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This is a special issue of ReNew as it marks 20 years of reporting on appropri-
ate and renewable technology. Soft Technology was established as the only
community-based forum in which to share ideas and promote products

designed to lead us towards energy reform and conservation. Over its history Soft
Tech, now ReNew, has provided information, ideas and inspiration to tens of thou-
sands of Australians seeking a more sustainable lifestyle.

After the initial print run of a few hundred, Soft Tech quickly became an impor-
tant reference for the DIY backyarder who didn’t want to follow the path of ready-
made appliances or the consumption patterns of modern lifestyles. Where there
were no alternatives available, people pushed the boundaries of what was achiev-
able, fashioning their own energy systems and control gear, and aspiring to low-
energy living.

As you flick through back issues or scroll through the pages of SoftROM, pretty
much anything to do with household energy use and conservation has been cov-
ered in one form or other, with practical solutions and tips provided by multi-
tudes of energy enthusiasts. Even now, when new readers first learn that the
magazine has been published for two decades, it is common for people to play
‘catch up’ and order 10 or 15 back issues.

Michael Harris, who was an editor of Soft Technology, and long-time manager of
Alternative Technology Association, said that when he and a few others were dis-
cussing photovoltaic technology as an option for domestic use back in the yea-
olde days of the late 1970s, it was still a developing concept and not commercially
available. It was straight out of the space station talk, and their commitment to it
placed them in a league of their own (people of vision now, strange techno-hip-
pies then). See our ATA history on page 40.

As we step into the next decade of environmental publishing, we do so in a very
different atmosphere, literally. We don’t speak of renewable energy technology as
alternative any more, and hope has been replaced with urgency.

Our article on Germany’s programs to source 21 per cent of its power needs
with renewable energy by 2010 (page 28) is an example to Australia and the world
for what needs to happen. In comparison to Germany’s hard-line approach, the
Australian government’s mix of programs to cap greenhouse gas emissions, in-
cluding plans for just two per cent of renewable energy to be sourced from
renewables by 2010, is put to shame.

This issue of ReNew has developed into somewhat of an assessment of the op-
portunities available for the renewable energy industry in all sectors. It points to-
wards ways to improve their adoption in remote areas and in all manner of other
settings such as our article on renewables for renters, and people on the road.

As we talk of moving from the carbon into the hydrogen age, let’s hope that we
will soon share in something of Mick Harris’ nostalgia which reflects how far we
have really come.

Kulja Coulston

Celebrating 20 years of
reporting on renewable energy
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Conditions and how to enter
(1) The competition is open to anyone who subscribes to ReNew or joins

the Alternative Technology Association (ATA) during the competition
period, including existing subscribers and ATA members who renew their
subscription/membership during the competition period.

(2) The prize is not redeemable for cash.

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

(4) The competition runs from 1 June 2000 to 12 January 2001.
Subscriptions/memberships must be paid by 5pm on Friday 12 January
2001 to be eligible.

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

(6) ReNew subscriptions cost $22 per year. ATA membership costs $44 per
year ($33 concession). Overseas subscriptions cost AUD$27 in NZ and
PNG, AUD$35 elsewhere. Two year subscriptions and memberships are
also eligible.

(7) To subscribe or join the ATA, use the subscription form on page 58 of this
magazine (or a copy of it), or call the ATA on (03) 9388 9311 to pay by
credit card.

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

The ReNew/RGS Technology/Federal Solar Batteries subscriber competition is proudly sponsored by RGS
Technology and Ryde Batteries. For more information RGS Technology can be contacted on ph:(03)5470 5890,

fax:(03)5470 5892. Ryde Batteries can be contacted on ph:(02)9879 5422, fax:(02)9807 3700.

Features of the RGS 24 volt
40 amp Battery Charge
System
• Output voltage: 12-16V DC,

24-32V DC

• Output current: 0-40A DC

• Max. power consumption: 2000VA

• Soft Start Time Delay: 1 minute

• Dimensions: 500mm wide x
350mm deep x 160mm high

• Weight: 15 kg

• Protects: generator input,
inverter input, load output,
charger input, battery output,
heatsink temp

Total prize value: $3570*

An RGS Battery Charge Controller and
Federal 24 volt battery bank

in the ReNew/RGS Technology/Federal
Solar Batteries subscriber competition

WIN!

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

*Take out a ReNew subscription or ATA membership before 12 January 2001, and
you could win an RGS Battery Charge System valued at $1650 complete with a
Federal 8L16 420 amp-hour 24 volt battery bank supplied by Ryde batteries valued
at $1920. Total prize value $3570 plus tax if applicable. See the conditions below,
and get your subscription in today!

The RGS Battery Charge System is the first battery charger to be designed specifi-
cally for the independent power supply market. It indicates power, charge, current
limit, over temp, stop generator and generator speed (high, OK and low).

This controller will integrate with the rest of your system and is compatible with
all leading brands of inverters, generators and batteries. The stop generator relay
function allows this system to automatically stop petrol pull start generators when
the batteries are fully charged, minimising generator running time.

The Federal 8L16 420 amp-hour 24 volt battery bank included in this competition
is supplied by Ryde Batteries and will compliment the charging system. The Fed-
eral Solar Range uses micro-porous polyethylene envelope separators to eliminate
short circuits and extend battery life.
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[Up front]

BP Amoco shareholder
challenge
A coalition of BP Amoco shareholders
and environmentalists called for the
company to abandon its planned
Northstar offshore oil production facil-
ity in the Arctic Ocean, and longer-term
plans for exploration in the Arctic Na-
tional Wildlife Refuge. The coalition said
BP should instead divert the funds to
large-scale photovoltaic production. At
the BP Amoco Annual General Meet-
ing, 13 per cent of shares, or one in six
votes cast, supported the resolution to
stop the Northstar project. The value of
these shares is US$12 billion. The com-
pany resisted saying it already held 20 per
cent of the PV market and its conven-
tional business interests was what made
this possible. BP Amoco plans to expand
its investment in renewables by five or
six fold in the next seven years.

Renewable Energy World

Californians paid to retire
polluting vehicles
Tough emissions testing in California
means that many older vehicles will fail
to meet the state’s standards. These pol-
luting vehicles must be repaired or re-
tired from the road. Under a new
program, Smog Check Consