
paint.

To keep away the cooling breeze I
covered this with an up-side down glass
punch-bowl. While it did function, one
modification has improved perform-
ance markedly. To raise the vessel up
closer to the hot spot I put an empty
tuna tin underneath. The mass of the
empty tin doesn’t absorb much energy
and its stubby shape is shallow enough
that the vessel is not wobbly and the
edge of the punch-bowl still seals down
to the floor.

On 20 July, Perth had about 20 per-
cent cloud cover. In two hours the panel
cooker almost overcooked a two-per-
son rice pudding. Of course overcook-
ing a rice pudding just means the sugars
caramelize and turn dark and
chewy...mm-mmm.  ✲



24      ReNew        October–December 1997 email: ata@ata.org.au WWW: http://www.ata.org.au/

T he Sustainable Energy Development Authority
(SEDA) is a New South Wales State Government
body which has been set up to reduce greenhouse

gas emissions from the production and use of energy in the
state.

SEDA’s initiatives so far include the Energy Smart program,
where participating organisations agree to reduce their en-
ergy consumption; Green Power, where energy retailers of-
fer domestic and business customers the option of
contributing to investment in renewable energy generators
(see the following article); and The Energy Star program,
which encourages people to activate energy saving features
in their office equipment.

An important part of SEDA’s role is to commercialise ex-
isting clean energy technologies which are struggling to in-
crease their market share. To prove what can be done, SEDA’s
Sydney city centre office was redesigned to showcase the best
in energy efficient technologies and the
use of building materials that have a
minimum environmental impact. High
above the office, which is located on the
sixth floor of a high rise block in Syd-
ney’s central business district, Austral-
ia’s first rooftop solar power station on a
high rise office building has also been
installed.

‘I guess we’re putting our money
where our mouth is,’ said Cathy Zoi,
SEDA’s executive director. ‘We wanted
to create an interior which met the needs
of the corporate world by being com-
fortable, healthy to work in and aestheti-
cally appealing but was also ecologically
sustainable and had demonstrable ben-
efits.’

The SEDA office came in at under
$800 per square metre compared to the
average NSW Government office fitout

cost of $500-1500 per square metre. The refit is saving 11,000
kilowatt hours (kWh) per year of energy—the equivalent of
11 tonnes of greenhouse gases.

Lighting naturally
Interior designers and facility planners HBO+EMTB
planned the SEDA office to maximise the use of natural light,
favouring an open plan workstation environment. A solar
array system was installed on the building’s roof to provide
SEDA’s energy needs (see box on opposite page).

An energy audit showed that the existing fluorescent light-
ing system was efficient. However, some areas were overlit,
with lighting levels sometimes approaching 800 lux. Dim-
mers were installed; these reduced the lighting levels by 15
percent and saved 30 percent on power consumption.

A number of other energy saving lighting features were
installed, including lights that automatically switch off when

The sustainable officeThe sustainable officeThe sustainable officeThe sustainable officeThe sustainable office
SEDA is one government department that is putting runs on the board for sustainable

technology. Jane Clement visits their office, which was fitted-out using the best in

environment and people-friendly products, without compromising on cost or aesthetics

A meeting room in SEDA’s offices. Chairs are made from plywood rather than
plastic, benches and tables are made from plantation timber, and the walls are
painted with plant-based paints
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SEDASEDASEDASEDASEDA’s roof-top solar system’s roof-top solar system’s roof-top solar system’s roof-top solar system’s roof-top solar system
SEDA’s grid connected 7.2 kilowatt photovoltaic (PV) system generates
around 11,000 kWh a year. Power is sold back to the grid through
energyAustralia’s Green Power scheme, Pure Energy, so the PV system
is providing a good return on investment for SEDA.

It is the fourth largest grid connected system in the country, making
up 10 per cent of today’s Australian grid connected PV capacity, and its
installation is increasing awareness of the significant potential of PV in
the energy mix.

Ninety PV modules in the system convert energy from sunlight into
direct current (DC) electricity, then an inverter converts the direct cur-
rent into alternating current (AC) to make it compatible with grid elec-
tricity.

The system is always grid connected, so batteries are never needed,
even when the sun doesn’t shine. Oriented to the north and on an in-
cline, the SEDA PV system enjoys optimum conditions for generating
the maximum amount of electricity.
Technical details:
• Total PV capacity 7.2 kilowatts peak (under standard test conditions)
• 90 modules (MSX83), manufactured in Sydney by Solarex, are con-
nected to form ten strings of nine modules with a nominal DC voltage
of 120 volts
• The sinewave inverter is rated at 6kVA continuous, with an efficiency
of greater than 90 per cent over its operating range; it was manufactured
in Victoria by Power Solutions Australia
• Electrical output is grid connected through a single phase 240V con-
nection
• The array is 11 metres wide, six metres long and three metres high
• The system weighs about 1000 kg
• The installation was designed and carried out by Essex Electrical

natural lighting levels are sufficient; occupancy sensors
which turn off lights when rooms are empty; a current con-
troller; and Australia’s first commercial installation of ‘next
generation’ high efficiency fluorescent lighting. Some of these
features cost relatively little, returning SEDA’s investment
within the year.

The whole system shuts down automatically after work
hours, with extra lighting available for night owls when over-
ride switches are activated. In total, the measures saved 3832
kWh per year.

In the kitchen, the two star bar fridge was swapped for a
four star one (Australia’s most energy efficient 240 volt bar
fridge, the Westinghouse 142 ‘environ’, which was developed
in conjunction with Greenpeace). This cost a mere $50 more
than a standard bar fridge and reduced the annual refrigera-
tion energy consumption by 110 kWh (from 380 to 270 kWh
per annum).

Other new kitchen appliances include the country’s most
energy and water efficient dishwasher (the Global 300 from
Dishlex) and a Kambrook Axis kettle that uses 60 percent
less electricity than a boiling kettle unit. In addition, there is
a 24 hour a day, seven days a week timer on the hot water
unit.

Office equipment
An impressive 6850 kWh a year were saved simply by acti-
vating the energy-saving capabilities on SEDA’s office equip-
ment as part of its Energy Star program.

Energy Star labelled computers, printers and fax machines
—which is most of them—contain energy saving features
which, when activated, reduce a machine’s power consump-
tion by at least 50 percent, and up to 75 percent.

‘Running office equipment at full speed, 24 hours a day, is
not only bad for our environment, it wastes energy dollars,’

Cathy Zoi, SEDA’s Executive Director
(and a former advisor to Bill Clinton)
with the SEDA roof-top array
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said Mark Dunk of SEDA.  ‘An organi-
sation with 1,000 PCs spends about
$61,580 a year on electricity to run
them, yet the bill could easily be halved
using Energy Star.’

Activating the Energy Star features on
office equipment is relatively simple and
low cost, and can be undertaken by any-
one with a computer, printer or other
Energy Star labelled machine.

Material benefits
The key selection criteria for materials
used in the fitout were their low energy
use, low environmental impact and low
toxicity, combined with commercial im-
peratives such as value for money and
availability. Unusually in the world of cor-
porate interior design, their environmen-
tal and health attributes were the main
factors rather than their colour, fashion
value or ability to impress visitors.

As SEDA’s staff were working in the
offices throughout the refurbishment,
plant based paints were used. These
avoid offgassing toxic fumes and so are

more healthy than conventional petro-
leum-based paints.

As SEDA staff and visitors enter the
office, they pass walls constructed of re-
cycled power poles. Inside, they walk on
vegetable-dyed coir carpeting and sal-
vaged blackbutt timber floorboards.
They sit on hemp-upholstered seating
stuffed with coconut fibres and cotton
wadding in casual seating areas, and ply-
wood—rather than plastic—chairs in
meeting rooms. They work at plantation
timber desks, store their files on low
emission fibreboard shelves, and place
their coffee mugs on counter tops which
are covered in linoleum, which is derived
from pine resin and other natural mate-
rials. They see little of materials which
require high energy for their production,
such as aluminium, and even the glass is
from a salvaged source.

Inspiration to others
Together, all the features of the SEDA
office add up to ecologically sustainable
development (ESD) in action.

‘A healthy and environmentally
friendly working environment can be
created in our local market,’ said
HBO+ETMB director, Kevin
Fitzgerald. ‘It requires a degree of care
and persistence from the designers and
a willingness from suppliers to accept
the consequences of the materials and
processes that make up their products.’

Cathy Zoi agrees. ‘The customer,
whether they are a large corporation or a
one-person home based business, needs
to drive the suppliers to be creative in their
thinking and to give the environment
equal consideration with good looks,
comfort and price,’ she said. ‘Any one of
the initiatives we have used in SEDA’s
office could be applied elsewhere.’

‘Choosing to build or refurbish an
office, or any other living area for that
matter, is one way we can all individu-
ally be environmentally responsible, be-
cause there are positive choices to be
made in interior design which can re-
duce the environmental burden over
the lifetime of the room.’
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Green Power, a program launched earlier this year
in New South Wales, is one way that household-
ers who get their power supply from the grid can

help to support the growth of the renewable energy industry
in Australia.

Green Power schemes are operated by six NSW electricity
retailers and two from Victoria. Under the schemes, con-
sumers can choose to have the equivalent of a percentage of
their power supplied via the grid from renewable energy
sources. They may pay their retailer a slightly higher price

for this percentage of their power and the retailers then use
the extra funds for the building of new ‘green’ generators.

The Sustainable Energy Development Authority (SEDA)
is running a Green Power Accreditation Program to ensure
that all the various Green Power schemes meet certain stand-
ards and are designed to accelerate the introduction of new
Green Power capacity.

‘As most ReNew readers probably know, renewable elec-
tricity currently makes up only five percent of the energy
supplied to the grid,’ said SEDA’s Martin Poole. ‘Green Power

Making a difference with Green PowerMaking a difference with Green PowerMaking a difference with Green PowerMaking a difference with Green PowerMaking a difference with Green Power

The Green Power program allows New South Wales residents to invest in renewable energy generators through their electricity
retailer. The money is used to develop projects like this photovoltaic array owned by Citipower in Melbourne.

Jane Clement explains what is being called the largest ‘green’ electricity

project in the world—the New South Wales Green Power scheme
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Which energy retailers are involved?
For details about Green Power products, contact any of the power retailers listed below, or ring the Green Power information
line on 1800 351 777.
Retailer Green Power product Telephone number
Advance Energy Green Power 13 27 95
Australian Inland Energy Solar Future 08 8080 2444
CitiPower EcoPower 1800 650 540
energyAustralia Pure Energy 1800 648 326
Great Southern Energy earthsaver 13 23 56
Integral Energy Community Sunpower 13 10 81
NorthPower EcoPlus 13 20 66
Powercor Australia Green Power 13 23 34

aims to increase that percentage so that,
by 1999, 60 percent of Green Power
supplied to the grid is supplied by new
green generators.’

‘One 20 storey office block alone con-
sumes 4 gigawatt hours (4 million kilo-
watt hours) of electricity a year, the
production of which generates about
4,000 tonnes of greenhouse gases,’ Mar-
tin continued.  ‘Householders play a
large part too; over 30 percent of our
greenhouse gases are due to the produc-
tion of electricity by coal-fired genera-
tors for domestic consumption.’

 ‘Businesses and individuals can help
to reduce this burden on the environ-
ment by participating in Green Power
and by encouraging their friends, fam-
ily and workmates to take part too.

‘By making a choice to support Green
Power when they pay their electricity
bill, consumers will help to increase the
demand for ‘green’ electricity, driving
its price down and contributing directly
to the building of more renewable en-
ergy generators.’

Green Power commitments are cur-
rently around 50,000 megawatt hours,
equivalent to the power used by 7,000
homes, and the number of actual cus-
tomers will be known after the first
Green Power audit later this year. SEDA
fully expects the concept to increase in
popularity, a belief backed up the results
of a recent research survey they con-
ducted. Over 50 per cent of domestic
consumers said they favoured the con-
cept of a Green Power tariff, a figure

which reinforces research done by the
electricity retailers and the Independ-
ent Pricing and Regulatory Tribunal.

These are the most commonly asked
questions about Green Power:
How can I participate?
Basically, there are two ways consum-
ers can support their electricity retail-
er’s Green Power program:

1. Choose to have the equivalent of a
percentage of their power consumption
supplied by their energy retailer into the
grid from ‘green’ generators. This may
involve paying a slightly higher cost for
that percentage.

2. Make a direct financial contribu-
tion by rounding up a bill or by joining
their retailer ’s renewable energy sup-
porters’ club. That money is put into
the retailer ’s special Green Power ac-
count.

Supporting Green Power doesn’t re-
quire the installation of any new equip-
ment or rewiring of your home. Just
contact your electricity supplier directly
and ask about their Green Power prod-
ucts.
What happens to Green Power ac-
count funds?
To have its Green Power products ac-
credited by SEDA, an energy retailer
must agree to put the money earned
from selling Green Power into a sepa-
rate account which is independently
audited.

Participating energy retailers agree to
use the Green Power account funds spe-
cifically for investment in new renew-

able energy generators. To build cus-
tomers’ confidence that their contribu-
tions are being used as proposed, a
financial statement for the Green Power
scheme must be made available to the
public every year.

Accreditation also requires that any
participating energy retailer is a Green
Power customer themselves, so they
will also contribute money to the ac-
count.

The resulting increase in demand for
renewable energy will drive investment
in renewable energy projects. Invest-
ments are already being made in energy
projects such as the building of Austral-
ia’s biggest grid connected wind farm
at Crookwell and the largest photo-
voltaic power station in the Southern
hemisphere at Singleton in NSW
What kind of renewable energy
sources are used?
To supply Green Power energy to the
grid, energy retailers are sourcing elec-
tricity from a variety of generators,
mainly solar, wind and small scale hy-
dro-electric. Some retailers own the
generators while others buy the ‘green’
energy they require for Green Power.

At the moment, thirty renewable
power generators are connected to the
NSW power grid. The new renewable
power generators being built by the en-
ergy retailers as a result of SEDA’s Green
Power Program will greatly increase the
amount of ‘green’ energy available to
Australians (see box for details of accept-
able Green Power sources).
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✘✔

Where does Green Power come from?
SEDA’s list of acceptable green power sources was derived
from consideration of Greenhouse gas reductions and pub-
lic perception. For instance, even though power from coal
bed methane prevents this greenhouse gas from entering
the atmosphere, the general public do not recognise it as a
clean power source.

In Out

Solar pv and solar thermal Any fossil fuel fired generation

Wind power Hydro requiring new dams

New hydro on existing dams Fossil fuel fired cogeneration

Biomass including landfill Mass burn incineration

Geothermal/hot dry rocks Coal bed methane

Wave and tidal power

Can anyone choose Green Power?
At this stage, Green Power is available only to NSW custom-
ers. Green Power electricity must come from your local power
supplier, unless—like many large businesses—you spend more
than $75,000 a year on electricity, in which case you are classi-
fied as a contestable customer. A contestable customer can
choose any power retailer and any Green Power product.

From 1 July 1999, all customers—domestic and commer-
cial—will be contestable.

At present, Green Power products are being offered by the
eight suppliers of power to the NSW market, two of which
are Victorian companies.

Some retailers offer contribution schemes which can be
joined by people living anywhere in Australia. Ring the Green
Power information line on 1800 351 777 for a list of their names.
How much does Green Power cost?
Most Green Power products involve paying a slightly higher
cost, so supporting Green Power will cost your household just
a few dollars extra. For instance, you might decide to round
up a quarterly $52.35 bill to $54; or you may choose to pay an
extra few cents per Kwh on top of your existing rate. It may
only amount to the cost of a can of soft drink per week.

Exactly how you can make a Green Power contribution
depends on the type of products offered by your energy re-
tailer. The scale of the commitment is up to you.

The future of Green Power
Power retailers with accredited Green Power products are
now making considerable investments in the marketing and
supply of their renewable energy schemes. With the majority
of power consumers in favour of Green Power, the NSW
State Government is expected to continue its support into
the next century.
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system turns a pollution problem
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at the new, low PRICE of just
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Westwind
2.5kW & 10kW

Wind Turbine Assembly

2.5kW $7,025
10kW $21,250

Rectifier/controller and load dump

2.5kW $2,560
10kW $3,625

Use your own tower or our 12 - 30M hinged tower
which can be towed with a 4WD.

2.5kW from $3,512 (12M)
10kW from $8,125 (12M)

GP & GF HILL Pty Ltd
Manufacturer

Westwind Turbines
29 Owen Rd, Kelmscot,

WA 6111, Australia
Phone:(08)9399 5265

fax:(08)9497 1335
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If you are thinking about installing a
composting toilet as an alternative
to the reticulated sewage system, or

a septic tank, there are many things you
need to consider. A toilet is normally
installed into a house without much
forethought, but when installing a com-
posting toilet or greywater and sewage
treatment system, there are a number
of problems that may arise if you don’t
plan ahead. After all, an ‘alternative’ toi-
let will be located in the most used
room in the house, just like a conven-
tional one. Do your homework, know
what you need and what you’re pre-
pared to spend. Make the right initial
decisions, and your toilet will give you
many years of reliable service.

Initial purchase prices may seem high
for an alternative system compared to
the cost of a conventional flush toilet
connected to a mains sewerage system.
However, a conventional toilet costs
about $6000 for installation and con-
nection, with the ongoing annual costs
of council water and disposal rates add-
ing to this figure. In the long run, bio-
logical waste water systems can work
out cheaper to own and maintain. Once
installed, the upkeep costs are negligi-
ble and nutrients are returned to the
earth, rather than discharged into our
waterways to cause environmental
damage.

Do some serious comparisons be-
tween different models in relation to the

Composting toiletsComposting toiletsComposting toiletsComposting toiletsComposting toilets
If you want to install a composting toilet or greywater and sewage system, there are a few

things you will need to consider beforehand. Penny Simsen looks at how to avoid problems,

and the laws governing ‘alternative’ toilet installation.

Composting loos can look
great, like the top end of
this ‘Wheeliebatch’
installation.

avoiding the pitfallsavoiding the pitfallsavoiding the pitfallsavoiding the pitfallsavoiding the pitfalls
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money you have available for the
project. You will also have to evaluate
your requirements for the toilet system,
and ask yourself a few questions. For
instance, how many people will be us-
ing the system? Plan not only for now,
but try to anticipate future demands on
the system. Allow for extra kids, more
house mates, and any extended parties.
Some composting toilets have the fa-
cility to expand with your family, while
others are produced with a fixed capac-
ity.

One of the most important consid-
erations is whether you want separate
sewage and greywater or a system that
handles both. Weigh up the extent that
you want to be involved with your sys-
tem. Do you want it to look after itself
or do you prefer the hands-on ap-
proach?

Where will the toilet be located? You
will need to allow for space under the
floor if your chosen model requires it.
Try to take into account the best posi-
tion for the toilet. For example, you may
find that the north wall will keep the
pile warmer than the south wall.

I’ve heard of one woman who
planned to design and build her own
environmentally conscious dream
home. Much to her surprise she found
that the toilet needed to be situated in a
particular area of the house for opti-
mum efficiency and performance. Re-
luctantly the toilet was given ‘pride of
place’ and everything else built around
it. Long after the home was completed
she still praises the forethought of
putting the toilet’s requirements first—
its performance has exceeded her expec-
tations.

Meeting the standards
Obtain as much information as you can
about composting toilets, greywater sys-
tems and what is expected from you
when it comes times for installation.
Don’t forget to factor in the cost of in-
stallation as well, because some local
councils insist that only qualified trades-
people do the job. It’s better not to

tempt the wrath of the local council by
installing a toilet yourself without ap-
proval, because they alone hold the
power to grant approval for use of your
toilet.

A caution to toilet anarchists
If you are caught with an illegal toilet,
hefty fines may be forthcoming. Un-
der the Environmental protection act
(in Victoria, at least) it is illegal to in-
stall or operate either a composting toi-
let or greywater system without
adhering to the guidelines contained
within the EPA publications, Code of
Practice – Septic Tanks and Guidelines for
Wastewater Reuse. Currently, composting
toilets are assessed under the heading
of septic tanks, but this may change in
the future as more government depart-
ments become familiar with this alter-
native technology.

These booklets contain a set of rules
that stipulate how black water (sewage)
and grey water (water from sinks,
drains, baths and basins) have to be
treated to ensure safe health practices,
avoid contamination and spreading dis-
ease. Treatment of the water, quality of
the finished product, handling and dis-
posal of the finished product and other
requirements are covered. Most com-
mercially produced toilets already have
an EPA certificate of approval, mean-
ing they meet the standards set out un-
der the EPA Environmental Act and
subsequent Code of Practice. However,
some of the cheaper models or cabin/
holiday house types do not have this
approval.

The Australian Standards set the
minimum standard for the design,
manufacture and safety of manufac-
tured products. The Australian Stand-
ards for manufacture of composting
toilets are recommendations only, but
they are currently under review and are
likely to become law in the future. Most
ready built commercial composting toi-
lets comply with the Australian Stand-
ards. However, if you intend designing
and constructing your own compost-

ing toilet you may be required to fulfil
the guidelines set out for Waterless Toi-
lets under the Australian Standards.

Local Council
Once the unit has an EPA certificate of
approval it is time to approach the local
council. On the first visit you may get a
few strange looks, have your sanity
questioned or have to deal with staff that
have never heard of a biological toilet.
Be patient and persevere. Your local
council representative will become the
human face of installing your toilet—
particularly the health inspector or sur-
veyor—and you’ll be seeing a lot of
them. This is the person that will ap-
prove or reject your application. Be
friendly towards them.

Get copies of the relevant local coun-
cil applications for building permits and
installation of sewage system. Take them
home and read them. When you put
these applications in for assessment take
care to present them as professionally
as possible. An application that is neatly
presented in a folder will get a better
response than one drawn freehand on
a serviette the night before. Include cop-
ies of plans and results from any soil
samples you may have obtained, infor-
mation leaflets, the number of the cer-
tificate of approval for the toilet, and a
statement about fulfilling the Austral-
ian Standards if appropriate. Give them
more information than they require. Go
out of your way to be helpful even if
you believe the red tape to be excessive
and time wasting.

Site appraisal
After your applications are assessed
there will be various visits to inspect the
site where you intend to build your toi-
let or greywater system. Soil samples
may need to be taken if they haven’t al-
ready. The individual characteristics of
your site will have to be considered. If
you are installing a composting toilet
and greywater system, the composition
and soil type will have a bearing on the
length of transpiration trenches re-
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quired for your site, as will the gradient
of the land, proximity to any waterways,
and the depth of ground water. If the
inspector orders ten metres more of
transpiration trenches, and your neigh-
bour is an engineer and recommends
only two, nod, smile and do your best
to accommodate the inspector ’s speci-
fications. Only after the council inspec-
tor is completely satisfied will you be
allowed to commence construction so
it is in your best interest to comply with
their requests.

After many inspections, alterations and
changes, you will (hopefully) be given a
Permit to Install, which means you can
start building. After construction, the site
will be inspected again to ensure all speci-
fications have been met. Once the local
inspector is satisfied, you will be given a
Permit to Use. Once you have this per-
mit, you can happily and legally use your
composting toilet to your heart’s (or
bowel’s) content.

Beating the red tape
Most councils have a tendency to heap
copious quantities of red tape and over
engineer projects they have had no ex-
perience with or do not understand. If
you make allowances for this from the
beginning, and go out of your way to
make their job easier, you will get your
toilet approved without a legal battle.

Take the attitude that you may be do-
ing something that no one has done be-
fore. If you make things difficult for the
local council, they may be less responsive
to the next resident that attempts to in-
stall an alternative sewage system. It’s all
about educating local authorities to accept
and promote the viable alternatives that
are healthier for us humans and our en-
vironment.

Generally, regional councils seem to
be easier to deal with than their city
counterparts. For some reason they are
more open to the idea of alternative
sewage treatment.

If you are lucky enough to live in the
municipality of Lismore in northern
NSW, getting your toilet approved will
be much less of a hassle. The local coun-
cil actively encourages both the instal-
lation of composting toilets and the
reuse of greywater.

Designing your house to suit can make fitting a composting toilet much simpler.
Excavating after the house is built can be a costly exercise.

Keeping it legal
What does it all mean? Basically a local
council will not approve a system that
does not meet the EPA requirements.
If the council does not approve your
toilet they will not issue a Permit to In-
stall or a Permit to Use. If you still use
the facility illegally and the authorities
find out, you could be prosecuted.

In one case I heard of, the owners in-
stalled and used an unapproved system
for years. However, when it came time
to sell the dwelling, several potential
buyers pulled out because the toilet
wasn’t legally installed and did not have
council approval. Think carefully about
the red tape. It is a necessary evil and
although it can be overwhelming, with
some effort it can be dealt with.

Building your own
composting toilet
Building your own legal composting
toilet is a complicated process. Your
plans must be submitted to the EPA
for assessment. Thorough testing and
analysis of the unit and final product
will have to be carried out before issu-
ing of a certificate of approval. The de-
signs may be referred back to the
Australian Standards before it is even
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assessed by the EPA. The process may
take months or years, depending on the
depth of bureaucracy encountered. If
the unit is approved by the EPA, ap-
plications are then made to the local
council for permits to install and build.

After reading about all the govern-
ment rigmarole it is a natural question
to ask ‘is it all worth it?’ Consider for a
moment the havoc that sewage can
cause in our environment. Poisoning of
marine life, pollution of beaches, algal
blooms, and contamination of ground
and drinking water can all be caused by
sewerage mains outfall.

Sewage contains many useful nutri-
ents. When managed correctly it be-
comes an asset and a valuable resource.
If each of us took responsibility for our
own bodily wastes, the burden on our
oceans and waterways would be greatly
reduced. Only through the commit-
ment and perseverance of individuals
will the ‘system’ change to accommo-
date alternative technology. Despite the
governmental inconvenience and bu-

Essential reading
Goodbye to the Flush Toilet. Edited by Carol Hupping Stoner. Rodale Press 1977

Considered to be the bible on composting toilets. Contains diagrams for those
wanting to investigate designing and building their own system.

Draft on Waterless Toilets. 1996. 17pp. Includes design principles and health
regulations. Available from the Standards Association of Australian, 19-25
Raglan St, South Melbourne at a cost of $12.55 plus postage.

Code of Practice—Septic Tanks. (On-Site Domestic Wastewater Management)
EPA publication 451 March 1996, and Guidelines for Wastewater Reuse. EPA
publication 464 March 1996. Available from the Environmental Protection
Authority, 477 Collins St, Melbourne at a cost of $5.00 each plus postage.

These or similar publications should be available from the EPA or equivalent
authority in each state.

reaucracy, a composting toilet or sew-
age and greywater system is a worth-
while investment if you are serious
about self sufficiency and ensuring a
clean environment for all to enjoy in the
future.

Remember, requirements may vary
from state to state. If you have any
doubts about what is required in your

Penny Simsen’s Composting toilet
buyer’s guide, which appeared in issue
60 of ReNew, provides an overview of
composting toilets and greywater/sew-
age systems that are commercially
available in Australia.

area, consult the relevant authorities
and obtain advice. ✲✲✲✲✲
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A controversial wind turbineA controversial wind turbineA controversial wind turbineA controversial wind turbineA controversial wind turbine
A New Zealand company is taking the world by storm with a new wind turbine

development, but as Michael Linke explains, many in the wind industry believe it

could have dire consequences for the future of wind power.

A controversial wind turbine—the Vortec 7 is
a test model for a New Zealand company’s
ambitious plan to revolutionise the wind
energy industry. Vortec Energy Ltd. say its
scaffold base structure would not be used on
commercial turbines, which would be
installed on conventional wind turbine
towers.

The world’s wind-energy community is split over a
radical new turbine, the developers of which say it
will be more efficient than conventional technology.

A New Zealand company claims that the turbine will pro-
duce electricity for NZ 3.45 cents per kilowatt hour (around
3.2 cents Australian). Critics within the industry contend that

it is an expensive farce that is likely to damage the credibility
of wind power.

The turbine, which uses a system known as diffuser aug-
mentation, has a shroud surrounding a more or less conven-
tional turbine. The shroud looks something like a funnel,
which diffuses wind around the blades. The diffused air cre-
ates a low pressure area behind the blades, allowing increased
air flow through the blade area and reducing blade-tip inef-
ficiencies.

The diffuser’s history
The diffuser concept is not a new one. It has been tried for
decades, coming to prominence in the US in the 1970s when
it was developed by Grumman Aerospace in response to the
oil crisis. To date, it has not been economical because of the
high cost of materials required to construct the shroud.
Grumman Aerospace sold the rights to develop the turbine
to Vortec on the basis of their ability to utilise new wire rein-
forced ferro-cement created by another New Zealand com-
pany. The ferro-cement shroud, claims Vortec, is stronger
than conventional materials, yet costs significantly less.

The Vortec 7, the first Vortec to be tested in real condi-
tions, is so named for its 7 metre blade diameter and has a
1 megawatt (MW) generator. Vortec envisages the finished
product to be released on the market in 1999, and to have a
20 metre blade diameter with a larger generator. Robin
Johannink, Managing Director of Vortec Energy, estimates
that a 2 MW turbine would cost around NZ$3.8 million
(A$3.4 million).

The most significant of Vortec’s claims is that their tur-
bines will be able to generate six to eight times the power of
a conventional turbine for only three times the cost. This,
claim Vortec, will see it compete directly with fossil fuel gen-
erators without the need for tax breaks or other subsidies.
Conventional wind turbines are most competitive with fos-
sil fuel generation in remote locations, or where incremental
increases in capacity are required. There is, of course, a case
for arguing that conventional wind power would be much
more competitive if the hidden cost and subsidies attributed
to fossil fuel generation were included in the equation.
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Potential benefits
Due to this increased efficiency, Vortec
says their turbines will need less land
mass to do the same job as conventional
turbines—an advantage where land is
scarce.

Vortec believe the turbine is an aes-
thetically pleasing design. Commercial
turbines are expected to be mounted on
conventional white single-column tow-
ers. Robin Johannink says that visitors
to the test site universally find the de-
sign acceptable, even though the pro-
totype has a very prominent, squat
scaffold-like support structure.

While rotating Vortec blades are no
more visible than conventional
turbine blades, there may be a re-
duced risk of birds flying into them
due to the high visibility of the dif-
fuser. Early testing also indicates
that the Vortec will produce very
little noise. Noise is often an issue
in gaining public acceptance of
wind farms.

Vortec say the effect of the design
will also work at low wind speed
sites, though not as dramatically.
The technology can also be applied
to smaller scale turbines, though
smaller turbines are currently out-
side the scope of Vortec Energy’s objec-
tives. As Johannink explains, ‘We see
ourselves as suppliers to utility level’.

What the critics say
Technical criticisms of the Vortec are
fairly general, as trial data is not yet com-
pleted and available for analysis. Indeed,
it is the lack of data that is probably the
greatest cause for scepticism. Some ob-
servers have raised concerns about the
stresses on the turbine in turbulent con-
ditions, especially if the wind direction
controls fail. There is also debate about
whether the diffuser can sufficiently in-
crease wind speed through the blade
area, even in laboratory conditions. The
pathway to the development of today’s
successful turbines is littered with de-
signs that worked in a wind tunnel, but
fell apart in the field.

There are doubts about the economic
viability of the ferro-cement to under-
cut the cost of using steel. The wind
industry journal Wind Power Monthly
claimed in a recent article that using
steel could make the diffuser five per-
cent cheaper. Indeed, Vortec Energy’s
company prospectus cites the potential
of the ferro-cement not being ‘an eco-
nomically viable material to construct
future diffusers’ in its statement of risks
to investors.

There is potentially a case against
Vortec for  holding back wind develop-
ment. Through negotiations with
Vortec Energy, the Dutch government
has signed a declaration to the effect that

they will not invest in further wind en-
ergy projects until more is known about
the Vortec turbine’s performance.
Speaking at a wind energy workshop in
Melbourne in June, US wind energy
analyst Paul Gipe suggested that this has
stalled the Dutch wind energy program
until 1999, when commercial produc-
tion of the Vortec turbines is due to be-
gin. Robin Johannink countered this
claim by saying that the Dutch wind
energy program was already dormant,
and that the Vortec turbine has the po-
tential to revitalise it.

The high profile of the Vortec, which
is beginning to attract mass media at-
tention, effectively puts wind power out
on a limb. To date, New Scientist has
published two uncritical articles about
the Vortec. No doubt it will attract fur-
ther interest as more installations occur.

Critics say that the turbine is raising
expectations of wind power beyond
what is reasonable for an unproven
technology. The wind energy industry
does not stand to gain anything from a
high profile failure.

The financial costs of developing any
large-scale renewable energy project are
enormous. To date, Vortec Energy has
been granted NZ$500,000 by the New
Zealand government, and with private
funding has raised a total of NZ$2.25
million ($A2.05 million). Critics sug-
gest that such investment diverts funds
that could be used to develop existing
technology, or install more wind farms.

The South Australian government
has also been talking to Vortec.
Under pressure to meet the gov-
ernment’s self imposed renewable
energy target by 2004, Treasurer
and Minister for Energy, Stephen
Baker, has visited the test site in
New Zealand. ETSA, the Electric-
ity Trust of South Australia, is
monitoring a site on the Fleurieu
Peninsula with a view to installing
a Vortec turbine—if the early tri-
als prove successful. According to
a spokesperson from the Depart-
ment of Mines and Energy, any ar-
rangement is far from finalised,

and it is not certain whether ETSA
would purchase electricity from Vortec
Energy, or purchase the turbine out-
right.

With 90-day performance figures on
the first Vortec prototype due to be re-
leased within a few weeks of ReNew
going to print, the wind energy indus-
try is waiting with bated breath. If the
Vortec turbine does what its makers
claim it will do, it could be a great leap
forward for renewable energy at a time
when only gradual improvements were
thought possible. If the Vortec fails, it
will be an expensive and highly publi-
cised setback for the reputation of wind
power.

ReNew will be following the progress of
the Vortec turbine in coming issues.

The Electricity Trust of
South Australia is

monitoring a site on the
Fleurieu Peninsula with

a view to installing a
Vortec turbine
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A new use for microA new use for microA new use for microA new use for microA new use for micro-hydro-hydro-hydro-hydro-hydro
Without some sort of protection, mains water pipes quickly corrode away. But protecting

pipes that are isolated from mains power is not so easy. We take a look at how renewable

technology is helping solve this problem.

Whether they are carrying water,
oil or gas, most metal pipes will
slowly corrode away until they

have to be replaced for safety and envi-
ronmental reasons.

During this corrosion process, elec-
trolysis occurs, whereby a current flows
between the pipe and the ground. This
current causes the metal of the pipe to
chemically react with air and water, thus
causing corrosion.

Normally, pipes are protected using
what is known as ‘cathodic protection’.
There are several ways this can be
achieved, either through ‘sacrificial’

metals like the zinc blocks used in hot
water storage tanks, or by passing a low-
level electrical current through the pipe
to help counteract the current that flows
during the corrosion process. When it
comes to protecting pipes, low-level
current is the preferred method.

This current is usually supplied by us-
ing mains power, but when the pipe to
be protected is several miles from the
nearest mains power line, a bit of crea-
tive thinking has to be done to solve the
problem.

Such was the case with a large mains
water pipe in the middle of a state for-

est in the Gippsland region in Victoria.
This pipe is 1.8 metres in diameter, and
runs from the Moondarra reservoir to
supply Traralgon and other outlying
areas. Gippsland Water needed a way to
protect this pipe without running a ca-
ble through the forest, which would
have caused considerable environmen-
tal damage.

The answer was to use the energy con-
tained in some of the water flowing in
the pipe to run a micro-hydro turbine.
In turn, this would provide the power
for the cathodic protection system.

The turbine was supplied and in-
stalled by Lateral Technology, a Victo-
rian company with experience in
providing renewable energy systems for
remote area power supplies and special-
ised applications.

‘There are many instances where con-
ventional power sources either don’t
work, are too expensive and have the
potential to cause damage to the envi-
ronment.’ explains Geoff Collins from
Lateral Technology. ‘The beauty of al-
ternative power sources such as hydro,
solar or wind is that they can usually be
adapted to fit a particular circumstance.
In some cases we have used a combina-
tion of all three to solve a problem
which otherwise would have required
costly conventional methods.’

Above: The Platypus Power turbine
provides 2.5kw of continuous power.

Right: The turbine enclosure (shown
here with covers open) is only about
one metre cubed in size.
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The turbine, manufactured by Platypus Power, provides
up to 2.5 kilowatts of 240 volt AC power (which allows tools
used on-site to be powered from the turbine) from a flow of
20 litres per second taken from the pipe, at an effective head
of 24 metres. The water flows to the turbine through a four
inch diameter (100mm) inlet pipe, and exits through an eight
inch ‘exhaust’ pipe. The clean exhaust water flows into a near-
by stream without any adverse environmental impact.

Economic sense
The huge water main has a water flow rate of around one
metre per second, which means that over 2500 litres of water
flow past a given point in this pipe every second. The tur-
bine’s water consumption is less than one percent of the avail-
able water flowing in the pipe.

Using the hydro turbine was not just a case of environ-
mental common sense, but an economic one as well. The
estimated cost of running a power cable to the pipe from the
closest mains grid line was more than twice the cost of pro-
viding the turbine.

Cathodic protection maintenance technician John Marden,
of Maxma Enterprises, worked on the project with Gipps-
land Water and Lateral Technology. He is more than happy
with the system’s performance, and says that ‘normally in a
water main of this size, corrosion is a problem within a year.’

‘A good rule of thumb is that for every amp of current flow-

ing out of bare steel, you lose about 60 pounds (27 kilograms)
of metal each year to corrosion.’

‘The cathodic protection afforded by the hydro turbine
system is working well, has no environmental impact and
has zero cost to run apart from a little maintenance.’

The system is a unique application of a micro-hydro tur-
bine. It is believed to be the first time that hydro power on
this scale has been used to provide cathodic protection. ✲✲✲✲✲
Story by Lance Turner.
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windwindwindwindwindFightingFightingFightingFightingFightingforforforforfor
the boundary; no permit was required
for a wind generator. When Don’s ob-
jection was lodged there was no mecha-
nism to deal with it. So, as we had only
dug the substantial foundations but not
actually erected the wind generator we
were asked to apply for planning per-
mission. This was subsequently granted
by the local council with some condi-
tions on noise level and appearance.
This opened up the avenue for Don’s
objection to be processed.

The appeal
The objection now took the form of an
appeal to the Administrative Appeals
Tribunal against the council’s decision

to allow the wind generator and as such
we did not have to defend our applica-
tion. The procedure to be followed is
very clearly laid down, together with
who should be informed of what. As
an interested party we had the option,
providing that we notified the tribunal
within 28 days, of making a submission
in support of the council’s decision.

Our submission
The form that this should take is laid
down and we found it quite easy to pre-
pare a document. We highlighted the ar-
eas of concern that we thought the
council representative would be least fa-
miliar with. We tried to get the techni-
cal facts right and very carefully
measured the site, taking a series of pho-
tos from all the public vantage points.

When I think of windmills I
automatically have a childhood
association with Don Quixote,

and in particular him jousting with one.
Just why he took such an objection to
them eludes me, but when I came across
his modern counterpart it was only
natural to christen him Don. Don ob-
jects to wind generators, or to be more
precise, he objects to the prospect of see-
ing the one belonging to my wife
Maureen and I.

Don lives on the hill above us, so if
we are to have a windmill he is almost
bound to see it. It would be very easy to
shrug or laugh off his objection but we
are neighbours, we have to live with
each other. I have to accept his genuine
concern and concede that if they erected
one of those beautiful SEC structures
at a similar distance and position from
our house I too would object. But I very
much doubt that my objections would
have any effect.

Don was also apprehensive about the
effect on his television reception and has
other concerns; that there may be ob-
jectionable noise; and that it may affect
the value of his property. So rather than
settling for a jousting match, Don
lodged an official objection.

Council policy
Some time previous a verbal enquiry to
the shire office established that as we
were on sixteen hectares; and so long
as it was more than twenty metres from

Harold Ford explains how he tackled

a neighbour who took a dislike to his wind turbine
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We also had photos showing how re-
stricted the site was for a wind genera-
tor. In all, the submission was six pages
plus photos, and six copies had to be
prepared.

The hearing
This was a fairly informal affair with a
clearly defined procedure. Although
lawyers are used in some cases the par-
ties are allowed to appear for themselves
or use other professionals. The tribu-
nal turned out to be one person for our
case, and each party made its submis-
sion in turn.

The council officers first stated their
case, Don’s professional planner then
showed that he had not done his home-
work and finally I was allowed to put
our case. I found it very difficult in the
informal atmosphere not to comment
when facts were presented inaccurately
and even more difficult to note all those
things that needed correcting. The
chairperson was very tolerant of my in-
terjections.

As it turned out I need not have wor-
ried. Don’s planner left it wide open by
specifying an acceptable distance from
Don’s house that was already exceeded
by the  distance to the wind generator.
All that was needed was for me to point
this out.

Handing down the findings
Some two weeks later we were notified
that the Tribunal had found in our fa-
vour with some conditions! One that
we had agreed upon was that we were
to have a green wind generator (most
appropriate I thought), as it was below
the skyline from Don’s viewpoint. We
also had to plant yet another group of
trees on the sight line.

While I have every respect for the tri-
bunal, they do have to operate over a
very wide range of situations and it must
be impossible for them to be experts in
all of them. In our case the conditions
were technically incorrect and in any
case far too specific. For example, we
are allowed to have three wind genera-

tors with fibreglass blades on an 18
metre mast. This later caused problems
when we had to replace the blades with
metal ones, but Don agreed to them as
we were able to show that they did not
affect his television reception.

The results
Don is still our neighbour and we have
managed to continue some form of dia-
logue through all this. With the erection
of the windmill and the passage of time
I hope that in his eye it has shrunk to the
insignificant blot on the landscape that
it really is. It was very difficult to imag-
ine its height or bulk before it was up.

We have had some problems with the
reflection of the sun flashing on the
blades but this has improved as the paint
has become more matt with time. Nei-
ther noise nor television reception have
been a problem to either of us, any noise
that there is seems to come from the
gear box and is lost in the general wind
noise that surrounds us. We have only
found one point outside of our prop-
erty where the generator shows above
the skyline—so green was a very good
colour!

What we learned
The first lesson is that the use of alter-
native technology may be perceived to
have an impact on others. It also sur-
faced that we know little of the effects
of alternative energy sources until we
see and hear them in action.

There is more than one way to look
at an issue but there is no way to hide a
wind generator. Wind generators need
to stand well above neighbouring ob-
jects to catch the most wind, so they can
be seen from all directions. The more
serious the attempt to use wind power,
the more visible is the resultant struc-
ture. A small Rutland mounted on some
left-over plumbing may pass unnoticed.
But a 200 watt machine on a twelve
metre mast is a different matter. The
type of machine suitable for a larger sys-
tem is in another league again—bigger
and needing a more substantial tower
to support it.

While those with a passion for alter-
native technology may see the shape and
functionality as an acceptable compo-
nent of the landscape, others have a very
different view. It helps little to point out
that the pylons that march from one end
of the state to the other are not exactly
things of great beauty. Nor that the av-
erage rural property seems to need at
least half a dozen concrete poles and a
transformer in order to be connected
to the grid. Such things are ‘normal’,
wind generators are not.

You can read about Harold’s in-
genious turbine in issue 60 of
ReNew. Write to him at RMB
2407 O’Connor Rd, Toora Nth,
Vic 3962.
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Earlier this year we all had the opportunity to read the
discussion paper entitled Future Directions for Austral-
ia’s National Greenhouse Strategy, distributed by the

Federal Government for public comment. Unfortunately, the
measures proposed in the document fall far short of what is
required, and will have little significant impact on the most
pressing global environmental problem we face.

The discussion paper said nothing about our lifestyle and
its effect on energy consumption. Energy is used in all of our
activities, and most of it currently comes from sources that
pollute the environment. The goods we buy, kilometres we

travel and services we use all influence the quantity of en-
ergy we consume.

This article reminds us all of how much energy we are
using, collectively and individually. It also looks at what this
energy use is doing to our environment, and then it exam-
ines three possible energy scenarios for the future. Might any
of these get us ‘off the hook’, or are we firmly impaled?

How much do we use?
Let us begin with some home truths. We Australians each
require about eight kilowatts of power continuously to sup-

Living in the ‘70s
Can everyone in the world share a standard of living equivalent to that

achieved by western countries in the 1970s? Bob Fuller examines an

equitable model for the future of the world’s energy distribution

Can the developing
world acheive

western levels of
power consump-

tion without
pushing green-

house emissions
out of control?
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port our lifestyle. That’s about eight
times the amount of power required to
run a small electric bar radiator. Over a
year, this adds up to about 250
Gigajoules of energy.

We can comfort ourselves that we are
not the biggest consumers of energy, but
nor are we, by any means, the least. By
comparison, the average US citizen re-
quires about ten kilowatts continuously
to sustain their lifestyle, while the aver-
age Bangladeshi requires about half a
kilowatt.

It is worth considering for a moment
how much energy we consume directly
in our homes. The average Australian’s
energy budget might look something like
that represented in the pie graph above.

We can see that the balance of about
200 Gigajoules used by every Austral-
ian goes into all the services, infrastruc-
ture, manufacturing, and agriculture
that goes to support our lifestyle. Put
another way, 80 percent of the energy
use in this country goes indirectly to
support our way of life, while 20 per-
cent is consumed directly by each of us
in our homes and by our cars.

Environmental effects
The most widely publicised effect of
our energy use has been the changes to

the composition of the earth’s atmos-
phere. These changes to the atmosphere
and our climate have been occurring
since the industrial revolution.

The latest report from the Intergov-
ernmental Panel on Climate Control
(IPCC) released last year summarises
the magnitude of these changes. These
were that since the 1800s there had been
a 30 percent increase in carbon dioxide,
a 145 percent increase in methane, and
a 15 percent increase in nitrous oxide.
Their effect had been to raise the mean
global temperature by 0.3 to 0.6 ºC, and

to cause a global sea level rise of 10 to
25 centimetres over the last 100 years.

It is worthwhile reminding ourselves
of our personal contribution to these cli-
matic effects. Each Australian is respon-
sible for about 16 tonnes of carbon
dioxide per annum going into the atmos-
phere. Globally we contribute about 1.5
percent of the total, but before we get
too complacent, we are second only to
the US in emissions per capita.

There are other well documented ef-
fects of burning fossil fuels. These in-
clude the production of acid rain from
the gases, sulphur dioxide and nitrous
oxide, and an increase in particulate
matter in the air.

A summary of the damage from en-
ergy related pollution is given in the ta-
ble (left).

The driving forces
Before we speculate about what future
energy usage might be, we should first
remind ourselves of the main forces
driving energy demand.

Firstly, there is population growth.
The world’s population is currently
growing at a rate of 1.74 percent. This
means by the year 2015 the population
will probably have grown to 8 billion
from its present level of 5.75 billion.

A second force driving energy de-
mand is the level of economic activity.

The average
Australian’s energy
budget
Approximate annual
energy consumption for
the average Australian.
*Indirect refers to energy
consumed to provide
services, infrastructure,
manufacturing, agricul-
ture etc that goes to
support our life style.

People Plants, Animals Materials Climate
& Ecosystems

Nitrous Eye irritation Plant and forest Corrosion to Global warming
Oxides and coughing growth rubbers,

disturbance textiles,
paints, stone
& plastics

Sulphur Respiratory Acid rain, Corrosion to
Dioxide Problems depletion of fish metals, stone

stocks & plant & textiles
damage

Particles Impaired vision Possible effects Soiling and
and breathing on plants and some
trouble animals corrosion

Carbon Global warming
Dioxide

Damage from energy related pollution

Indirect*
200 Gigajoules

Gas
15 Gigajoules

Electricity
7 Gigajoules

Car travel
22 Gigajoules

Energy Use in Gigajoules
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On average, the world’s economy is
growing at about two percent per an-
num. In some places it is much greater.
For example, it is 8 to 10 percent in
some countries in South East Asia.

A third factor that determines energy
demand is how efficiently we use the
energy (or energy intensity). There is
huge scope to reduce the energy inten-
sity of most goods and services, especially
in the so-called developing countries.

Scenarios for the future
Usually, two future energy scenarios are
discussed. The first is known as the
‘Business as Usual’ scenario. In this, en-
ergy demand will continue more or less
unabated, driven by economic demands
and constrained only by market forces.

In 1992, global energy use was 392
Exajoules—or the same amount of en-
ergy that would be consumed if 12 bil-
lion small bar radiators were left switched
on for a year. The World Energy Coun-
cil is a body containing representatives
from most of the private and govern-
ment energy institutions, and it meets
every three years to try to predict future
energy trends. Their 1993 report fore-
cast an increase in oil use of 60 percent
and a doubling of coal use over the next
30 years. Their projections indicate en-
ergy demand of nearly 600 Exajoules by
the 2025 (Flavin and Lenssen, 1995).

This forecast compares with the
IPCC’s ‘Business as Usual’ prediction
of approximately 700 Exajoules by 2025.
If the average of these two predictions
is correct, energy use will have increased
by 66 percent in 32 years.

The International Energy Agency, an-
other world energy body, predicts similar
growth, forecasting that primary energy
demand will rise by more than 44 per-
cent between 1995 and 2010 (IEA, 1995).

The implications for the environment
are not difficult to imagine. The ABARE
(Australian Bureau of Agricultural and
Resource Economics) model predicts
global emissions of CO2

 from the com-
bustion of fossil fuels are projected to
grow by 85 percent, or 19 billion tonnes,
between 1990 and 2020 (Weir, 1996).

A more optimistic future energy sce-
nario is envisaged by some technolo-
gists. In the ‘Energy Efficiency plus
Renewables’ scenario, they suggest that
by implementing energy efficiency
technologies together with renewable
energy technologies on a massive scale
worldwide, that the damage done by
our consumption of fossil forms of en-
ergy can be mitigated.

One such scenario has been devel-
oped by the Worldwatch Institute which
annually publishes its ‘State of the
World’ reports. Assuming continued
economic growth of 2.5 percent, their
‘Efficiency plus Renewables’ scenario
predicts global energy will peak at just
below 600 Exajoules by the 2050, and
then demand will start to decline and
fall to below 500 Exajoules by the year

2100 because of continued technologi-
cal advancements (Flavin and Lenssen,
1994).

If achieved, such a scenario would
dramatically affect atmospheric carbon
dioxide emissions, but a ‘technical fix’
scenario such as this denies the need for
conscious human involvement in the
change process, the lack of which up to
now has contributed greatly to the cur-
rent environmental predicament. The
authors of this ‘Efficiency plus Renewa-
bles’ scenario also fail to put any limits
on the process, and nor do they suggest
ways in which the three quarters of the
world’s population who live in devel-
oping countries will ‘catch up’ with
those of us lucky enough to live in the
rich industrialised countries.

A ‘limits and equity’ scenario
A third future energy scenario is possi-
ble. It departs radically from the two
scenarios discussed above. Why? Firstly,
because it introduces the concept of glo-
bal equity, and secondly it raises the idea

of setting limits to our material stand-
ard of living.

The two previous scenarios have been
based on continued economic growth
and consumption. Neither of these sce-
narios challenged the discrepancy be-
tween the living standards enjoyed by
those in industrialised countries and
those in developing countries.

The origin of this ‘Limits and Equity’
scenario is the book by four energy ex-
perts, published by the World Resources
Institute (Goldemberg et al., 1987).
These authors hypothetically calculate
the amount of energy that would be
required by a developing country to
support the standard of living enjoyed
in Western Europe, Japan, Australia and
New Zealand in the late 1970s, assum-
ing it used high efficiency technologies.

This lifestyle assumes a family of four,
living in a well constructed house with
running water, plumbing for sewage,
gas cooking, electric lights, a refrigera-
tor-freezer, hot water, a clothes washer,
TV, a car for every 1.2 families and 350
kms of air travel on average per person
per year. In addition, all the industrial
and service infrastructure to support
this level of lifestyle was allowed for.

The study concluded that one kilo-
watt of continous energy consumption
per person was sufficient to support
such a lifestyle for all the people in de-
veloping countries. This incidentally is
not significantly different from their
present level of energy demand. The
difference lies in the assumption that
efficient energy carriers and technology
would be used. Huge savings are then
possible, particularly in the domestic
sector where most of the energy is pres-
ently consumed. These savings would
then offset increased consumption in
other sectors, particularly in industry.

The authors also looked at the energy

energy demand is predicted to rise
40 to 50 percent in the next 25 years
energy demand is predicted to rise
40 to 50 percent in the next 25 years
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savings possible in the industrialised
countries where the remaining quarter
of the world’s population require on av-
erage about five kilowatts to support their
lifestyle. The introduction of energy ef-
ficient technologies could, the authors
calculated, reduce this to 2.5 kilowatts,
‘at the same time that standards of living
improve significantly (emphasis added)’

For some reason, the authors did not
challenge their conclusion that it was
still justifiable for those in industrial-
ised countries to consume 2.5 times
those in developing countries, nor was
the premise of a continued increase in
living standards challenged.

If we look back at our lifestyle of the
mid 70s, can we justify what we are now
doing to our environment for the extra
material consumption of the 80s and
90s? Surveys conducted in countries
like Australia confirm that people don’t
believe their quality of life has improved
over the last two or three decades.

This anecdotal evidence can be sup-
ported by real data. The Physical Qual-
ity of Life Index (PQLI) is a composite

index which includes life expectancy, in-
fant mortality and literacy. It shows not
only that the PQLI curve flattens with
increasing energy consumption, but sig-
nificantly that this occurs somewhere
between 1.1 and 1.3 kilowatts per capita.

So how much energy would the
world’s population consume, assuming
there were 8 billion of us on the planet,
and that we all consumed about one
kilowatt. The answer is that the result-
ing energy use would be about 252
Exajoules. This is just 63 percent of the
1992 demand.

Conclusions
On our present course, energy demand
is predicted to rise 40 to 50 percent in
the next 25 years. The global environ-
ment is already creaking under the
strain of the past 200 years of unre-
strained growth in consumption.

Even the most optimistic scenarios
are predicated on continued economic
growth. This and population growth are
the two factors ‘fuelling the fire’. How-
ever, quality of life has been demon-

strated not to be dependent on ever in-
creasing energy consumption.

What is required is a shift in our think-
ing to embrace concepts of global equity
and limits to our consumption. If this
could be achieved, all the world’s future
population could live at the standard of
living we enjoyed in the 1970s, and we
would still be able to reduce our energy
consumption by over one third.  ✲
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each year.
•Australia’s annual solar energy re-
source is 16,000 times its annual pri-
mary energy use.
•Australia’s total fossil fuel and ura-
nium resources are equivalent to less
than 13 days’ sun falling on our land
mass. Clearly the long-term financial
value of Australia’s renewable energy
resources far exceeds the value of
its non-renewable energy re-
sources.

Less than a fifth of Australian
energy is supplied by electricity.
Transport, provided mainly by
oil, consumes 37 percent; heat
used by households consumes
seven percent; and industrial and
commercial heat consumes 38
percent. Yet much of the focus
of the Australian renewable en-
ergy industry is on electricity supply.

Renewable energy supplies nine per-
cent of Australia’s energy requirements
(as recorded by ABARE, the govern-
ment energy forecaster). Almost a quar-
ter of this is in the form of
hydroelectricity, a third from bagasse
and over 40 percent from wood.

Renewables in a
sustainable future
Increasing the use of renewables de-
pends on application of very high effi-
ciency technologies and sophisticated
electronics. Without these complemen-
tary technologies, the cost and reliabil-
ity of renewable energy sources would
make renewables unworkable and, in

many cases, potentially unsustainable.
For example, widespread use of wood
in open fires to heat homes would rap-
idly deplete fuelwood resources—and
cause major urban air pollution prob-
lems. An inefficient solar car would take
a lot longer than the four days taken by
Honda’s Dream to travel from Darwin
to Adelaide.

Serious application of energy and re-
source-efficient technologies would cut
Australia’s energy requirements to less
than a third of today’s level over the next

few decades. This sounds surprising to
many people and impossible to some,
but consider some examples. Amory
Lovins’ hypercars will carry families
while consuming less that two litres per
100 kilometres—while a Commodore
uses 12 L/100km. An average Australian
fridge consumes more than 800 kilowatt-
hours of electricity each year, while best
existing technology can provide the same
service using less than 200 kWh and op-
timum technology could use less than
50 kWh. Ford recently replaced five
boilers and 22 kilometres of steam pipes
at its Broadmeadows factory with point-
of-use heat sources— and cut that com-
ponent of its gas consumption by 75
percent.

Mainstreaming renewable energyMainstreaming renewable energyMainstreaming renewable energyMainstreaming renewable energyMainstreaming renewable energy

Readers of ReNew see renew-
able energy as a key element
in a sustainable energy future.

The Australian government, in its De-
cember 1996 Green Paper on
(un)Sustainable Energy, took the posi-
tion that renewables would continue to
play a minor role in Australian energy
supply for decades to come.

Who is right? And what would be in-
volved in placing renewables in the en-
ergy mainstream? This article takes a
brief look at how renewables—with
complementary energy efficient tech-
nologies—could deliver most of Aus-
tralia’s energy. It highlights possibilities,
rather than trying to predict the future.
And, in such a brief article, it cannot
claim to be comprehensive.

Some background
Australians spend around $35 billion on
energy each year, more than half of this
being for transport fuel. They also
spend more than $20 billion construct-
ing buildings. Households spend more
than $1.5 billion each year on major
appliances. Around $15 billion is spent
buying new cars. The renewable energy
industry has recently been valued at
around $800 million each year.

Superficially, renewables look quite
small. But:
• wood and bagasse (sugarcane waste)
used in Australia displaces the equiva-
lent of around $1.5 billion worth of
natural gas each year.
• hydroelectricity replaces coal-fired
electricity worth around $500 million

Alan Pears reveals some astonishing figures on

Australia’s energy consumption, and some ways

forward for renewables and energy efficiency

Australia’s total fossil fuel
and uranium resources
are equivalent to less
than 13 days’ sun falling
on our land mass

what’s involved?what’s involved?what’s involved?what’s involved?what’s involved?
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If our target is to supply around a
third of today’s energy consumption—
all that an energy efficient Australian so-
ciety would need, the good news is that
renewables are already more than a
quarter of the way there!

Transport
More than a third of our energy require-
ments are for transport. How can re-
newables deliver these services? They
must build on a base of strategies that
reduce the need for travel, such as sen-
sible urban planning and increased use
of telecommunications. Options in-
clude:
• Ethanol: new processes that utilise
crop and plantation wastes mean that
the traditional concerns regarding po-
tential conflict between food and fuel
production are much reduced, while
ethanol production improves the eco-
nomics of plantations. Recent studies
indicate that renewable ethanol could
be cost-competitive with fossil fuels
within a decade.
• other fuels from crops, such as veg-
etable oils and their derivatives: rapid
development in biotechnologies and
techniques such as emulsification un-
derpins development of these options.
• renewable electricity, which can drive
conventional trains and trams, as well
as a wide variety of vehicles from elec-
trically-assisted bicycles to cars and
trucks.
• hydrogen from renewable sources:
improving storage technologies, better
fuel cells and very fuel-efficient vehi-
cles are all making this option increas-
ingly feasible.

Heat
Around 45 percent of Australian energy
supplies heat at temperatures varying
from a few degrees above ambient to
very high temperatures. Energy efficient
technologies and improved processes
are both reducing the amount of heat
needed and delivering heat more effi-
ciently. Solar building design, solar wa-
ter heaters, wood and bagasse already

provide large amounts of heat. Solar
thermal technologies are becoming
cost-effective for a wide range of appli-
cations, while biomass gasification, en-
ergy from waste and other options are
beginning to look attractive.

Where biomass is used for large-scale
energy supply, it is important to ensure
that it is used sustainably—Australia’s
existing fuelwood use may not yet
achieve this.

Electricity
The range of renewable energy tech-
nologies that can supply electricity
seems to expand daily, and their eco-
nomics continues to improve. When
these technologies are combined with
energy efficient appliances and equip-
ment, and the benefits of dispersed lo-
cations (including higher reliability,
lower transmission and distribution
costs and losses) are considered, they
will be able to satisfy our needs for en-
ergy services cost-effectively.

How do we mainstream
renewables?
All this shows that it is feasible to sat-
isfy our energy needs through energy-
efficiency and renewables. But how do
we make it happen? Clearly, we have to
divert some of the billions of dollars
spent each year on buildings, appliances
and infrastructure to investment in sys-
tems that either complement or use re-
newables.

We need a comprehensive framework
that takes us down the sustainable en-
ergy path, including:

• the right products, technologies and
services: consumers must be able to buy
super-efficient products and reliable,
effective renewable energy technologies
backed-up by competent, professional
businesses.
• appropriate methods of comparing
the costs of options on a fair basis.
• clear and fair rules (not yet achieved
under the National Electricity Market)
which make the real cost of supply vis-
ible, and allow fair access to markets.
• where it can be shown that subsidies
for fossil fuel use continue, compensat-
ing assistance to promote commerciali-
sation and application of renewable,
efficient systems with a view to reduc-
ing total community cost.
• investment in technologies which
make sense for existing energy suppli-
ers and users, but which help smooth
the path for renewables. Energy effi-
cient equipment obviously fits this cri-
terion, but other possibilities include
dispersed storage (with ultra-capacitors,
flywheels or advanced batteries such as
the zinc-bromine and vanadium redox
systems being developed in Australia),
cheaper grid-interactive inverters, wood
gasifiers, multi-fuel fired boilers and
cogeneration systems.

Let’s stretch our minds to develop a
picture of a renewable, efficient energy
system which initially supplements,
then replaces our present one. And we
should be thinking in terms of spend-
ing tens of billions of dollars—because
that’s what is now spent each year sup-
porting environmentally-unsustainable
energy infrastructure!

About our postcard
Bound into this issue of ReNew is a postcard that we
hope you will fill in and send. We are directing the cards
to John Howard, urging action on Australia’s poor per-
formance on greenhouse gas emissions. ReNew’s pub-
lisher, the Alternative Technology Association, feels that
it is time our government took a more forward-thinking
position on greenhouse gas reduction. With the leaders of the world meeting in
Kyoto, Japan in December this year to decide emission limits for every country,
the postcard sends a timely message to our Prime Minister. This issue is too
important for complacency!

The Pears ReportThe Pears report
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What happens to the worldWhat happens to the worldWhat happens to the worldWhat happens to the worldWhat happens to the world

O il drives the world economy.
Every day tens of millions of
barrels of it are consumed. We

burn it in its refined state as petrol to
drive our cars, as diesel in agricultural
production, and use it to keep the ma-
chinery of the global economy running.
Yet this essential economic ingredient
is a finite resource, and at current de-
pletion rates, will become scarce some
time in the next fifty years.

Surprisingly, then, there is no reliable
database of international oil reserves to
show when increased oil prices are really
going to become a major problem for oil
importing countries. What we know for
certain is that the demand for oil is grow-
ing as oil discovery rates slow, and there
has to come a time when it is physically
impossible for supply of oil to meet the
growing demand. Graph 1 shows the
worsening relationship between the dis-
covery rate and consumption rate.

The age of cheap oil is rapidly com-
ing to an end. Cheap oil, or oil that does
not require high technology and large
amounts of energy to get it out of the
ground, is now being used up nearly
three times faster than it is being dis-
covered. The world’s largest oil fields
were discovered over 30 years ago and
are fast being emptied. Cheap oil,
known in the oil business as conven-
tional oil, cannot be recovered at low
cost for much longer because there is

only a finite amount of it and it is in-
creasingly difficult to extract.

Uncertain oil reserves
It is now 100 years since the science of
petroleum geology was first established.
New computerised oil detection tech-
niques can determine when the 42 larg-
est and most important oil fields will
be exhausted. Most of the recently dis-
covered oil fields are many metres be-
low the oceans in tropical cyclone areas
or subject to arctic winter conditions,
and are very small in comparison to
these key fields.

The less energy used to extract and
produce any fuel, the greater is its eco-
nomic worth. Energy has to be used to
extract oil from the ground and get it
to the refinery. In the early days cheap
oil was extracted by drilling down a few
metres into the oil field then capping
the well head with a valve to control the
flow; the oil field pressure was high
enough to pump the oil out of the
ground. Relatively little energy was
wasted in getting the oil from the well
head to the consumer.

Once the pressure in the oil field was
gone, most oil rigs were shut down,
leaving around 15 percent of the oil
behind. This remaining ‘heavy’ oil can
now be extracted using new technol-
ogy, but at a heavy energy and finan-
cial cost.

As oil exploration progresses, the size
of the average oil field decreases, as does
the amount of oil found per unit of ex-
ploratory drilling. The latest study of
petroleum depletion shows that na-
tional oil companies choose to exagger-
ate oil reserves. The methods used by
different countries to estimate reserves
are very different and in many cases
flawed so they need to be standardised
in line with best practice. The Oil and
Gas Journal does its best to update re-
maining reserves in its annual survey of
world oil production and reserves, but
many national oil companies supply the
same figures for reserves every year de-
spite high levels of oil production eat-
ing into them.

Analyst C J Campbell sums up what
needs to be done in the April 1997 is-
sue of The Oil and Gas Journal: ‘At the
risk of understatement, we may con-
clude that the world’s political and eco-
nomic stability which relies on an
abundant supply of cheap oil, is in seri-
ous jeopardy. In these circumstances, it
might be a good idea to determine what
its reserves really are. It is more a po-
litical than a technical problem.’

Transport and oil demand
The technical reason for growing oil
dependence is the range of low cost, eas-
ily distributed fuels for transportation
that we make from oil. By 1970 oil had

Oil may be too expensive for developing countries to afford within 30 years, leading to mass

starvation as agriculture and food transportation collapses. But salvation lies in sustainable

transport, energy efficiency and renewable energy generators, writes Alan A. Parker
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become the most important of all the fossil fuels in the de-
veloped world, accounting for 49 percent of the world en-
ergy market.

By 1987 oil production was 56 million barrels a day, the
population of the world was 5 billion and the global fleet of
motor vehicles numbered 525 million. In agriculture, mil-
lions of tractors and farm machines replaced people on the
land and most of the farm workers had migrated to cities.
Oil was also indispensable as a raw material for the thou-
sands of new products produced by the chemical and plastic
industries. In 1993 cheap oil accounted for 41 percent of world
energy demand and renewable forms of energy only ac-
counted for three percent of energy use. In Australia, petro-
leum products provided 99 percent of transport fuels and
road transport accounted for 79 percent of petroleum used.
Graph 2 shows growth in per-capita car ownership in a
number of countries.

Once world oil production has peaked it will no longer be
cheap. According to the World Resources Institute, oil pro-
duction will peak between 2007 and 2014, but other analysts
think it will peak well before then.

Most OECD governments, except the United States and
Canada, already have high petrol prices at the pump. In the
coming years these countries will be implementing new pe-
troleum conservation measures and trying to introduce new
fuel efficient technologies because of a commitment to re-
duce greenhouse gas emissions. Up until now, apart from
high petrol prices, very few encouragements have been put
in place to enable people to use clean energy by using re-
newables or conserving energy. In 1997 all developed coun-
tries are locked into oil dependence with little hope of
breaking free because of the long lead time in developing
clean alternatives to oil.

Future oil demand
The future demand for oil will be increasingly driven by a
population growth of around 85 million people a year until
at least 2020. Most of the population growth (95 percent)
will be in cities of more that one million and by 2010 there
will be 400 million new middle class consumers most of
whom will want to own cars.

Due to economic growth now under way in most devel-
oping countries, per capita oil consumption is predicted to at
least double, however the demand for oil will triple because
of population growth.

Development without oil
The most positive changes have been in China, where the
national goal of a car for all families was dropped in 1996.
Even though several motor vehicle manufacturing plants have
been set up in the last five years, China retreated from its
pro-car policy in favour of Chinese families being able to
own their own homes and to promote advances in the elec-
tronics and information industries. Furthermore, many years
of female schooling, birth control programmes and the manu-
facturing of 250 million bicycles since 1990 are a most im-
portant contribution to oil conservation and sustainable
development.

The Chinese ruling elite in Beijing and Shanghai have seen
the potential for motorised gridlock in other Asian cities and
have decided to go another way. More importantly they rec-
ognise that the only way to reduce the high birth rate is to
improve the health and welfare of the urban and rural poor.
Only when women have more freedom and can improve
their families’ welfare will birth rates drop. Perhaps the most

Graph 2

Graph 1
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important measure is to increase the sta-
tus and opportunities for women.

The relationship between the
number of children women have and
the lack of formal education they re-
ceive is well known. On average in
1995, Chinese women received 3.6
years of schooling compared to 1.2 years
in India and 0.8 years in Pakistan and
Bangladesh. Without this educational
support it is doubtful whether China’s
‘One Child’ family planning policy
would have worked so well. Note the
10.8 years of schooling in Japan, which
is approaching zero population growth.

Impact on national security
By 2005 most of the cheap oil from the
western perimeter of Asia will have been
used up and supplies of coal will be
starting to run low in some regions,
particularly in the Indian subcontinent.
Asia will face an energy crisis a few years
after the 190 electricity power stations
now under construction in India, China
and Indonesia come on line. The inabil-
ity of developing countries to pay for
increasingly expensive oil could result
in hundreds of millions of people starv-
ing to death, as agricultural production

and food transportation collapses. The
situation will only be averted if the big-
ger oil consuming countries work with
these developing countries to free
themselves from oil dependence and
bring population growth under control.

Graph 3 is an indicator of oil self suf-
ficiency in selected countries. For de-
veloping countries like India,
Bangladesh, Philippines, Brazil, and
Thailand, oil depletion is a major risk
to national security. These countries
would benefit from a strategic alliance
to enter into barter arrangements with
OPEC.

When the price of oil doubles and
then triples, many countries will no
longer be able to afford to buy it. The
countries most at risk are those with no
or very small oil reserves of their own
with few export earning industries to
pay for oil imports. National oil com-
panies and oil cartels are preventing the
governments of the developing world
from knowing exactly when the oil
crunch will hit. Commercial secrecy in
this case needs to be regarded as a po-
tential threat to their national security.
There is a need to push for an inde-
pendent United Nations agency to au-

dit and physically check estimates of oil
reserves. This can be done on the
grounds that cheap oil is crucial to in-
creasing food production and will be-
come even more important when global
warming impacts on world food pro-
duction.

Environmental costs of oil
The environmental cost of burning oil
should be reason enough to seek al-
ternatives. However, environmental
costs also compound economic prob-
lems, and this may become the driv-
ing force behind a timely move away
from oil.

Climate change is likely to do more
damage to cereal production in the de-
veloping world (ten percent) than in the
developed world (five percent). Scarcity
will increase cereal prices and the pro-
portion of people dying from hunger is
likely to increase.

The poorer developing countries do
not have the resources to build the
costly preventive measures to control
more extreme floods, droughts, cy-
clones and rising sea levels so they will
most likely bear the brunt of both cli-
mate change and oil depletion. They
will not be able to afford oil for essen-
tial purposes and millions will die in the
places most vulnerable to climate
change like Bangladesh—unless global
prevention strategies begin soon.

‘Green’ products to help the world move beyond oil
• 100 billion solar electric roof tiles.
• 30 billion new energy efficient electric light bulbs.
• Three billion bicycles; durable high quality designs for transportation.
• Three billion ‘ozone friendly’ refrigerator/freezers.
• Two billion solar flat plate hot water heaters with a range of backup systems.
• One billion power assisted bicycles, powered by batteries fed by solar electric

(roof tiles) or ethanol fuel cells
• 500 million heat pumps, mostly solar powered.
• One hundred million energy efficient hyper trucks and hyper buses.
• Ten million medium and large wind power generators.
• Five million small hydroelectric power plants for rural villages and isolated

farms.
• One million light-rail vehicles with regenerative braking systems.
• 100,000 eco-villages designed from ground up as sustainable non motorised

settlements.
• 10,000 wave power units.
• 100 solar cell manufacturing plants worth over $1billion each.

Graph 3
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Towards a solar economy
Lip service is given to achieving ecologi-
cally sustainable development (ESD) in
many international trade agreements.
ESD needs to be seen as a collective
nation building process designed to
bridge the technological and political
gap between the age of oil and the solar
age.

The technology now exists to collect
energy in ways that were impossible a
few years ago. In the transitional period
between the age of oil and the solar age,
there will be many stages of develop-
ment where renewable energy sources
must be initially subsidised. Renewables
must be given priority because they can
only get cheaper the more they are used
due to the economies of scale, but oil
can only get more expensive.

There is now a window of opportu-
nity to green the world’s major indus-
tries, to replace most fossil fuels by
renewable energy sources and eliminate
poverty. There is an excellent case for

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

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

Written by owner builders for owner builders.

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

66 Broadway Dunolly Vic 3472
ph/fax: 03 5468 1899Owner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder MagazineOwner Builder Magazine

putting a heavy carbon tax on oil and
using the proceeds to accelerate the in-
troduction of renewable energy re-
sources.

The potential world market for new
green products that use or collect re-
newable energy is so big it will make
today’s market for white goods seem
like a garage sale in comparison. The
profits are limitless, greenhouse emis-
sions could become negligible, and
world poverty greatly reduced.

There is also a need to address trans-
port at a global level, encouraging new
green technologies such as power as-
sisted bicycles, as well as conventional
bicycles and public transport. To make
this happen the world needs interna-
tional treaty, like the agreement phas-
ing out ozone depleting substances, to
conserve oil for essential food produc-
tion and to phase in the transition from
the age of oil to the solar age in a ra-
tional, coordinated way.

Solar
Future

Left, solar powered community UHF CB repeater at
Mt Shannon, near Tibooburra, NSW. Above, solar
powered street light. Right, reflector dish at White
Cliffs Solar Power Station, NSW.

       For more details, contact:
Australian Inland Energy
PO Box 800 Broken Hill NSW 2880
Tel: (08) 8080 2444 Fax: (08) 8080 2420

Solar Future is Australian Inland
Energy’s green power scheme.
All funds raised by Solar Future will
go towards the capital installation of
solar power stations like that at
White Cliffs in the north-west of
New South Wales.
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Phantoms thatPhantoms thatPhantoms thatPhantoms thatPhantoms that
steal your powersteal your powersteal your powersteal your powersteal your power
Are you using more power than

you think you should be? The

problem could be that you have a

few phantoms in your house.

Lance Turner explains what

these phantoms are, and how

you can exorcise them

No, the phantoms we are talking
about here are not the ones that
make things go bump in the

night. These phantoms are present in
virtually every home, and are electrical
in nature. These are phantom loads.

So, what is a phantom load? Put sim-
ply, it is that load placed on the mains
electricity supply by an appliance which
is not in use but still consumes power.
This is common to many appliances
that we seem to take for granted nowa-
days. Things like clock-radios, micro-
wave ovens, VCRs, TVs, stereos, fax
machines and every device that uses a
plugpack (they feel warm because they
are wasting the energy as heat) all draw
power, even when they are not being
used.

However, there are many other ‘un-
seen’ loads in a home that can also be
considered phantom loads. The table on
the opposite page lists some appliances
and the range of their phantom loads,
as well as what they may cost you to run
each year. As you can see, the list is quite
large, and may include appliances that
you may not have realised are consum-
ing power when they are ‘turned off ’.

Phantom loads can be responsible for
a considerable amount of the total
power consumption of the average
home. Indeed, these sneaky little power
wasters could potentially use up to 20
percent of the total power used. And,
with the increasing popularity of ‘smart’
appliances, the level of phantom loads
in houses is steadily increasing.

Why are they there?
Phantom loads are there because of
convenience. We like to be able to look
at the clock radio at night and see what
time it is, or be able to turn the TV or
video on or off without having to get
up off of the couch. Or we may like to
start the dinner cooking and have the
oven turn itself off when it is done.

For these devices to function in this
way, they must be using power. You
can’t have a glowing clock display with-
out using electricity somewhere, and
the video needs power to not only run
its clock, but also the remote control re-
ceiver and microprocessor that picks up
the signal from the ‘remote control’,
which is actually only the transmitter
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part of the whole remote control sys-
tem.

But they don’t use
that much power!
While this is true when you measure the
instantaneous power that each of these
appliances use, when you consider that
they all use electricity 24 hours a day,
you will realise that it can soon add up

to quite a lot of power usage. I tested a
few appliances at my home, and found
phantom loads ranging from 0.5 watts
for a non-remote TV, up to 13 watts for
the VCR. The total for my house was
about 20 watts, which, over a 24 hour
period, is 480 watt-hours—and I
thought I wasn’t wasting power! An-
other member of our staff measured the
loads in her home and found they to-
talled 39 watts—that’s nearly one kilo-
watt-hour of wasted power every day!

Let’s look at a more general example.
Say, for instance, that your VCR uses
five watts of power on standby (this is a

pretty conservative figure). To find out
how much power this device uses each
day, you need to multiply this figure by
24, which gives 120 watt-hours per day.
Multiplying this by 365, you get 43.8
kilowatt-hours (kWh), which is how
much energy this device uses per year,
just being plugged into the powerpoint.

Now let’s look at some other figures.
The average suburban house would be
very likely to have at least five such
phantom loads, totalling 25 watts.
Again, this is a very conservative figure,
as some devices are likely to draw more
power than this, and many houses will

Your appliances and their phantom loads
Appliance Phantom power Running cost per year Greenhouse gas

consumption (at 12c per kWhr) produced per year (kgs)

VCR 2 watts to 20 watts $2.10 to $21 17.5 to 175
Television 0.1 watt to 10 watts $0.10 to $10.50 0.9 to 88
Microwave oven 1 watt to 5 watts $1.05 to $5.25 8.8 to 43.8
Answering machine 2 watts to 10 watts $2.10 to $10.50 17.5 to 88
Cordless phone 2 watts to 7 watts $2.10 to $7.35 17.5 to 61.3
Fax machine 3 watts to 30 watts $3.15 to $31.50 26.3 to 263
Clocks and clock radio 1 watt to 6 watts $1.05 to $6.30 8.8 to 53
Antenna signal booster 2 watts to 5 watts $2.10 to $5.25 17.5 to 43.8
Outdoor security sensor light 1 watt to 3 watts $1.05 to $3.15 8.8 to 26.3
Burglar alarm 2 watts to 20 watts $2.10 to $21 17.5 to 175
Security timer 0.1 watt to 2 watts $0.10 to $2.10 0.9 to 17.5
Night light 0.2 watt to 5 watts $0.20 to $5.25 1.8 to 43.8
Intercom 2 watts to 5 watts $2.10 to $5.25 17.5 to 43.8
Air freshener
Ion generators
Touch lamp 0.1 watt $0.10 0.9
Doorbell 2 watts to 5 watts $2.10 to $5.25 17.5 to 43.8
Rechargeable tool or appliance 1 watt to 10 watts $1.05 to $10.50 8.8 to 88
Automatic garage door/gate opener 1 watt to 5 watts $1.05 to $5.25 8.8 to 43.8
Washing machines and dishwasher 1 watt to 10 watts $1.05 to $10.50 8.8 to 88
Pond/aquarium pump 2 watts to 40 watts $2.10 to $42 17.5 to 350
Aquarium heater 50 to 300 watts $5.25 to $157.50 43.8 to 1314

(10 to 50% duty cycle)
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have a far greater number of phantom
loads. Multiplying this by 24 and then
by 365, we get an annual consumption
of 219kWh.

Now, if we were to take our average
25 watt phantom load and multiply it
by the number of households in Aus-
tralia (at least six million, but probably
more), then the wasted power works
out to be a staggering 1.3 gigawatt-hours
per year. This is enough to run over
200,000 all-electric households!

Looking at a single house situation
again, the cost of this power totals $26
for a grid connected house each year (at
12 cents per kilowatt-hour), which may
not seem much, but it’s a $26 dollar do-
nation to your power utility.

If you are living with an independent
power system, however, the costs may
be far greater. Your system may require
more solar panels, or more generator
fuel, adding substantial costs. For an
extra 25 watts continuously all day (600
watt-hours), you would need to add up
to 220 watts worth of extra solar pan-
els, which would cost you over $1500,
assuming that the rest of the system
components could handle the extra
power being generated and wouldn’t
need upgrading.

Environmental cost
Where power is supplied by burning

coal or other fossil fuels, the environ-
mental cost of phantom loads can be
considerable. In Victoria, 1kWhr pro-
duces around 1.4 kilograms of carbon-
dioxide gas. So, looking at our previous
example of a single 5 watt load, over
65kg of this greenhouse gas would be
produced in the course of a year—and
that is just from a single tiny load.

Taking this a bit further, if a house has
phantom loads totalling 25 watts, then
the total CO2 emissions produced by
just this one house will be over 300kg
each year for a house in Victoria (where
the less efficient brown coal is used for
power production) or around 220kg in
NSW and most other states. In Tasma-
nia, the figure is zero, as all of their

power comes from hydroelectric gen-
eration.

Now, if we multiply this figure by the
number of households in Australia,
(around six million) then there are 1.3
million tonnes of this damaging green-
house gas produced every year just by
all the residential phantom loads in this
country.

While these figures are based purely
on estimates, the reality is that an enor-
mous amount of power is wasted each
year in this manner, all in the name of
convenience.

A simple exorcism method
So, what can you do to stop you appli-
ances wasting all that power and pro-
ducing atmosphere damaging gases in
the process? The answer to that one is
simple—turn the things off!
There are some phantom loads that
need to be running—if you switched off

your alarm clock each night, you would
have to set it just before bedtime—an
annoying chore, especially if you for-
get! But there is no reason why the mi-
crowave needs to display the time
continuously, unless you really need to
have it start cooking dinner when you
are out of the house.

The TV that sits dormant for 20
hours each day can simply be turned off
at its main switch, if it has one (many
don’t any more). However, if after hit-
ting this switch there is still a little red
light glowing somewhere, then the TV
is still consuming power, so you will
need to turn it off at the main wall
switch. Don’t worry about it forgetting
the preset stations, it should have a
backup battery for its memory.

This is the simplest way to deal with
all phantom loads, and can save you
quite a bit of power over the course of a
year. ✲✲✲✲✲

Measuring your phantoms
To measure the phantom loads in your house, just follow these simple steps.
1) Turn off all major appliances, such as the fridge, computer, heaters and lights.
2) The appliances you suspect are providing phantom loads, such as the VCR, TV,
clocks, microwave etc. should be in the normal state they are while not being
used, ie switched on at the wall but in their off or standby modes.
3) Go outside and look at the electricity meter. If the disk is spinning, then there
are phantom loads in your house. You can calculate the total power consumption
using the simple formula below:
Power = 60/(mins per rev x revs per kWhr).
Mins per rev is the time, in minutes, that the metal disk takes to spin once. It will
have a large mark on it, so one rev is easy to time. Remember to express this as
a decimal, ie 1 minute and 45 seconds is 1.75 minutes, not 1.45.
The revs per kWhr rating of the meter will be written on it somewhere, usually
with the other ratings just below the spinning disk.
The constant 60 is used as this is the number of minutes in an hour.
So if the disk was spinning once every two minutes, and the meter had a rating of
800 revs per kWhr, then the power being used would be 60/(2 x 800), or
0.0375kW or 37.5 watts.
4) Multiply the kilowatts by 24 to get kilowatt-hours per day used and then by
365 to get the total yearly consumption. For the example above, this would be
328.5kWhr—which is nearly one kilowatt-hour per day!
5) Now multiply this figure by the kilograms of CO2 per kWhr rating for your state
to get the amount of CO2 produced by your phantom loads. This figure is around
1.4 for Victoria, 1 for NSW and most other states except Tasmania, which uses
hydro power. So, for the above example in Victoria, the phantom loads would be
producing around 460kg—almost half a tonne—of CO2 per year!
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Many installers of independent
power systems are often asked
if it is worthwhile installing 12

(or 24) volt lighting, or what the pros
and cons are of 12 volt versus 240 volt
wiring. There is no simple answer to
these questions and the various advan-
tages and disadvantages need to be
weighed up before a decision is made
either way.
The wiring options available are:
• Have only 240 volt AC wiring (as in

any standard domestic installation)
and use standard appliances.

• Have only 12 (or 24) volt wiring and
use appliances specially made (or con-
verted) to run on these voltages.

• Use a combination of these two sys-
tems.

• Forget the above and use candles.
Candles are certainly romantic, but

most folks are really just looking for a
house that will function in much the
same way as any other. They want to be
able to use the gizmos and gadgets that
they already have, be able to go to the

supermarket and get replacement light
bulbs, and they want to use the radio
cassette in the workshop and the hi-fi
in the lounge. Life shouldn’t be more
complicated than it already is.

Convenience and practicality are two
words that come up when discussing
the pros and cons of the various sys-
tems. There is no doubt that it is much
simpler to get an electrician to wire up
the house as usual and power the house
from a suitably sized, good quality in-
verter. End of story. Well, not quite.

While it is convenient to run every-
thing off an inverter, there are questions
of efficiency to consider.

Take, for example, the situation of one
or two people living in a house. They
may spend a lot of time in the evening
reading. There might be a couple of 15
watt compact fluorescent lights running
from a 1200 or 2000 watt inverter. This
is definitely not the best use of the avail-
able power. We have measured a 15 watt
compact fluoro running off a 1200 watt
inverter and found that it uses 21 watts

of power from the battery bank due to
inverter inefficiencies at this low level
of power consumption.

Efficiency may not be a concern if
your system has been designed to sup-
ply a given load. But it costs money to
supply power to all those little ineffi-
ciencies, especially small loads like
clocks and radios that could possibly be
run directly off the extra low voltage
(ELV) supply of the battery. Another
problem with an inverter-powered
house is that if the inverter fails, there
won’t be any power until the fault is
found and the inverter is repaired.

Load suitability
Some loads are more suited to the AC
power from an inverter, while it makes
more sense to run others on DC from
the batteries. See the list for a guide to
which appliance is best suited to which
power system for maximum efficiency.

Let’s get back to our three main choic-
es. The all-240 volt house is going to
suit most people who want the conven-

RAPS system wiring–12 or 240 volts?RAPS system wiring–12 or 240 volts?RAPS system wiring–12 or 240 volts?RAPS system wiring–12 or 240 volts?RAPS system wiring–12 or 240 volts?
If you are abaout to set up a RAPS system, one of the biggest decisions is whether to use

12 or 240 volt wiring and appliances. Martin Nichol explains the pros and cons of each

The control centre of a
combination ELV and LV
RAPS system. The 240 volt
AC wiring is on the wall at
left, while the ELV DC wiring
is completely separate in the
enclosure.

Which appliance, which system?

ELV DC power systems
• Lighting
• Smoke detectors
• Radio
• Refrigeration
• Pumping

240 volt AC (inverter) power systems
• Vacuum cleaners
• Washing machines
• Microwaves
• Computers
• Televisions & VCRs
• Kitchen appliances
• Power tools
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ience of not having to worry about buy-
ing different appliances, having dual
circuits and wondering whether that is
a 12 volt or a 240 volt fitting in the guest
room. It also applies to people whose
power systems have been correctly de-
signed and properly installed to make
sure that they have the power available
to do the job required.

All RAPS systems have some extra
low voltage wiring in them somewhere,
even 240 volt-only systems. All the con-
nections from solar panels, regulators,
batteries and inverters are ELV and
should be sized and installed properly
to ensure peak performance and effi-
ciency, as well as safety.

The all ELV house has greater appli-
cations in holiday homes/cabins or
small houses where the overall power
requirements are smaller and there is
little need to run 240 volt appliances.
After all, with a holiday home, you are
trying to get away from the rat race and
all the razzamatazz that goes with it!

ELV systems are also ideally suited
to caravans and recreational vehicle
situations where there are 12 volt cir-
cuits and power supplies already avail-
able. The main drawback is the cost of
the cable and the special fittings and
switches that might be required.

Special switches
Special electronic switches are available
for ELV circuits. These switches do
away with the need to run heavy DC
cable from the light to the switch. Any
light gauge wire (e.g. telephone cable)
can be used to switch up to a 50 watt
load. Cost savings are made by reduc-
ing the amount of heavy DC cable re-
quired. What’s more, they allow any
sort of switch to be used—from a
standard 240 volt architrave type to a
mini toggle switch, without the need
to worry about voltage and current rat-
ings.

The combined system is good for
those who are trying to get the best ef-
ficiency out of the system they have or
for those that have a particular liking
for quartz-halogen lighting. Because

halogen lights are designed to run from
a 12 or 24 volt supply it actually makes
more sense to run them directly off the
battery rather than through another in-
efficient transformer.

With a combination system, you can
start out small. A typical small system
might include some basic 12 volt light-
ing with a 12 volt circuit for the radio,
and a small inverter for other appli-
ances, such as a television, kitchen ap-
pliances and computer.

As already mentioned, you will still
have lighting available if the inverter
fails and you have to wait a couple of
days for it to be repaired or replaced.

One problem with a combined sys-
tem, however, is the possible confusion
of having low voltage and extra low
voltage circuits in the same place. This
can be a safety concern if somebody
thinks they are dealing with 12 volts
when it is actually 240 volts. There is
also the possibility of connecting a 12
volt appliance to a 240 volt circuit—it
won’t last too long!

Special steps need to be taken to
make sure that each circuit is clearly
marked and that the correct fittings are
used so that appliances cannot be
plugged into the wrong circuit.

Cost-wise, there isn’t really much
difference between the two systems.
What you save on the roundabouts you
lose at the casino. Electricians are pretty
efficient at wiring up houses for 240
volt systems but often know next to
nothing about ELV wiring. You can do
ELV wiring yourself, but make sure that
you know what you are doing—it is just
as easy to start a fire with a 12 volt elec-
trical fault as it is with a 240 volt one.

Some terms defined
Extra Low voltage (ELV):  Voltages
such as 12 or 24 (and up to 110) volts
DC, and up to 32 volts AC.
Low voltage (LV): Mains 240 volt AC
power is classed as low voltage.
Strictly speaking, it is a voltage
exceeding ELV but not exceeding
1000 volts AC or 1500 volts DC. This
wiring must be installed by an
electrician.
AC: Alternating current.  As found in
240 volt mains power or what you get
from an inverter.
DC: Direct current.  The sort of current
that you get from batteries and solar
panels.

You can get your local RAPS installer
to do the 12 volt wiring for you, in
which case it will cost about the same
as 240 volt wiring. Remember that the
cable costs and fittings are usually more
expensive in ELV systems because the
cable has to be much bigger and the fit-
tings are less common. (see Richard
Hepworth’s article on wire sizing—
ReNew #59, April–June ’97).

Your final decision is really a bit of a
lifestyle choice and a matter of just how
many bees you have under your par-
ticular bonnet. No one way is better
than any other. But make sure that you
talk it over with whoever is designing
your power system or find someone to
give you some advice to make sure that
you end up with the best solution for
your situation.  ✲

Martin Nichol is a partner in Sun Real
Renewable Energy Systems. He can be
contacted on ph:(03) 5768 2248, or via
email: sunreal@netc.net.au

PROS CONS

Extra Low voltage (12/24 volts DC)

• greater efficiency • limited choice of lighting & appliances
• DIY installation • possible higher cost of cable & fittings
• suits quartz-halogen lighting • dual systems can lead to confusion
• possible higher installation costs

Mains voltage (240 volts AC)

• straightforward installation • wiring must be done by electrician
• can use any type of light/appliance • possible inefficiencies
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build your own

1.

For a long time I had one of those
big green plastic compost bins
with a lid and no bottom. I have

never been happy with the results from
this ‘beehive’ shaped bin though: the
heap often ends up with thick, sludgy
damp layers that take months to de-
compose. Turning the heap is always a

Making a compost tumbler

build your own

A mouse-free compost binA mouse-free compost binA mouse-free compost binA mouse-free compost binA mouse-free compost bin

2.
3.
4.
5.

6.

7.

8.

9.

10.

11.

Choose a barrel. Large or small, steel
or plastic; it depends upon your appli-
cation and what’s available. If you have
kids who will be emptying the compost,
you might choose a smaller size so that
they will be able to rotate it when it is
full. If it’s plastic, make sure the lid fits
tightly with a steel clamp, or can be
locked in place with screws.
Cut some steel water pipe to the
length of the drum, plus 60 centime-
tres. This pipe will be the ‘axle’ of the
tumbler.
Cut holes in the centre of each end
of the drum, slightly larger than the
diameter of the pipe. I used a holesaw,
which costs around $10 to $20 for a
cheap one.
Slide the pipe through the centre
of the drum, in one of the drilled holes
and out the other, allowing a 30 centi-
metre overhang on either end.
Attach a hose clamp (available from
hardware shops in a range of sizes) to
either end of the pipe, butting up against
the bin. These are to stop the bin slid-
ing off the pipe, so you may also need

to put a washer between them and the
bin.
Cut a square or rectangular hole in
the middle of the drum large enough
to empty your household compost con-
tainer into. Don’t mangle the cut-out
because it will become the door of the
tumbler—drawing an outline with a
texta or pencil is a must. I borrowed a
neighbour’s jig-saw, drilling small holes
to get started, but a hand saw would do.
Attach the cut-out to two hinges,
and screw the hinges to the drum. For
a plastic drum, wood screws work fine;
use self tappers or bolts for a steel drum.
I used fairly large hinges which bent to
the contour of the drum when screwed
into place.
Fix a latch to the door. My latch is a
series of nuts and washers bolted to a
flap of aluminium and a plastic pipe off-
cut as the handle. You can probably get
something less cumbersome from a
hardware shop.
Elevate. You may wish to build an A-
frame rack to hold the tumbler up, or
simply use a couple of sturdy fence posts

with holes drilled through the middle.
I used a couple of old concrete water
trough stands, holding the pipe in place
with wire. They do the job, though
they’re a bit ugly.
Add compost. Horse poo, straw and
human urine are my favourite compost
starters. Put all your organic household
waste in there. Pizza boxes and news-
papers disappear quickly if added in
moderation. Empty when the material
becomes rich brown humus.
Say goodbye to your mice. A few
weeks after I replaced my old compost
bin with the tumbler, the mice disap-
peared from the kitchen.

Other construction tips
Both plastic and steel bins may begin
to warp if the material on the ends is
too thin. You may need to attach a sheet
of steel over each end to prevent warp-
ing. The blue HDPE plastic ‘wine bar-
rel’ that I used had a thick base, and the
lid is holding up well.

Try to find out what the drum or bar-
rel was used for. If it smells suspicious,
or has the names of nasty chemicals on
the side, avoid using it. Your microbes
will thank you.

difficult task because of the narrow
opening, and getting at the finished
product at the bottom of the bin is al-
most impossible without the top lay-
ers spilling out everywhere. To add
insult to smelly, anaerobic sludge, mice
were breeding  in the bin and migrat-
ing to the house. Lots of mice.

I got the idea for a compost tumbler
at the CERES environment park in
Melbourne. The display models there
are all well made, some from plastic,
some from old 44 gallon drums, but
they all cost more than I was prepared
to pay. The obvious answer was to make
one myself.

Michael Linke explains how to turn an old drum and some water pipe into a deluxe

composting tumbler that’s completely rodent-proof
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build your ownbuild your own

The principle behind compost tum-
blers is simple: add organic material to
a container and spin it regularly to aer-
ate and enhance aerobic decomposition.
Aerobic composting, where microbes
that use oxygen do all the work, is faster
and not as smelly as anaerobic (with-
out oxygen) decomposition.

All up, my compost tumbler cost
around $15 for materials. The plastic
barrel was $10 from a garage sale, while
hinges, screws, washers and hose
clamps totalled $5. I chose a plastic bar-
rel because it is easier to work with than
steel, doesn’t have sharp edges and
won’t rust.

A compost tumbler is cheap
and easy to make from an old
drum and a length of water
pipe. Your microbes will thank
you, because the tumbling
motion aerates the heap, but
mice and rats will find it much
harder to penetrate than a
conventional compost bin.

The tumbler is fairly easy to empty,
though a good thing to remember when
building a stand is that you may wish
to empty compost directly into a wheel
barrow. Choose a height that makes
both filling and emptying the bin easy
for the end user.

SUNSHINE WHEN
YOU NEED IT!
New unspillable SunGel &
Suncycle cells for RAPS!
SunGel & Suncycle batteries for remote area power
systems are designed & built in Australia for
Australian sunshine.
Sungel is the new standard in gel technology for
maintenance free, ultra long life.
Battery Energy solar cells are carefully designed with
excellent cycling & very high 100Hour performance for
extended battery life and reliability.

You can rely on SunGel and Suncycle -
we guarantee it!

See your distributor for details or talk to BatterSee your distributor for details or talk to BatterSee your distributor for details or talk to BatterSee your distributor for details or talk to BatterSee your distributor for details or talk to Battery Energy…y Energy…y Energy…y Energy…y Energy…

FREECALL 1 800 819 829
BABABABABATTERYTTERYTTERYTTERYTTERY
ENERGENERGENERGENERGENERGYYYYY

AUSTRALIA ’S ENERGETIC BATTERY MANUFACTURERS.
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Suntron, a Melbourne based com-
pany, made two designs of solar
trackers which were aimed prima-

rily at the water pumping market. One
was incorporated in our Pyramid re-
newable energy system, and failed on
start-up. Upon pursuing this matter, we
were told that the company had ‘walked
away’ from their trackers (and in fact
closed up shop in December of last
year).

Now, I understand that there are quite
a lot of pumping systems with Suntron
trackers out there, and a few associated
with solar systems as well. Failed (and
unrepaired) trackers are bad for the so-
lar image, to say nothing of losing 20
percent of available power!

The tracker designs are basically
good, but it is the classic case of the ship
sinking for want of a h’penny’s worth
of tar. One tracker (suitable for up to
12 panels) uses a motorised screw ac-
tuator. The other, a smaller tracker for
up to eight panels, uses a semi-circular
gear drive. Both use the same control-
ler and magnetic stops. We have both
types of tracker, and both have failed in
the past, but are now operating well.

The controller is a clever design based
on a simple quad comparator driving
four FETS in a ‘H-bridge’ configura-
tion—essentially an electronic two-pole
reversing switch configuration with a
‘centre-off ’ position, used in a wide
range of devices including inverters.

The control compares the relative
solar intensity from two small solar cells
mounted on the array and controls the
direction of the motor drive (and hence
the angle of the panels), so as to bal-

ance the signals from these two cells.
Magnetic switches limit the east and
west travel of the panels, as well as pro-
viding a night-time ‘park’ position, with
the array horizontal.

A wind detector input is incorporated
(although I have no documentation on
its requirements, and haven’t had time
to experiment) which also presumably
forces the panel into the ‘park’ condi-
tion during high winds—a good idea.
The controller also includes a small 12
volt lead-acid battery to provide the
motor power charged by a small
switcher-charger which ‘steals’ power
from one of the panels.

The reed switches that didn’t
However, one of the places where the
design comes unstuck are the clever lit-
tle reed switches, mounted on the cir-
cuit board, that limit the travel of the
solar panel frame. These are normally
‘on’, and the approaching magnet on the

frame causes them to switch ‘off ’. Un-
fortunately, these miniature type-C reed
switch inserts are very fragile, and ap-
pear to fail by cracking. This causes the
drive in that direction to stop, or to stay
on and drive the array hard against the
stop (eventually causing the fuse or
FETS to fail).

I have replaced all the reed switches
on our controllers, and have had no
further trouble. The actuating magnets
themselves are poorly designed, and the
outer plastic case which holds the mag-
net onto the stainless steel bolt splits and
the magnet drops off. Result—the
tracker continues to the end of travel
and goodbye FETS (which at $20-odd
each is no laughing matter). I have had
to repot some of our magnets with
epoxy resin. Increasing the fuse to 8 amp
capacity will also help reduce failures
due to temporary overloads.

On the big tracker, Suntron used two
galvanised bolts running in what appear

A fix for Suntron SuntrackersA fix for Suntron SuntrackersA fix for Suntron SuntrackersA fix for Suntron SuntrackersA fix for Suntron Suntrackers
Many people have Suntron solar panel trackers that have failed in some way.

Hugh Spencer shows us what goes wrong and how to fix them
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to be nylon bushes to take the entire
weight of the array, as well as acting as
hinges. Unfortunately, this is not a win-
ning combination, and after a few
months (at least in our climate) they
seize (more dead FETS or fuses). These
bolts should be replaced with polished-
shaft stainless steel bolts (ours are fit-
ted with stainless steel grease nipples as

Circuit board

Auto/
manual
switch

Reed limit
switch

Magnet

Magnet
carrier

Controller box

Location of the reed switches on the
controller board, and the correct
position of the magnet.

Stainless steel bolt with
polished shaft drilled to

allow flow of grease

Grease slotPlastic bushing

Grease
nipple

Solar panel fram
e (m

oves)

Support frame (fixed)

Lock
nut

Mounting frame of the 12 panel
tracker showing changes to the pivot
bolt.

well to allow regular lubrication), and
the tracker now works like a charm.

Another problem is that the frame of
the tracker, because of the use of nylon
bushes, is electrically isolated from the
post—except through the motor, which
in our case corroded horribly. A
grounding wire corrects this state of af-
fairs, and saves the solar system from
lightning related mishaps.

We also put aluminium extensions to
the magnets to reduce the total angle of
travel, and relocated the two switches
that permit manual control of the
tracker to the main system compart-
ment, where they belong, rather than
being inaccessible inside the tracker’s
control box on a mast. Now it is easy to
shift the tracker angle for cleaning or
service (or for the benefit of visiting TV
crews!). We also powered the tracker
from the system batteries, instead of its
own little battery that is far too small,
eliminating another source of failure.
However, this option isn’t really avail-
able to those with pumping systems. ✲✲✲✲✲

Hugh would be happy to answer any
queries that readers may have. He
can be contacted from his web site
at: http://www.altnews.com.au/
AusTrop/index.html, or you can send
mail to: Hugh Spencer, Cape
Tribulation Tropical Research Station,
PMB 5, Cape Tribulation via
Mossman, QLD 4873.
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Power your answerPower your answerPower your answerPower your answerPower your answerphonephonephonephonephone
from 12 voltsfrom 12 voltsfrom 12 voltsfrom 12 voltsfrom 12 volts

I have been asked many times for a simple circuit that would allow low-power DC devices

like answering machines and radios to be run directly from a 12 or 24 volt power source.

Lance Turner describes a simple circuit does the job nicely.

There are many household devices,
such as radios, answering machines
and battery charges that run on DC

power. However, most of these appli-
ances are powered from some sort of AC
to DC adapter.

While this may be fine if you have
mains power, if you are living with an
independent power system then you
could be wasting a lot of power keep-
ing that 2000 watt inverter running just
to power tiny loads like these. In fact, I
have been asked by many ReNew read-
ers about just this problem, and what is
the best way to solve it.

There are several solutions. The first
is to go out and buy one of those DC to
DC voltage adapters designed to allow
such devices to be run from a car bat-
tery. There are several problems with
these, however—many of them are
poorly made, offer only low power out-
puts (a few hundred milliamps or so) and
may have very poor regulation at high
or very low loads. They can also get very
hot, due to inadequate heatsinking,
which can be a real hazard.

A better option is to build a circuit
like the one described here, which uses
a purpose made but readily available and
cheap voltage regulator IC to provide a
fully regulated output.

Very simple design
The circuit described here is about as
simple as a voltage regulator circuit can
be. It is based around an LM317 adjust-
able voltage regulator IC (which has

only three pins) and has only four other
components. The LM317 is a versatile
IC, and despite its name, is very simple
to use, as the circuit diagram (figure 1)
shows.

The circuit is capable of regulating
any input voltage, up to 30 volts DC or
so, down to an output voltage which is
adjustable from just 1.25 volts up to
nearly the full input voltage.

How it works
The LM317 works by maintaining a
fixed voltage of 1.25 volts between its
output and adjustment pins (the out-
put pin is 1.25 volts more positive than
the  adjustment pin). When the adjust-
ment pin is connected to ground, as it
is when the trimpot (a small variable
resistor) is turned fully anticlockwise,
then the output pin is held at 1.25 volts.

However, as the trimpot is rotated
clockwise, its resistance increases. This
increasing resistance works in conjunc-
tion with the resistor, R1 to cause the
voltage at the adjustment pin to rise. As

a result, the output voltage also rises—
simple really.

The two capacitors, C1 and C2, are
connected between the input and out-
put pins to ground respectively. These
just act as filters so that the regulator
works properly. And that’s it, there are
no other parts!

When mounted on an appropriately
sized heatsink, the LM317 can supply
up to 1.5 amps of current, which should
be more than enough for most devices.

Efficiency
The LM317 is what’s known as a linear
device, which means that it is connected

Parts list
U1 .......... LM317 adjustable voltage

regulator
R1 .......... 390 ohm, ¼ watt resistor
C1, C2 .... 10µF, 35 volt eletrolytic

capacitor
VR1 ........ 5k (10k for 24 volt)

horizontal trimpot
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between the power source and the de-
vice to be powered, and the excess volt-
age (and therefore power) is absorbed
by the regulator itself. For small loads,
such as a couple hundred milliamps,
and where the voltage is only being re-
duced by a few volts, say twelve down
to nine, then the regulator will only re-
quire a small heatsink, if any at all. This
also means that the regulator has quite
good efficiency, around 75 percent for
the example given above.

However, when the voltage drop is
larger, say twelve down to three, or even
24 down to twelve, then a larger heat-
sink will be required. When larger volt-
age drops are required, the efficiency
also drops, and can be quite low. How-
ever, because the circuit eliminates the
need to run a large inverter for a tiny
load, you will still come out way on top
as far as power consumption goes, es-
pecially when you factor in the amount
of power that is also lost in the 240 volt
plugpack that you no longer need!

Making the regulator
I built my regulator on a small piece of
veroboard, which was just five holes
wide and 19 holes long, with the tracks
running lengthways (see figure 2).

The circuit board took about ten
minutes to complete, and was laid out
so that only one track needs to be cut.
This is between the pins at one end of
the trimpot, and means that one leg of
the trimpot is left electrically uncon-
nected, though you should make sure
that the pin is soldered to the track for
strength.

The only components you have to be
careful of, polarity wise, are the LM317
and the two electrolytic capacitors. Get
these backwards and they will go bang!
Also, don’t forget the tiny wire link.

The orientation of the LM317 be-
comes obvious as soon as you see it. You
want to have the metal tab at the outer
edge of the board so that it can be
mounted directly to a heatsink, so it can
really only go in one way. If you get it
backwards, it won’t work, and may even
be damaged. The capacitors have a

stripe near their negative terminal,
which is marked on the layout.

After you have soldered your com-
ponents in, you need to attach leads to
the board. I soldered some PC pins into
place—two for the ground connection,
and one each for positive voltage in and
out. You must be careful to make sure
that there are no short circuits here!

I mounted my regulator in a small
cast aluminium box, and ran wires from
the circuit board to a terminal block
mounted on the outside of the case. I
also made a small label to allow easy
identification of the connections. You
might want to attach the regulator to a
heatsink and build it inside the device
to be powered, effectively converting
the appliance to 12 or 24 volt operation.

You need to be careful when attaching
the heatsink, as the metal tab of the regu-
lator is electrically connected to the out-
put of the device. Unless you can
guarantee that the heatsink will be pro-
tected from contacting any other voltage

Figure 1. The circuit diagram of the simple regulator. Not much to go wrong here!
Note that the three pins on the LM317 are not in the same order as they are on the
actual device, but this is not a problem if you use the veroboard layout of figure 2.
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Figure 2. The circuit board layout for the regulator. Don’t forget to cut the track
between the pins of VR1.
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sources (like ground!), you should place
an insulating washer between the metal
tab and the heatsink. I like the silicone
rubber ones, they are strong and there is
no messing around with heatsink goo that
you have to use on the mica ones. You
will need a 3mm by 10mm long bolt and
nut to attach the heatsink, as well as an
insulating bush for the screw, otherwise,
it will short the tab to the heatsink.

The smoke test
Now you need to test your regulator.
Connect a multimeter (set to read DC
voltage) across the output, rotate the
trimpot fully anticlockwise, and apply
12 volts to the circuit. The output volt-
age should read 1.25 volts or so. Rotat-
ing the trimpot clockwise should make
the output voltage rise up to a maxi-
mum fairly close to the input voltage.
If your regulator passes this test, con-
nect a load across it and make sure that
the voltage doesn’t sag. If it passes this
test, then it is ready for use. ✲✲✲✲✲
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Home-built windpower
I am a member of Alternative Technol-
ogy Association and have a passion for
renewable energy. To this extent, I am
undertaking various training courses
and home experiments with a view to-
wards more serious intentions in the
future.

I want to build a wind generator on a
small scale, say 20 watts, and have a few
ideas but what I need is info or ideas on
how to transfer the power from a hori-
zontal axis generator down a tower.
Something like sliprings or similar,
which would enable the generator,
mounted on a pedestal, able to rotate
through 360° to pass power to cables
mounted on the tower.

I guess any information on the topic
would be appreciated.

Robert Underhill,
undrhil@alphalink.com.au

Sliprings are used in many commercial wind
generators for transmitting the power down
the tower, and are probably the best solution,
provided they are installed correctly.

You may want to try to make a set yourself,
or use some commercially made gear. You
might even be able to use a slipring and brush
set from a car alternator. These are readily
obtainable from auto wrecking yards (or new
from auto electricans) and quite cheap.

Another method of getting power down the
tower is by using cables directly. The theory is
that the wind generator will rotate a roughly
equal number of turns in both directions over
a given period, so the cables will stay pretty
much untwisted. However, this is often not
the case, and if you choose this method (by far
the easiest), then be prepared to have to go up

the tower occasionally to untwist them.
We wish you luck with your efforts, though,

to be honest, most home-made wind genera-
tors are failures. They can also be dangerous
failures, so make sure your design is a safe
one. You might want to get yourself a copy of
the book Windpower Workshop, which is
reviewed elsewhere in this issue.

Lance Turner

More on rechargeable
torches
I have noticed there have been a few
discussions in your magazine about re-
chargeable torches, including the con-
version of a dolphin torch. I have
converted a few torches and I thought
you would be interested in my findings.

I converted a small penlight torch
into an LED torch by breaking the glass
of a blown bulb and soldering an LED
and resistor into the casing. This can
then be used to replace the standard
bulb of the torch. I use rechargeable AA
batteries, although ordinary batteries
could be used as they would last a very
long time due to the low current drain
of the LED.

I find this torch useful for navigating
around the house at night. It is also great
for checking on our new baby as the
red light doesn’t seem to wake him very
easily.

I also converted a Dolphin torch. I
didn’t use LEDs because I wanted a lot
of light—the torch is used for search-
ing for our cats, and general security. I
used a 6 volt, 4 amp-hour sealed-lead-
acid (SLA) battery. I considered using a
rechargeable lantern battery, but as they
only held one extra amphour of charge
and cost almost twice the price I decid-
ed against this.

I bought a small battery charger de-
signed for SLA batteries from Jaycar.
This is a small plugpack unit that is fully
automatic, switching to trickle charge
when the battery is charged, and has an
LED to indicate the charging state.

Initially I used the bulb that came
with the torch, but I too found that it
blew after a short period. I then tried a

higher voltage bulb (6 volt), but I wasn’t
happy with lower brightness. I decided
to try using a 5.2 volt, 0.85 amp Halo-
gen bulb from Dick Smith Electronics.
These bulbs are not recommended for
use in torches not designed for them
because of the extra heat produced.
However, I have been using the torch
regularly for months now, sometimes
for long periods. I have found no signs
of heat damage at all.

As a final modification, I connected
an LED and resistor in parallel with the
bulb. The LED is mounted inside the
torch and protrudes through the black
plastic that holds the bulb and switch.
If the bulb were to blow in a dark loca-
tion the LED provides sufficient light
to install the spare bulb.

It ended up costing about $80, ($39
for the torch, battery and connectors,
$11 for the bulb, and $30 for the charg-
er) which I guess is a lot for a torch.
However I am pleased with it and find
it suitable for my needs.

I enjoy reading your magazine and
look forward to reading the next issue.

Garry Edmonds, Armidale NSW

Solar battery chargers
I wonder if you could help me? I’m
starting to get into some alternative
technology and have recently purchased
some AA & AAA nicad rechargeable
batteries for our torches and remote
controls. I have also purchased a solar
battery recharger.

I wish to avoid the problem of bat-
tery memory, so I try to discharge my
batteries completely and conversely re-
charge them fully. I have considered
buying a cheap multimeter so I can tell
if they are fully charged, but a colleague
tells me that because of the particular
properties of this type of battery, a mul-
timeter may not clarify the situation.
Can you? Do these batteries need to
be fully charged in one hit? If not, will
this also contribute to memory prob-
lems?

Dave Graham & Annie Leschen,
grahamd@salty.agvic.gov.au

Q&Aq&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, 247
Flinders Lane, Melbourne VIC 3000.
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What you propose is basically the best way to
treat nicads without resorting to a special
pulse-type charger. Your friend is correct when
they say it is difficult to tell when a nicad is
fully charged. When they reach this stage, their
terminal voltage actually drops slightly, so it
is not easy to tell when the battery has fin-
ished charging.

With the solar chargers you are using, you
should be able to calculate roughly how long
the batteries need to charge fully, and then add
an hour or two extra, just to be sure. The
extra charging should not hurt the batteries,
and will ensure a full charge.

Complex chargers, like the Smart Fastch-
argers unit in the Products column of ReNew
issue 60, use quite complex algorithms to de-
termine the battery state of charge, and are
very good at charging nicads properly—but
at a price!

Only partially charging your nicads should
not be a problem, so long as you discharge
them fully before recharging, though I am not
100 percent sure about this—the people at
Smart Fastchargers have done a lot of research
on nicads, and could provide more details on
any problems you may experience.

Lance Turner

More compact fluoro
problems!
Thankyou for a good magazine!

I have successfully repaired one ‘Per-
former’ compact fluoro. What would be
the reason why, at irregular intervals of
approximately 10 to 15 minutes, the
fluoro wants to talk to me? Unfortu-
nately, I don’t understand the language,
which sounds like a cricket. Do you
have any specialised interpreters?

My other problem is that I have three
Philips SL25 DL fluoros which gave
up their ghosts after a life which I
thought was not sufficiently long. Af-
ter breaking the plastic case on one, I
managed to get another one apart with-
out too much damage. They look quite
different to the fluoros you describe,
and to the Performer fluoro I repaired.
Is there any way of fixing these Philips
units?

Martin Forster

Martin, sorry I can’t tell you what your
Performer is saying, it may just be warning
you of its imminent demise (again).

As for the Philips fluoros, it is good to get
some feedback on these units, even if the news
is not so good. The Philips SL series use the
older style ferro-magnetic ballasts, similar to
those in a standard fluoro fitting, but a bit
more compact. There is not much to go wrong
with these, other than a burned out starter
bottle or tube filaments. The former could be
replaced with the contents of a standard fluoro
starter, but if the tube filaments are blown,
there is little you can do.

I have a Philips ferro-magnetic ballast unit
which is about three years old and still going
strong.

Lance Turner

Heat storage system
Some years ago I heard on the radio of
a heat storage system being developed
by CSIRO. Needing to replace my age-
ing electric hot water system, I awaited
developments, but have not seen any-
thing of it since.

As well as I can remember, it relied
on the energy released or absorbed dur-
ing the conversion between anhydrous
and hydrated forms of calcium chloride
(there are other salts which exhibit a
similar effect). The process is reversi-
ble at around 60 or 70 degrees celcius—
about the range of domestic hot water
systems. The energy density is many
time that of the heat capacity of stored
hot water.

Was the idea ever developed to a prac-
tical level? If so, are any systems being
marketed? Do you have any informa-
tion on this or a similar system? Could
you tell me how to contact a relevant
agency within CSIRO? Maybe they
encountered insurmountable practical
obstacles.

Peter Burger, Emerald QLD

I have asked a friend at CSIRO about this
heat storage system, but as yet he has had no
luck in tracking down any information.

However, in a past issue of Soft Technolo-
gy, we ran an article on a company in WA

that was using phase-change salt heat storage
systems to run motors on low-grade thermal
energy. Their system uses heat energy at
around 58°C, which is almost in the same
temperature range that you stated in your let-
ter.

The company is called Thermal Energy
Accumulator Products (TEAP). The contact
details for TEAP are: PO Box 724, Subi-
aco WA 6008, ph:(08)9244 1665,
fax:(08)9244 1667.

Old car batteries
Is there a way of rejuvenating ‘sulphat-
ed’ batteries. I’ve got some that I want
to use on a 12volt lighting system (old
car batteries). Could you suggest a book
or web site where I could get an answer
please?

Dave Watt, allisonw@arach.net.au

Dave, in all honesty, don’t bother. Car bat-
teries are not suitable for independent power
systems, and even new ones won’t last long if
they get discharged too much.

As yours are sulphated, I would suggest that
they have been abused in the past, or they are
just old. The best thing to do is recycle them
and buy a battery made for the job.

There have been numerous claims of peo-
ple being able to rejuvenate sulphated batter-
ies, I have even had some minor successes with
doing this, but they have been on batteries with
far stronger construction than car batteries. If
you tried any of these methods, the plates in
car batteries are likely to fall apart and settle
in the bottom of the battery case.

Sorry to dump water on you ideas of reju-
venation, but when a battery is gone, it is gone!
(especially a car battery).

Lance Turner

Q&Aq&a
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Factor Four: Doubling Wealth—Halving
Resource Use
by Ernst von Weizacker, Amory B Lovins, L. Hunter Lovins
Allen & Unwin, 1997. rrp $24.95

About 1990, Amory Lovins gave a seminar on energy effi-
cient equipment to the Victoria business community. A rep-
resentative from an international company making compact
fluorescent light globes stood up and asked Lovins, “If en-
ergy efficiency is such good business, how come no one is
buying our light globes?”

Quick as a flash, Lovins answered, “How much are you
selling them for?” Looking suddenly sheepish, the representa-
tive answered defensively, “About $40 each.”

“That’s why,” Lovins shot back. He went on to question
why on earth the company was charging such extortionate
prices, when equivalent globes cost about $10 in the US.

That was one of the first time I saw Amory Lovins in ac-
tion. His calm, matter-of-fact, slightly geeky demeanour be-
lied a searing ability to annihilate poor logic, intellectual
dishonesty and most of all, self-interested claptrap dressed
up as ‘expert economic analysis’.

Delightfully, Lovins has kept and indeed honed this ability,
which is clearly reflected in his new book, ‘Factor Four’, co-
authored with partner Hunter Lovins and Ernst Weizacker.

The basic premise of ‘Factor Four’ is that the amount of
wealth we can extract from one unit of natural resources can
be quadrupled. In doing so, we can live twice as well, while
using half as much. The authors posit that instead of being
so obsessed with labor productivity, governments need to

focus on resource productivity. The ‘wasting disease’ has a
vaccine, the authors say, and it is the ‘efficiency cure’.

Like other books by the Lovins’, Factor Four provides a
nice balance between policy, theory and practical case stud-
ies. Indeed, the book provides fifty examples of how to quad-
ruple resource productivity. In one section, on improving
transport productivity, the authors detail the case of straw-
berry yoghurt in Germany. Analysis from the Wuppertal In-
stitute in Germany revealed that one cup of strawberry
yoghurt was the result of accumulated journeys (for the straw-
berries, sugar, other contents and packaging) totalling 3500
kms—and that was before the suppliers even shipped the fin-
ished product! The latter could add up to another 4500 kms
to the total. This revelation became headline news in Ger-
many—the research had shattered the illusion held by so
many average people that their strawberry yoghurt came from
just around the corner. Using the Factor Four analysis, the
authors showed how the strawberry yoghurt could be pro-
duced in a far less transport intensive fashion, thus saving on
use of fossil fuels and Greenhouse gas emissions. Importantly,
a more local approach to the yoghurt—relying on local dair-
ies and using recycled glass jars returned to the supermar-
ket—would also provide more local jobs.

One of the strongest points of Factor Four is that it is not
about more heavy-handed, rigid government regulation. The
authors recognised the value of economic incentives and in-
stead of trying to squash them, as some environmentalists
have mistakenly sought to do, they have suggested ways of
using market forces to produce a desired outcome.

The best of these is ‘feebates’. New buildings provide all
the wrong incentives to architects, planners and builders.
They are encouraged to use cheap materials, and to build
without any concern for how much water, electricity or gas
the building will use in future.

Under a feebates scheme, new buildings would be rated on
a points system according to how much of society’s resources
they would use on an on-going basis. When a building was
connected to the electricity, sewage or water grid, the builders
would either pay a fee or receive a financial bonus depending
on this rating. Best of all, the system would be revenue neu-
tral. As the authors stated: ‘Read our lips: Not a new tax.’ Poorly
designed buildings which had no insulation and lots of water-
intensive fixtures would face whopping fees—which would
pay for the rebates on the passive solar designed, draught-free,
low water-use buildings. As technology improved, the stand-
ards for receiving a bonus, rather than facing a fee, would be
slowly increased, thus forcing the industry to constantly im-
prove its product. Thus, government would be able to respond
to the dynamic nature of technology.

‘Factor Four’ is a well-researched, thought-provoking book
and is well worth a spot on anyone’s bookshelf.

Review by Suelette Dreyfus
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Earth Construction:
A Comprehensive Guide
by Hugo Houben & Hubert Guillaud
Intermediate Technology Publications, 1994
ISBN 185339193 X
Distributed in Australia by Astam Books, 57-61 John St,
Leichhardt, NSW, 2040. Phone: (02) 9566 4400

This important and scholarly book should grace the library
of every Architecture Department, and may be of use as a
reference for anyone claiming expertise in building with earth.
It is more than a ‘comprehensive guide’, covering every topic
of even marginal interest. For example, the authors are not
content to describe the soil characteristics relevant to build-
ing, but spend 143 pages densely packed with information
on soil science. This is both a benefit and a fault. Everything
a building professional might want to know about soil is there,
and there is a great deal of useful information (e.g. how to
test soil suitability in a variety of situations). However, this is
extremely boring reading, and many gems might be missed
because of the great deal of material included. Very little of
this kind of detail is necessary for the owner-builder, or even
the contract builder using earth as a material. In the end, the
best test is to make samples using various techniques, and
see how they stand up to abuse.

I found the 37 pages on construction methods to be far
more useful and interesting. Each of 12 types was given a
double-page spread. I wish there was more information on
some of the less well-known techniques, but I learnt from
what was there. The long chapters on construction techniques
and design are useful and accurate, and illustrate a number
of approaches that are new to me (after over 20 years in the
field). For example, I have only built one kind of earth dome
and one kind of vault. The book describes 16! A chapter on

disasters (earthquake, cyclone and flood) is also useful, al-
though ignores Australian evidence from Cyclone Tracey in
Darwin, showing the resistance of earth walls to such forces.

The final chapter is on wall finishes, and is very compre-
hensive. I like the general approach of first explaining what
something is to achieve and why, and then describing how.
Example: four pages on what earthquakes are, two pages on
how they affect buildings, and six pages on how to cope with
them. This book conscientiously covers all techniques, but
there is a clear and commendable preference for ways of us-
ing soil that have low environmental impact, and social ben-
efit. The photographs of many unusual buildings from
around the world are a delight, and the many drawings are
illuminating. In conclusion, this is not a book for the wide
public, or the one-time owner-builder, but for the teacher,
researcher or policy-maker.

Reviewed by Dr Bob Rich. Bob is the author of The
Earth Garden Building Book (3rd Edition, with Keith
Smith, Viking) and Woodworking for Idiots Like Me (Aird
Books).

Windpower Workshop
by Hugh Piggot
Centre for Alternative Technology Publications, Machynllyth,
Powys SY20 9AZ UK.
1997, ISBN 1 898049 20 3, 160 pp.

Windpower Workshop by Hugh Piggot is a well written book
aimed at people wanting to build a small wind generator. It
provides practical advice on how to design and build a  wind
generator of the specific type and size range (up to 5 metres
diameter) recommended by the author.
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Does this sound restricted? You bet

your socks it is, and most people will
be delighted.

Delighted, because Hugh Piggot has
directed the builder down a path that
avoids many hidden traps.

He does not get into heavy general
theory, but rather gives the results of his
practical experience and his under-
standing of  the theory to generate valu-
able design guidelines for the reader to
apply to the design of  his or her own
wind generator. For example, a guide-
line for the correct size of tail compared
to the rotor. This sort of information
would be difficult to calculate from
theory and time consuming or worse
to discover by trial and error.

He also explains why certain designs
are not recommended, using arguments
where practical considerations such as
reliability win over theoretical benefits
or ‘clever’ design. The passage where
he dismisses designs that have the ro-
tor downwind of the tower is a gem:
‘Under certain circumstances a downwind
windmill may decide to run upwind. This is
difficult to explain, but impressive to watch
when it happens.’

No waffle, no disaster stories, but the
point is made.

Design calculations are made easy by
tables calculated from formulae that are
tucked away in the appendix. Another
nice point is that formulae are specified
in a way that enables entry into a spread
sheet so that one can easily run ‘what
if ’ scenarios when trying to settle on a
design detail. However, there is a down
side. There are no explanations, so veri-
fying the formulas is difficult. I thought
I understood how the blade angle set-
ting (pitch) calculation worked but I
couldn’t get the same result as the book.

Hugh covers the issue of safety thor-
oughly and with obvious authority that
completely removes the feeling that you
are reading ‘the obligatory section on
safety ’. His attitude is that nothing
should be left to chance. He spells out
not only what you should not do but
what you must do to avoid threat to

yours and others’ physical and financial
health.

There was only one chapter that fell
short of the high standard set by the
book overall—Electrical Controls.

The focus is not as tight. He covers
heating systems, direct AC systems and
battery charging systems. For Austral-
ian situations, battery charging is prob-
ably the preferred focus.

The chapter I enjoyed most was the
one on generators. It covered every con-
ceivable type with a constant focus on
effectiveness, cautions and characteris-
tics, cost and availability. Even how to
design and build your own.

Reviewed by Alan Distel

Wiring 12 Volts for Ample
Power
David Smead and Ruth Ishihara
Rides Publishing Company, 1995, 238pp
rrp $50.00, from Ample Power Technol-
ogy, ph:(03)5971 4802
ISBN 0-945415-03-6

To many people, low voltage wiring is
something of a black art, yet many peo-
ple attempt to wire their own systems
with very little knowledge, often result-

ing in dangerous and inefficient sys-
tems.

Wiring 12 Volts for Ample Power is
the sort of book that can provide you
with enough information and com-
mon-sense safety rules to allow you to
do your own wiring, provided you read
it thoroughly and take heed of the warn-
ings. The book is written by two peo-
ple with considerable low voltage
wiring experience, and not all of it on
dry land. Many of the references in the
book include terms that apply to boats,
but generally these can be easily under-
stood in relation to a home power sys-
tem.

The book includes a lot of detailed
information on such things as wire sizes
and types, batteries, fuses and circuit
breakers, connectors and terminals,
loads, instrumentation and battery
chargers, yet also deals with the basic
concepts of what electricty and elecro-
magnetism actually are.

One chapter (albeit a short one) deals
with sizing a RAPS system, including
calculating the loads, working out the
battery bank required, and giving guide-
lines on other aspects of the system.

One thing the reader should be aware
of when filtering the information in this
book is the numerous references to
‘Ample Power Technology’ monitoring
and control devices. Ample Power is a
company owned by the authors in the
US which makes battery monitors and
other equipment, aimed mainly at the
marine market.

All in all, I found this book well writ-
ten and a very useful source of refer-
ence material, and I would expect most
independent power system owners
would also, despite the American units
and measurements used throughout.
Wiring 12 volts is quite detailed in its
explanations, is clearly written, and
would make a valuable addition to the
average independent power system
owner’s library.

Reviewed by Lance Turner
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Info Days

Going Solar, Victoria Pde Nth Melbourne
(opp. Vic markets)
✽ 13 September—Beekeeping
✽ 11 October—Introduction to solar
✽ 8 November—Composting toilets
✽ 13 December—Solar hot water
Contact: Liz or Peter on ph:(03)9328 4123.

Landcare Conference

✲ 16-19 September, 1997
Adelaide, SA
Speakers at the conference will include John
Kerin, Professor Mike Tyler, Dr Wendy Craik,
and Robert Fitzgerald.
Contact: GPO Box 1671, Adelaide SA 5001.

Green Connections
Workshops

✲ 19-21 September—Straw bale building.
Central Victoria
Will cover wall systems,bale characteristics,
foundations, door and window openings, bale
wall finishes and electrical. $110 per day, in-
cluding lunch, morning and afternoon teas.
Contact: Straw Bale Australia on: ph(03)5470
6391.
✲ 1&2 Novenber—Seed saving
Castlemaine, VIC
Will cover biodiversity of food plants, origins
of plants, chemical dependency, what seeds
to save and many other topics.
Contact: Green Connections magazine on:
ph:(03)5470 5040.

Roxstop
✲ 22 September-3 October, 1997
Roxby Downs, SA
This desert action and festival is a great
chance to show your opposition to uranium
mining in Australia.
Contact: Roxby Action Collective, PO Box
222, Fitzroy VIC 3065, ph:(03)9419 8700,
fax:(03)9416 2081, www: http://
www.vicnet.net.au/~seaus/roxstop.html,
email: foefitzroy@peg.pegasus.oz.au

Degree Courses in
the Netherlands

✲ September, 1997
Enschede, The Netherlands
Courses are available in ‘Forest Survey’ and
‘Socio-Economic Information for Natural Re-
source Management’.
Contact: W E Klunne, ITC/LARUS, PO Box
6, 7500 AA Enschede, the Netherlands,
fax:+31 53 4874 399, email: klunne@itc.nl

Solar Energy Workshop

✲ 1 October, 1997
Monash University, Melbourne
This one-day workshop will cover the latest
PV developments, solar pumps, resource
assessment, solar energy for buildings, stor-

age, power electronics and installation.
Contact: Dr A Zahedi, Dept of Electrical and
Computer Systems Engineering, Monash
Uni, 900 Dandenong Rd, Caulfield East VIC
3145, ph:(03)9903 2095, fax:(03)9903 2906,
email: zahedi@eng.monash.edu.au

Permaculture Convergence

✲ 11-18 October, 1997
Nimbin, NSW
Includes workshops, field trips, seminars
Earth Festival, Designers’ convergence and
Permaculture Expo.
Contact: APC-7, PO Box 379, Nimbin NSW
2480, ph/fax:(066) 89 1755, email:
permed@nor.com.au

Renewable Energy &
Energy Efficiency

✲ 14-16 October, 1997
Jakarta Convention Center, Indonesia
A forum for dignitaries from Asia-Pacific, the
US and the international financial communi-
ty to advance renewable energy and energy
efficiency.
Contact: Alternative Development Asia, 5/F,
3 Wood Rd, Wanchai, Hong Kong, fax:+852
2574 1997, email: altdev@hk.super.net

Ecologically sustainable
Development Conference

✲ 27-28 October, 1997
Storey Hall, RMIT, Melbourne VIC
Architects will be shown how to build a sus-
tainably. Guests include William Browning
from RMI and green architects Professor
Brenda and Dr Robert Vale.
Contact: Rupert Posner, ph:(02)9934 7372.

Ecosphere & Economy
Conference

✲ 17-20 November, 1997
Melbourne, VIC
This conference discusses economies and
how they are directly related to the ecosphere.
The theme for the conference is ‘Creating a
Green Future’.
Contact: ANZSEE Conference Secretariat,
Conference Plus, Level 5, 406 Lonsdale St,
Melbourne VIC 3000, ph:(03)9602 3073,
fax:(03)9642 5152.

1997 Energy Expo &
RACV Energy Breakthrough

✲ 21-23 November, 1997
Maryborough, VIC
Incorporates science and technology, road
safety awareness, alternative power applica-
tions and appliances.

Will be held in conjunction with the RACV
Energy Breakthrough, a 24-hour endurance
race using alternative energy sources.
Contact: PO Box 439, Maryborough VIC
3465, ph:(03)5460 4588, fax:(03)5460 4579.

Send y our what’s on  event listings to ReNew, 247 Flinders Lane,
Melbourne 3000, or Fax:(03) 9650 8574.

Solar ’97

✲ 1-3 December, 1997
The annual conference of ANZSES (Aus-

tralia New Zealand Solar Energy Society).
Contact: George Hardy, ANZSES Adminis-
trator, PO Box 1140, Maroubra NSW 2035.

Catalyst ’97

✲ 5-8 December, 1997
University of Canberra, ACT
Intended to facilitate a shift in environmental
design to bring about the transformation to
an ecologically sustainable society.
Contact: Janis Birkeland, PO Box 1, Belcon-
nen, ACT 2616, fax:(06)201 2279, email:
jlb@design.canberra.edu.au

Sunrace ’98
✲ January 1998
Adelaide to Melbourne
Featuring solar and electric cars racing over
six legs for six days, and will run via Eliza-
beth, Peterborough, Broken Hill, Mildura,
Swan Hill and Bendigo. Feature a 200hp elec-
tric Porsche and the three million dollar Au-
rora solar car.
Contact: Alison Waters on ph:(03)9820 1723
or fax:(03)9820 2027, or John Hoerner on
ph:(03)9820 9032, fax:(03)9820 2027, email:
sunrace@netlink.com.au, or web site at:
http://www.sunrace.netlink.com.au

Environmental Management
Conference

✲ 10-13 February, 1998
University of Woolongong
The second international conference on en-
vironmental management, with a focus on
environmental engineering, geotechnology
and mining engineering.
Contact: James Cook, Conference Manag-
er, ICEM2, University Union, University of
Woolongong, Woolongong NSW 2522,
ph:(042)29 7833, fax:(042)26 4250,
email: j.cook@ouw.edu.au

World Renewable
Energy Congress

✲ 20-25 September, 1998
Florence, Italy
Contact: Professor A. A. M. Sayigh, Chair-
man, 147 Hilmanton, Lower Earley, Reading
RG6 4HN, UK, fax:+44 118 961 1365, www:
ht tp : / /www.netcom.net .uk/~asay igh/
wren.html

World Solar Challenge

✲ 18-27 October, 1998
Darwin, NT to Adelaide, SA
This world renowned international solar car
race will now be held biennially to cater for
increased interest in the event.
Contact: Cathie Holdich, Adelaide Event Of-
fice, ph:(08)8303 2021,
email: wsc@saugov.sa.gov.au

What’s onWhat’s on
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Alternative Christmas Gifts

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

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

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

Give a gift of knowledge this year. Buy a friend or loved one a book that will help them live with greater
comfort, more cheaply and planet friendly. The ATA is offering a range of books that have been reviewed in
either renew or soft technology.  ATA members and subscribers receive a 10% discount off the listed prices.

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

Build Your Own Green Technology
Price $18
Filled with ideas and inspiration for anyone
interested in environmentally friendly technology
and energy self-sufficiency. Includes practical
projects involving solar, wind and water power.
Item code: BYOGT

The Green Technology House and
Garden Book
Price $15
A comprehensive guide to improving your home’s
energy efficiency. Includes do-it-yourself projects,
real life experiences and a comprehensive listing of
suppliers.
Item code: GTH&G

Book order form
Name ______________________________________________________________
Address ____________________________________________________________

___________________________________________________________________
________________ p/c _________ ph:(H) _____________ (W) _____________

email: ______________________________________________________________

 Cheque/money order enclosed OR please charge my:

 Bankcard    Visa   Mastercard Card no: |___ ___ ___ ___|___ ___ ___ ___|___ ___ ___ ___|___ ___ ___ ___|

Signature_______________________Expiry Date :___/___

Book code Qty Price

WHCH

RAPSS

TCSM

NJDTD

BYOGT

GTHGB

Total

Send orders to: ATA, 247 Flinders Lane, Melbourne VIC 3000
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central heating; Better light from halo-
gens; The Electric mini; Make a ‘Putt-
Putt’ boat; Build a solar panel sun
tracker; Solar airship.

Soft Tech Issue 48  $5
The ‘green’ small office; Kit homes
with character; Human-powered
speedsters; Detergent buying guide;
Mudbrick cavity wall construction;
Build a solar still; Power from hot air
engines; Low-voltage washing ma-
chine  controller; Regulator buying
guide.

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

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

Soft Tech Issue 51  $5
Selling power to the grid; Chemical-
free pest control; D-I-Y solar-pow-
ered caravan; Insulation buying
guide; Build your own inverter; Gor-
geous gardens with less water; 101
uses for a dead tyre; Harnessing ki-
netic energy; Solar-powered caravan.

Soft Tech Issue 52  $5
RAPS package buying guide; Build
your own battery charger; Storing the
sun with salt; Green living centre in
Wales; Earthships; Renewable-en-
ergy credit card; Why economic
growth is bad; Passive solar house

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

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

Soft Tech Issue 45  $5
Solar in the city; Solar hot water sys-
tem buying guide; Build your own
pedal powered generator; Energy
saving hints for microwave cooking;
Explaining R values- heat transfer in
houses; Solar pump regulating; bat-
tery care; Steam powered house; Liv-
ing in a passive solar house; A proto-
type drum methane digester; Micro-
hydro in the rainforest with APACE;
Power from hot rocks; Hydronic cen-
tral heating.

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

Soft Tech Issue 47  $5
Micro-hydro buying guide; Solar on
the road; Earth-covered housing;
RAPS around Australia; Ducted air

Back issues and subscriptions
with a twist; Car of the future; Solar
power in the developing world.

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

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

Soft Tech Issue 55  $5
Critical mass; Solar renovation on a
budget; Wave power’s turbulent his-
tory; A solar-powered bicycle ferry;
Run an office printer on 12 volts;
Hemp: a new Australian industry?;
Make a model wind turbine

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

ReNew Issue 57  $5
Moora Moora- a solar powered com-
munity; Jackie French’s water pow-
ered house; Companion planting; A
hydro-powered eco-resort; Home

Available back issues of ReNew (formerly Soft Technology)

Publications order form Item           Price
GTH&G
BYOGT
Issue 41
Issue 42
Issue 45
Issue 46
Issue 47
Issue 48
Issue 49
Issue 50
Issue 51
Issue 52
Issue 53
Issue 54
Issue 55
Issue 56
Issue 57
Issue 58
Issue 59
Issue 60
Subscription

Total

Subscription and back issue payments:
 Cheque/money order enclosed OR please charge my:

 Bankcard         Visa          Mastercard

Card no: |___ ___ ___ ___|___ ___ ___ ___|___ ___ ___ ___|___ ___ ___ ___|

Signature_______________________Expiry Date :___/___

Subscriptions within Australia:  $20 for one year (4 issues).
For overseas subscribers:  New Zealand or PNG, AUS$25
Elsewhere:  AUS$32. All payments must be in Australian dollars.
For subscriptions & back issues send this form with payment to:
Alternative Tec hnology Association, 247 Flinders Lane,
Melbourne 3000,  Australia.  Fax: (03) 9650 8574.
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One of the most power hungry
tasks that a solar power system
can be asked to perform is that of

ironing. With the typical iron consum-
ing around 1200 watts or more, they
place a very heavy load on batteries and
inverter.

We recently decided to investigate the
market place for an iron with a smaller
appetite for those valuable watts. Al-
though a gas iron is available, from what
people have said to me, it seems that
most would rather use an electric iron.

A quick visit to a number of local elec-
trical shops produced a couple of travel
irons made by Korjo and a very nice lit-
tle steam iron made by Kenwood. This
iron had a footprint approximately half
the size of a standard iron, with the
power consumption stated on the label
being between 670 and 800 watts. We
decided to purchase this model, the
Discovery ST50, for further tests.

After a quick perusal of the instruc-
tion manual the main point to note was
the correct position for the voltage
switch, ie the 240 volt position must be
selected. Failure to observe this precau-
tion would result in a non repairable
failure of the iron.

After checking the switch was correct,
The iron was plugged into our SA21 in-
verter (connected to a 12 volt battery)
with the thermostat set to the first po-
sition. The inverter’s DC amp meter
displayed 80.4 amps immediately and
the base of the iron rapidly got very hot.
In fact, the heat was almost instantane-
ous, which would allow virtually im-
mediate use.

After a short period, the iron’s ther-
mostat operated, which of course re-

sulted in a power consumption of zero
amps. We were pleasantly surprised at
the duty cycle (period on to period off)
of this unit (about 50 percent), which
would probably allow it to operate off
much smaller inverters, perhaps as
small as 600 watt.

The overall construction of the iron
is quite good, and it features a non-stick
base, a fold down handle (which con-
tains the water for steam) and a lengthy
cord for connection. The continuously
variable thermostat allows for various
garment types and the push button
steam option is available for those stub-
born wrinkles. It is supplied with a well
written instruction manual and a 12
month guarantee with dealers Australia
wide.

On the down side, the iron was a bit
on the light side for some garments,

Low power clothes ironLow power clothes ironLow power clothes ironLow power clothes ironLow power clothes iron
If your inverter can’t handle those 1200 watt monsters, then you need a low power iron

such as jeans and other heavy materi-
als. However, overall we found the iron
to be a good compromise between full
size performance and low power con-
sumption.

Just in case those with smaller invert-
ers feel left out KORJO, which states it
is an Australian owned company, make
a very basic no-steam model with a
power consumption rating of just 270
watts. Although we have not tried out
this model, it may suit those unable to
operate the larger units.

Distributor/manufacturer contact:

The test iron came from Retravision,
but contact Breville P/L (the Victorian
Kenwood distributors) on
ph:(03)9349 1555 for other dealers.

Price: $42.50

Review by Brian and Helen Bartlett

The Kenwood Discovery ST50 travel iron has a lower power consumption than most
conventional irons—great for independent power systems!
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To make this

Cartesian diver

you will need:

fun things forfun things forfun things forfun things forfun things for
clever kids to makeclever kids to makeclever kids to makeclever kids to makeclever kids to make

•a long glass bottle with a wide
mouth—a spaghetti jar is good

•a large balloon to fit over the top of
the jar

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

is ideal
•some small weights—nuts and

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

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

To make the cartesian diver you will need a set of scales.
If you don’t have these, you can make a simple balance by
suspending a wooden ruler by a hole drilled exactly in its

centre, then hang-
ing a tin or other
suitable container
from each end.

The small plastic
film canister will
become the body of
your diver, so you
need to know how
much water it dis-
places (in grams).
To do this, fill it full
to the brim with
water and pour this
into one side of
your scales. Then
put the empty can-

ister in the other side and add small weights until the scales
balance.

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

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

kids’ stuffkids’ stuff

Figure 1.
Making your
diver is quite
simple. Here
you can see
how the bent
paperclip is
used to hold
the various
weights.

Learn about air pressure with this cartesian diver.



WWW: http://www.ata.org.au/ email: ata@ata.org.au                     October–December 1997        ReNew      73

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

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

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

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

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

kids’ stuffkids’ stuff
How your diver works
When the diver is floating, its weight is slightly less than
the water it is displacing—just like a ship. When you press
on the balloon, you increase the air pressure inside the jar,
but as water is virtually incompressible, it pushes on the air
inside the diver. This causes the air in the diver to compress,
so it takes up less space and therefore displaces less water,
making the diver too heavy for the water it now displaces.
This is why it sinks.

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

This is a real
working model of a
Solar Hot Water System. You can
build and take it apart again. Collector Size
432 * 432 mm, Tank volume 3.1 litres. The temperature can easily be
measured in different places. The performance can be measured in
different situations. This model is suitable for everyone that is interested in
energy efficient technology. Standard kit price $180:- FIS Australia.

Do you want to test the energy source for the next millennium.
Buy this unique experimental model of a Solar Hot Water System.

Completely designed and made in Australia.
Order from

EverEnergy Australia
PO Box 1382 Springwood QLD 4127
Email: info@everenergy.com. Welcome to the web site everenergy.com
Telephone 07/ 3290 4881 Fax: 07/ 3290 4809
Schools, Retailers and Wholesalers welcome for inquiries.

EcoDent Ad

Eco-friendly and Natural Health Directory
2nd Edition Out Soon (formerly Green Pages)
Promote your organisation or product in our directory

and on the Internet with EarthLink at a reasonable rate.
Check out our site http://www.earthlink.com.au

PO Box 645 KentTown SouthAustralia 5071
Email editor@ .com.auearthlink

EARTH Link

Telephone 05005 32784 (05005 EARTH)
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A smart pergola
Pergolas are a great idea if you have to entertain outdoors, but those large vertical beams
that most pergolas are made from have the drawbacks of providing insufficient shade in
summer, and blocking out the light in winter.

Sun-gola, as its name suggests, is a pergola that makes much better
use of the sun in winter, but blocks it in summer, allowing you to use
your outdoor areas all year round. It does this by the use of angled
louvres that allow the winter sun to pass between them, but not sum-
mer sun, which is much higher in the sky.

The Sun-gola is made from Colorbond steel and powdercoated gal-
vanised steel tubing, and is available in any of the standard Colorbond
colours. You can also have an existing pergola fitted with the Sun-gola
panels.

rrp from $120 per square metre. The Sun-gola is presently only available
in Western Australia.

For further information, contact Solar Option, ph/fax:(08(9313 5630.

Split-level hot
water
There is no doubt
that solar hot water
heaters are a great
thing, but the size of
their water storage
tank can make them a
problem to install on
some buildings.

Solahart have now
released their Stream-
line model, which is
a split level solar hot
water system. The
system uses the familiar hot water panels mounted on the
roof of the building, but the water storage tank is mounted
at ground level. This eliminates most of the heater’s bulk
from the roofline, and also allows for easier maintenance
of the tank.

The Streamline unit is is electrically boosted, for those
days when the sun doesn’t shine, and is available in 250
and 300 litre sizes. The units also feature thicker than stand-
ard polyurethane insulation to reduce heat loss, and the
cylinder is coated with two coats of ceramic lining, instead
of the usual one.

The Streamline comes with a five year warranty.
For more information, contact Solahart, 112 Pilbara St,
Welshpool WA 6106, ph:(08)9458 6211, fax:(08)9351 8034,
email: solahart@solahart.com.au, web site: http://
www.solahart.com.au

The Dome Home
If the traditional brick-veneer box is not the home for you,
then why not try living under a dome?

The dome company uses the simple yet versatile form
of geodesic domes to create buildings that not only have
an interesting and unusual look, but are functional and
cost-effective as well.

The unit shown is the Home Dome, but the Dome
Company have other ideas as well, including the Garden
Dome, and the Shade Dome, a variation on the traditional
shadehouse.

For further information, contact The Dome Company, 47
Edwards St, Sylvania Heights NSW 2224, ph/fax:(02)9522
6283, email: domeco@wr.com.au,
www: http://www.wr.com.au/domeco
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A lot of worms!
It is a sad and unfortunate fact that much of the waste that
goes into landfill is organic waste that could just as easily
be composted and turned into fertiliser. And one of the
biggest culprits when it comes to organic waste matter is
the food industry.

However, many forms of conventional composting are
both slow and difficult to implement for commercial scale
disposal.

The Eco Logical Organic Waste (ELOW) bin is an alter-
native form of organic waste disposal system. What it
amounts to is a large version of a home worm farm, and
each two-metre diameter bin can dispose of around a tonne
of organic waste per week. Just think how much waste
could be saved if every restaurant had one of these out the

back!
Because the bins

seal properly and
are lockable, they
do not attract flying
insects and vermin
such as mice and
rats.
For further
information, contact:
Debra Stone,
Steinmark Pty Ltd,
20 Arthur St, Eltham
VIC 3095,
ph:(03)9431 2909,
fax:(03)9439 1407.

A better refrigerant
With the phase-out of chloro-fluoro-carbons (CFCs) over the last few
years, there has been a need to find an alternative to CFC refrigerants
for airconditioning and refrigeration systems.

Victorian company Esanty have developed ER12 refrigerant, a direct
replacement for CFCs that requires no modifications to existing sys-
tems or equipment at all. ER12 consists of two components found in
natural gas—propane and iso-butane, along with an additive that makes
the gas smell like rotten cabbages for easy identification of leaks.

Despite being made from flammable gases, the refrigerant has been
proven safe for all systems, and is widely used in many other coun-
tries. According to the manufacturers, ER12 is a more efficient refrig-
erant than conventional refrigerants, and one 10kg cylinder has around
the same charging capacity as a 30kg cylinder of other refrigerant types.

For further information, contact Esanty Pty Ltd, 7 Thornton Crs, Mitcham
VIC 3132, ph:(03) 9872 3043, fax:(03) 9873 5925, email:
info@esanty.com.au,
www: http://www.esanty.com.au/

Simple
sinewaves
If you have a smaller
RAPS system, but
don’t want the limi-
tations of a modified
square wave in-
verter, then the
PowerSine sinewave
inverter range from
Power Conversion
Devices may be ideal for your system.

There are three inverters in the PowerSine range; a 600
watt (2400 watt surge) 12 or 24 volt unit, a 1000 watt (2800
watt surge) 12 volt unit, and a 1200 watt (3500 watt surge)
24 volt only machine.

The manufacturers say these inverters are capable of
starting difficult loads such as induction motors, and have
no power factor limitations. Other ratings include less than
five percent THD (total harmonic distortion), output volt-
age regulation to within ±2 percent, and efficiencies of up
to 94 percent.

Other features include 1kV input to output isolation,
battery under and over voltage protection, output current
limiting, short circuit and overload protection, and circuit
breakers on both input and output. These inverters are
also fully compliant with Australian standard AS3000.

rrp 600W model: $980, 1000W: $1695 and 1200W: $1495.
All prices are plus sales tax.

For more information, contact: David Sharpe, Sharpe and
Jephcott, ph:(03)9598 5775 or Richard Kluz, Power
Conversion Devices, ph:(03)9761 1252.



76      ReNew        October–December 1997 email: ata@ata.org.au WWW: http://www.ata.org.au/

productsProducts
Turgo turbine
If you have a permanent or semi-permanent creek or small
river with a reasonable fall on your property, then you have
the perfect opportunity to use that excess water to power
your home.

Mainland micro-hydro generators are made in New Zea-
land, and are capable of producing up to 500 watts of con-
tinuous power, depending on the water flow and head
available.

The turbines consist of a Turgo wheel turbine connected
to a brushless permanent magnet generator. The standard
model has a 24 volt output, but it is also available with 12,
48 and 96 volt outputs. Another feature of these turbines is
that each unit has its generator windings wound specifical-
ly to match the head and water flow of each individual site,
helping to provide the maximum power from the water
available.

The mainland micro-hydro turbines have a 520mm
square base, are 375mm high, and weigh around 35kg.

For further information, contact Stuart Walker Electrical
Ltd, 3 Boyes Place, Stoke Nelson, NZ, ph:+64 3 548
0888, fax:+64 3 547 6305.

Recycled pallets
Put simply, hardwood pallets are a terrible waste of trees! Most of
them are never recycled because they are poorly made from low-
quality wood, and are suitable for only one use.

The Vicfam Hygiene Pallet is not only fully reusable, it is made from
recycled HDPE (high density polyethylene), making it extremely durable and to-
tally corrosion and rot proof. This pallet is specifically made for the food and pharmaceu-
tical industries, and can be steam cleaned or chemically sterilised without damage.

The Vicfam pallet has a static payload rating of up to 8000kg, and has four-way forklift and two-
way pallet jack entry points. The pallet has a standard size of 1165 x 1165 x 150mm, and comes with
a full three-year replacement warranty.

rrp $135, or can be rented or purchased over an extended period.

For more information, contact Specialised Pallets – Sales & Rental P/L, 187 Allambie Rd, Allambie
Heights NSW 2100, ph:(02)9975 7758, fax:(02)9975 7759.

Dishlex Global
500 Dishwasher

If you’re in the market
for a new dishwasher,
the Dishlex Global 500
could be just what you
are looking for.

The machine was de-
signed in conjunction
with the Centre for De-
sign at RMIT and has
been given both a six-
star energy rating and an
AAA water rating, which
are both the highest possible.

The Dishlex has eight wash programs, plus an economy
and half-load option. Other features are a four-stage filter
system and fold-down lower dish racks to allow for large
items like pots and pans.

According to Dishlex, if every dishwasher in use in Aus-
tralia were replaced by the Global 500, approximately 10.5
billion litres (10.5 million tonnes) of water would be saved
and carbon dioxide production reduced by 700,000 tonnes
each year.

The Global 500 is available in a range of colours, includ-
ing all black and all white, and is available in freestanding
and built-in models.

rrp $999 to $1500

For more information, contact: Clinton Graham, Southcorp
Appliances, PO Box 552, Bayswater VIC 3153,
ph:(03)9721 1222, fax:(03)9720 5080.
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SolarShed
The SolarShed is a metal shed designed specifically for
housing the components of an independent power sys-
tem.

The shed is made from zincalum steel, and features a
specially sloped roof suitable for mounting solar panels to
allow them to take best advantage of the sun. Each shed
has a polycarbonate window, two lockable doors, and two
separate internal compartments, allowing the batteries and
other equipment to be housed separately. By substituting
the roofing sheets with clear polycarbonate, the SolarShed
can be used as a greenhouse.

According to the manufacturers, the SolarShed is suit-
able for use in most parts of Australia—covering latitudes
from 13° to 45°—except for the very northern most parts
of the country. The SolaShed is 2522 x 3645 x 2640mm
high, and weighs around 250kg.

rrp $1800

For further information, contact SolarShed, PO Box 156, St
Albans VIC 3021, ph:(03)9390 2613.

productsProducts

Deep-cycle batteries
Ariel Batteries, of Clifton Hill in Victoria make a range of deep cycle batteries
suitable for RAPS and other applications.

Their latest design is a 720 amp-hour, two-volt cell aimed specifically at the
independent power supply market. The cells have such features as 1/8 inch
thick, low antimony plates to reduce gassing, a large acid reservoir, and glass
fibre separators between the plates to improve strength and cell life.

The unit actually consists of three 240 amp-hour cells connected in parallel.
This allows the three cells in this unit to be removed and replaced individually,
should the need arise.

The cells have an expected life in RAPS applications of around ten years, though this will depend on
the depth and frequency of discharge. The cells are designed to be connected by bolting their termi-
nals together, thus eliminating the need for cables between cells. Dimensions of the cell are 390L x
170W x 260H (including terminals), and they weigh around 35kg.

rrp $220

For more information, contact: Ariel Batteries, 660 Smith St, Clifton Hill VIC 3068, ph:(03)9482 1828.

What a chair!
If you have to sit in
front of a computer or
behind a desk all day,
then having a
chair that is com-
fortable is very
important.

Looking like some-
thing from a Batman
filmset, the Aeron
Chair, by Herman
Miller has been de-
signed to fit exactly to
each individuals
body shape, greatly
reducing fatigue
and improving sit-
ting posture.

There are three
sizes available, to fit virtually anyone. They
have many adjustments, including height, tilt tension, for-
ward tilt, adjustable armrest positions and an adjustable
lumbar support.

The seats are made from materials that breathe to in-
crease comfort, and are available in 12 colours, while the
base and frame are available in two colours.

To add ethics to style, the chairs also make use of recy-
cled materials, with the bases being made from recycled
aluminium, and the frames from recycled plastics.

rrp from around $700

For more information, contact Herman Miller Australia Pty
Ltd, 33 Russell St, Melbourne VIC 3000, ph:(03)9654 5522,
fax:(03)9654 5969.
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New Selectronic
sinewave inverter
It seems there are more small sinewave invert-
ers entering the market all the time. Selectron-
ic Australia, manufacturers of the SA series
sinewave inverters, now have a much smaller
unit available for those who just don’t need 1200
watts or more of continuous inverter power.

The new inverter has been designated the
SE10, and has a continuous output power of
350, with a maximum surge capacity of 1000
watts, which should be enough to start most
appliances with smaller sized motors, includ-
ing fridges. The SE10 is available in 12, 24 and
48 volt versions, which should cover the vast
majority of independent power systems.

Other features of the inverter are adjustable
demand start and reverse polarity protection,
and it also has a DC volt meter. The SE10
weighs around 4.6kg, and comes with a two-
year warranty.

rrp $720 plus sales tax

For further information, contact Selectronic
Australia on ph:03)9762 4822,
email: sales@selectronic.com.au

productsProducts
Solar water purifier
Many places in the world rely on
groundwater for agriculture and do-
mestic uses. The trouble is that this
water is usually mineralised, and of-
ten too salty for use.

The Solarflow Solar Powered
Brackish Water Purifier contains a re-
verse osmosis water filtration system,
a 120 watt solar panel and optimiser
power supply, and an optional ultra-
violet light (UV) steriliser unit.

The system is capable of producing
up to 400 litres of drinking water per
day by removing both dissolved salts
and water-borne particles. By reusing water flowing through the sys-
tem to help drive the pump, dependence on solar power is reduced.
This represents a significant cost saving.

Westwind say that the purifier has attracted a lot of interest from
developing countries and rural Western Australia.

rrp $6188 for the purifier system, $1538 for the solar panel/optimiser,
and $750 for the optional UV steriliser. (not including sales tax).

For more information, contact GP and GF Hill, 29 Owen Rd, Kelmscott
WA 6153, ph:(08) 93995265, fax:(08) 9497 1335, email:
venwest@iinet.net.au

LOW COST POWER SYSTEMS
from Sharpe & Jephcott

We can better any genuine written quotes.
Systems from 250 Watts to 25000 watts.

• Solarex VLX 80 Watt panels $550 (min order 2)
• P/C sine inverters (made in Melbourne): 1200W, 24 volt: $1495;
  600W, 12 or 24 volt: $980 (other sizes available)
• Used batteries with warranty
• We can source any product for you at reduced prices
• We buy & sell used equipment
• Special equipment made to order
• Don’t throw away your damaged inverter etc: we can fix it!

We are qualified electrical engineers (ex SECV) who run our own
houses from solar derived electricity.

5 McLauchlin Av., Sandringham 3191 Vic, Ph:03 9598 5775

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

Please contact: GLGLGLGLGLOCKEMANN PECK ENGINEERINGOCKEMANN PECK ENGINEERINGOCKEMANN PECK ENGINEERINGOCKEMANN PECK ENGINEERINGOCKEMANN PECK ENGINEERING
Tele / Fax (02) 9481 8860 Mobile: 0411 863 693

P.O. Box 357 West Ryde NSW 2114
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David BaggsDavid BaggsDavid BaggsDavid BaggsDavid Baggs
Pty Ltd

9 Featherwood Way
Castle Hill NSW 2154

Ph:(02)9899 2003
Fax:(02)9894 9168

Solar, Earth &
Environmental

Buildings

Architects and building consult-
ants specialising in all types of
health-oriented, ecologically
sustainable projects, including
owner-builder documentation,
Australasia wide.

N

NationalNationalNationalNationalNational
➡

Alco
Deep cycle batteries

Quality batteries
built in the USA

6 volt, 200 to 1200ah
Phone or fax the experts at:
Alco Battery Sales (Aust)

Geoff Rees: ph:(07)3841 3009
fax:(07)3841 0946

David Rees: ph:(02)9637 1544
fax:(02)9897 1849

Local Suppliers’
Directory

The GlockThe GlockThe GlockThe GlockThe Glockemannemannemannemannemann
WWWWWater Pater Pater Pater Pater Poweredoweredoweredoweredowered

WWWWWater Pater Pater Pater Pater Pumpumpumpumpump
• Reliable water-powered water pumping
• Low fall, as little as half a metre
• Pumps to a head of 200 metres
• Runs quietly – environmentally safe
• Versatile – install in any creek or river
• Minimal maintenance
• Easy to operate – no fuel costs

For further info: Ring Sydney (02) 9481 8860
Mobile: 0411 863 693 Fax (02) 9481 8860

Write to: P.O. Box 357 West Ryde 2114

SONNENSCHEIN dryfit™
A200, A500 & SOLAR BLOCK Series

PROFESSIONAL QUALITY GEL BATTERIES

★ Excellent No-Nonsense German Quality
★ Supurb for Solar, Cyclic, 4WD, Marine & Aviation
★ Completely sealed. No maintenance. Use in Any Position
★ Highly resistant to vibration & extreme conditions
★ Very low self-discharge, long storage life, easy charging
★ Super reliable 2, 6, 8, 12 volt in 1 to 200 ah sizes

12 Month Warranty • All Aussie Cards • Australia-wide Deliveries

☎ 02 -  02 -  02 -  02 -  02 - 995 30303995 30303995 30303995 30303995 30303
PO Box 1212  Nor th Sydney  NSW  2059  Fax: 02 9953 9191

Also other professional DRYFIT GEL & mainstream
batteries, Switch-mode Mains Chargers, Electric
Vehicles, Inverters, UPS & Power Accessories

Resellers, Wholesale & Quantity Inquiries Welcome

Australian EthicalAustralian EthicalAustralian EthicalAustralian EthicalAustralian Ethical
Investment & EquitiesInvestment & EquitiesInvestment & EquitiesInvestment & EquitiesInvestment & Equities

TTTTTrrrrrustsustsustsustsusts
Suite 66, Canberra Business Centre

Bradfield St Downer ACT 2602
Ph:008 021 227

For investors, society and
the environment

For superannuation and other
investments managed on a
conservative basis. Your money
will be earning solid returns
without compromising your social
and environmental values.

Solar panelsSolar panelsSolar panelsSolar panelsSolar panels
RRRRRegulatorsegulatorsegulatorsegulatorsegulators

NATIONAL DISTRIBUTOR

TTTTTrade enquiriesrade enquiriesrade enquiriesrade enquiriesrade enquiries
welcomewelcomewelcomewelcomewelcome

National toll freeNational toll freeNational toll freeNational toll freeNational toll free
1800 773 5111800 773 5111800 773 5111800 773 5111800 773 511

Solar by Choice
ANYWHERE IN AUSTRALIA

CHOICE ELECTRIC CO. MAINTAINS A LARGE STOCKED
WAREHOUSE FOR IMMEDIATE DISTRIBUTION OF:

• Solarex Solar Modules and Accessories
• Choice Fluoro Lighting Inverters
• Choice Compact Fluoro Lamps and Fittings
• Choice DC Electronic Timer Switches
• Century Yuasa Enersun Batteries
• Latronics Power Inverters

8 Nullum Street, Mur will., NSW 2484 Tel:(066) 72 4033 Fax:(066) 72 4664
3 Prospect Street, Bowen Hills, Qld. Australia 4006
Tel: (07) 3252 4909   Fax: (07) 3854 1038

Choice Electric Co.
Solar by Choice

WOOD STOVES
with

Cast Iron durability

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

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

• Large self cleaning cast iron oven

• Large cooking surface with ground hot plates

• Choice of models and finishes

An architectural practice
specialising in:

• Ecologically sustainable
building design
and planning.

• Rammed earth design
and contracting.

• Computer Aided Design and
presentation (using ArchiCAD)

Ariel BatteriesAriel BatteriesAriel BatteriesAriel BatteriesAriel Batteries
660 Smith St,

Clifton Hill VIC 3068,
ph:(03)9481 5731

All types of deep cycle
batteries ranging from
12 volt 60 amp-hour to
2 volt 720 amp-hour.

50 years experience

Ph:(07)3290 4881, fax:(07)3290 4809, email:

info@everenergy.com

TTTTTest the energy source for theest the energy source for theest the energy source for theest the energy source for theest the energy source for the
next millenniumnext millenniumnext millenniumnext millenniumnext millennium

with our fully working
Solar Hot Water Heater model.

Collector is 432 x 432mm,
tank volume is 3.1 litres.

Just $180

SelectronicSelectronicSelectronicSelectronicSelectronic
ComponentsComponentsComponentsComponentsComponents
Ph:(03)9762 4822, Fax:(03)9762 9646

True sinewave inver ters.
Sizes from the new SE10
with 350 watt continuous and
1000 watt surge rating, up to
the SA41 with 3600 watt
continuous and 8500 watt
surge capacity.

Wind
Generators

•22 amps at 25 knots
•starts charging at 6 knots
•weighs just 6kg
•3 year warranty

Ph: 0411 22 4807
Fax: (07)5598 1710

PO Box 147, Tugun Qld 4224

COMPOSTING
TOILETS

Supplying the best
• Poo-lution Buster Dunny
• Wheelie Batch
• Clivus Multrum
• Natureloo
• Envirolet

Kits and Parts
Compost Toilet Systems

Ph/Fax 066 84 3468

BABABABABATTERTTERTTERTTERTTERYYYYY
ENERGENERGENERGENERGENERGYYYYY

Suncycle and SungelSuncycle and SungelSuncycle and SungelSuncycle and SungelSuncycle and Sungel
Lead Acid BatteriesLead Acid BatteriesLead Acid BatteriesLead Acid BatteriesLead Acid Batteries

for Rfor Rfor Rfor Rfor Remote Areaemote Areaemote Areaemote Areaemote Area
PPPPPower Systemsower Systemsower Systemsower Systemsower Systems

Freecall: 1800 819 829

Ecosystems
453 Nepean Hwy
Brighton VIC 3187
Ph:(03) 9596 8455
Fax:(03) 9596 8290

Distributors of Dowmus
composting worm farm
toilets.

Composting
Toilets

DODODODODOWMUSWMUSWMUSWMUSWMUS
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Newton Systems
6 Alma St, Chadstone VIC 3148

Ph: (03) 9569 8485
Mobile: 0417 736 737

Design and supply of
solar electricity systems
for 4WDs, off-road
campers, caravans and
marine.

Also suppliers of solar
system products.

Renewable Resources
Workshop

Rod, Ros and Andrew Menzies
 1 Railway St, Colac, VIC

Ph:(03)5231 3593 Fax:(03)5231 1844

Solar - Wind - Hydro
Solar Panels, Wind Generators,
Micro Hydro Generators, Deep
Cycle Batteries, DC to 240VAC
Inverters. Environmentally
Friendly Power & Products.

Design, Sales, Installation
and Maintenance

(Accredited SEIAA Member)

Melbourne Rd, PO Box 2194
Shepparton Sth Vic 3632

Ph:(03)5823 2223 Fax:(03)5823 1344
We offer you choice & quality
throughout central & Nthn Vic

& Sthn Riverina

✴ Power systems – Solar, Wind, Hydro
✴ Solar water heating
✴ Solar pumping & electric fencing
✴ Solar pool heating
✴ Gas & low-voltage fridges & freezers
✴ Coonara wood heaters
✴ Customised system design
✴ Supply, installation and service

SOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGE

Authorised State Distributor:
Solarex, Selectronics, Century,
GNB, Sunergy Amp Hr
Importer:  Rutland Wind Turbines
Also: DC and Gas Fridges,

Ex Govt. Batteries

115 Martin St. Brighton VIC 3186
Ph: (03) 9596 1974
SEIAA Accredited

TRADE ENQUIRIES WELCOME

LATERAL  TECHNOLOGY
Est. 1987

SolarSolarSolarSolarSolar, Wind and Hydro P, Wind and Hydro P, Wind and Hydro P, Wind and Hydro P, Wind and Hydro Powerowerowerowerower
RRRRRemote Area Pemote Area Pemote Area Pemote Area Pemote Area Power Systemsower Systemsower Systemsower Systemsower Systems

Batteries, Inverters, Generator Sets,
Chargers, Gas Refrigerators, Solar Water

Pumping, Communications
Design, Manufacture, Sales, Installation

and Service
Member SEIAA, ATA

Fully Accredited Design, Install No. 509

Authorised Sales and
Service Centre

McDonalds Track, Narracan Tel:(03) 5168 1224
PO Box 674 Moe 3825 Mobile: 019 932 444

SOLAR
HOME ENERGY

SYSTEMS

P.V. Panels • Inverters & Chargers
‘Solar Seeker’ Tracking Units

All types of Batteries
Hot Water Systems
Power Generators,
Hydro, Fuel, Wind

GIPPSLGIPPSLGIPPSLGIPPSLGIPPSLAND ENERGY ALAND ENERGY ALAND ENERGY ALAND ENERGY ALAND ENERGY ALTERNATERNATERNATERNATERNATIVETIVETIVETIVETIVE

325 Bellbird Rd, Bairnsdale Vic 3875
Ph:(03) 5157 9304

VICVICVICVICVIC
➡

Heliosolutions
Ross Horman

PO Box 135
Riddells Creek Vic 3431

Ph: (03)5428 7676

Supply and installation of
domestic solar systems for
electricity production and hot
water. Photovoltaics, wind and
micro-hydro systems or
hybrids designed to suit.
SEIAA Accredited. Advanced
Certificate of Renewable Energy
Technology.

greenworld
Office Products

The High Quality Alternative
http://www.greenworld.com.au
Ph:9796 2413 fax:9707 4738

•Remanufactured laser cartridges
•Recharged ink jet cartridges
•GreenDisk floppy disks
• Ecosys printers
• Eco-Mouse mats
•Reloaded dot matrix cassettes
• Floppy disk recycling service

Gordon Wilson
Renewable Energy Consultant

74 Skene St Dunkeld Vic 3294
Ph:(03)5577 2205 Fax:(03)5577 2402

Mobile: 019 937 635
email: ham23@vicnet.net.au

Design, supply and installation of
Remote Area Power Systems

Prime Power/Standby Generators

52 Faithfull St
Wangaratta Vic 3677
Ph:(03) 5721 9900

Central heating - hydronic,
ducted, wood and gas systems.
Solar - hot water, electricity and
pool heating.
Solid fuel - room heaters, cookers.
Water - pumping and filtering
systems.

NSWNSWNSWNSWNSW
& A& A& A& A& ACTCTCTCTCT

➡
Shoalhaven SolarShoalhaven SolarShoalhaven SolarShoalhaven SolarShoalhaven Solar

Shop 3/90 Worrigee St
Nowra NSW 2541

Ph:(044)23 2555 Fax:(044)23 4900

Renewable energy power systems.
Solar hot water systems. Slow
combustion stoves. Central heating.
Plant chemistry paints. Solar pool
heating. Alternate Technology books.
Sewage treatment systems.

The Energy
Shop

27-29 Sydney Rd
Goulburn NSW 2580

Ph: (048) 22 2777
Fax: (048) 22 2590

• 10 Years Experience in the
Business

• Fully Accredited Designers
and Installers

• Proven Backup and Service

Double Glazing?

Contact us for an inexpensive

alternative window insulation.

Our complete window insulation kit
enables you to install an energy
saving membrane easily & cheaply.

Winter Windows
PO Box 773, Jamison Centre,

ACT 2614. Tel/Fax (06) 251 3570

Design, supply, installation &
maintenance of renewable
energy power systems for home
and farm.
Solar, wind, micro-hydro &
hybrid systems.
Contact us for a site inspection
and evaluation.

Power
Alternatives

PO Box 53 Yarram Vic 3971
Ph:(03)5186 1252,

(03)5145 5655
Mobile: 015 560 924

Renewable
Energy

Systems
RMB 1773

Samaria via Benalla VIC 3673,
Ph/fax:(03)5768 2248

RAPS design
Component sales

System installation
High quality, cost effective systems

designed to your requirements.
Environmentally responsible

products.

Yager  ElectronicYager  ElectronicYager  ElectronicYager  ElectronicYager  Electronicsssss
Ph/Fax: (02) 9979 9672

PO Box Q43, SYDNEY NSW 1230
EMAIL: yager@mpx.com.au

Modified
square wave and

sinewave inverters,
Phoenix Amorphous

Solar Panels and
Regulators

Working Stirling
and Steam Models

26 page illustrated catalogue $5
(refundable on first engine order)

Keith and Lynn Steel
PO Box 136 Dayboro Qld 4521

Ph:(07)3425 1698 Fax:(07)3425 1204

Westwind
Wind Turbines

2.5kW $7,025
10kW $21,250

Charger/Controller
2.5kW $2,560
10kW $3,625

GP & GF Hill Pty Ltd
Manufacturer

Westwind Turbines
29 Owen Rd, Kelmscot,

WA 6111, Australia
Ph:(08)9399 5265 fax:(08)9497 1335
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For Sale: Selectronics Silver Se-
ries SPI 1500-SS 24 volt inverter
(mod. sine wave). Excellent con-
dition, with handbook. $1000.
Ph:(03)5341 7807, 018 501 891.

Inverter: 24VDC to 240VAC. Se-
lectronic SA30. True Sinewave, ex-
cellent condition. 12 months use.
3000W ½hr, 6000W maximum
surge. $2,200 ono. Ph:(06)236 8385.

Battery Bank: Exide Energystore
(6RP1000), 24 volt 500 amphour

WWWWWAAAAA
➡

Solar Tasmania
A division of VK Electronics Pty Ltd

214 Mount St, Burnie Tas 7320
Ph/Fax:(03) 6431 7733

Solarex and BP Solar panels,
inverters, regulators, deep
cycle batteries, low voltage
lighting, DC fridges, water
pumps, wind generators.

We supply and design. Free
quotes and information on
request. Ask for Noel Stutterd.

ALTERNATIVE POWER SPECIALISTS

PO Box 192 Kuranda Qld 4872
Ph: (070) 930 253
Fax: (070) 930 408

Suppliers of reliable equipment
for your RAPS system. We also
offer a professional design,
installation and maintenance
service in all areas of North
Queensland.

TTTTTASASASASAS
➡

Ausolar
Solar & Renewable

Energy Systems

3 Bronzewing Crs,
Deception Bay Qld 4508

Ph:(07)3888 5051 Fax:(07)3888 2114

Design, Manufacture, Installation,
Supply of renewable energy systems.
Electricity for homes, farms,
caravans, 4WDs, – Hybrid system
specialists. Solar water pumping,
electric fencing, solar modules,
inverters, batteries, highest quality
standard, 10 years experience.

All Domestic & Indust. Applications

QLDQLDQLDQLDQLD
➡

ACN 001 803 809

PO Box 258, Proserpine QLD 4800,
ph:(079)47 6209, fax:(079)47 6214

Vitrifrigo 12/24 volt
Fridge/freezers
Fitted with Danfoss

compressors, leaders in the
marine and caravan markets.

Compact, practical, stylish
and well insulated.

Large range

Classifieds

Solar Sales Pty Ltd
PO Box 190, Welshpool, WA 6986

Ph:(08) 9362 2111, Fax:(08) 9362 3231
Email: solar@ois.com.au

WWW: http://www.solarsales.oz.nf

• Solarex Solar Panels
• Deep Cycle Batteries
• Charge Regulators
• Sine Wave Inverter/Chargers
• Mounting Frames & Cables
• System Design Service
• Domestic and
  Commercial

battery bank. Little use. Good con-
dition. Large enough to run a
house. Currently located in Mel-
bourne. $1950. Inverter: 24 volt
1800 watt modified square wave,
built by Butler Solar. Rugged and
reliable. $500. Phone Mick on
(03)9383 5775.

12 volt fluoros: 20 watt. Includes
light fitting, inverter and tube. $25
ea. Also low voltage light bulbs,
BC base, assorted wattages, 12 24,

32 and 110 volts. Cheap. Also
Electric scooter, 12 volt. 3 wheels
with seat. Forward and reverse
Works well. $150. Ring (03)9386
9511.

Electric Vehicle Motor: Preslite
96 volt DC. Suitable for powering
a small car to over 60 kmh. Good
condition. $195. Also Dunlite
Wind Generator. Generator only
plus some parts. 32 volt, 750 watts.
$100. Ring Michael on 9383 5775.

Beautiful 2+ acre property with
2-3 bedroom mudbrick house.
Northern aspect with 360° views,
solar power, 7000L water tanks,
large shed, Waterford wood heat-
er, 1 X L slow combustion cooker,
gas refrigerator. Fruit and nut or-
chard plus many native trees and
shrubs. Biodynamic sprays only.
Creek on boundary. ‘Rainbow
Cottage’ 5 min from Avoca.
03 5465 3324. $80,000

Classified advertising is available in ReNew. The cost is $30 for up to 30 words. Classified advertising is free to Alternative Technology
Association members. Send Your adverts to: ReNew, 247 Flinders Lane, Melbourne VIC 3000, ph:(03)9650 7883, fax:(03)9650 8574.
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1500 watt
Switchmode

Inverter
Featuring the lastest in switchmode technology this
amazing inverter will provide 1500 watts of mains
power from a suitable heavy duty 12 volt DC car,
boat or truck battery.

The new 1500 watt Inverter features several
protection devices such as Over Temperature,
Overload Shutdown, Automatic Fan Cooling, Low
Battery Warning, Low Battery Shut Down.

It will operate TV's, VCR's, Computers, Drills,
Microwave Ovens, Fridges, Freezers & more.
Ideal for use in remote homes, boats, cars, etc.

Ph/Fax:   (02) 9979 9672
PO  Box  Q43, SYDNEY NSW 1230
EMAIL:  yager@mpx.com.au

YAGER
ELECTRONICS PTY. LTD.

A.C.N. 060 819 516      For more details ask for our free catalogue.

SPECIFICATIONS
Output Power

Output Continuous
Output Surge
Output Wave Form
Efficiency
No Load Draw
Dimensions
Net Weight

25min @ 1500W
10min @ 1700W
1200 watts
2500 watts
Mod. Sine Wave
90%
600mA
425L x 240W x 77H
3.6kgs

$795.00
Special Price

Delivery: $10
Australia only

House KeepingHouse Keeping

Corrections from issue 60
In an effort to stay off the ABC’s Media
Watch program, we would like to point
out some errors that appeared in the
previous issue. Many were pointed out
to us by astute readers, whom we thank
for taking the time to write or call. We
apologise to any individuals or organi-
sations affected by these errors.

On page 12, a piece on BP Solar in
the Phillippines was headed ‘BP Solar
in Indonesia’. It should have read ‘BP
Solar in the Phillippines’.

On page 17, the phone number for
Leaf Eater water diverters was incorrect.
The correct number is 1800 067 744.

On page 20, some of the red lines
denoting positive wiring in the Watson’s
system diagram did not print. The miss-

ing cables can be traced through the
bridges in the black, negative cable lines.

On page 27 the contact details for Na-
ture Loo were incorrect. The correct
details are: PO Box 1213 Milton
Queensland, 4064. email:
natloo@ozemail.com.au

In the introductory paragraph on page
30, Maureen Ford was incorrectly iden-
tified as ‘Margaret’. We would like to
make it clear that the mistake was made
by us, not Maureen’s husband, Harold.

On page 34 the photograph of the
photovoltaic array should be credited to
Western Power. The photo’s caption on
page 35 incorrectly states that each ar-
ray produces 20 kilowatts of electricity
for a total of 320 kilowatts. Each tracker
supports 16 panels with an 85 watt
nominal rating, and the whole system

This new section has a number of purposes, the main one

being to squeeze in items that didn’t fit in anywhere else
has a peak of 21.7 kilowatts.

On page 60, the advertisement for
Battery Energy was missing the black
plate. The advertisement appears in full
in this issue.

On page 71, in the second paragraph
of the first column, battery rating is
given as ‘about 500 cycles or more for a
10 percent depth of discharge’. This
should have read ‘about 5,000 cycles or
more for a 10 percent depth of dis-
charge’.

Glossary goes online
The glossary that appeared in the pre-
vious issue is not finished! It is now part
of our web site (http://www.ata.org.au/
glossary.htm to go there directly). Read-
ers are invited to send in suggestions for
new glossary items. Thanks to those of
you who have already made contribu-
tions, they should appear on the web
site soon.
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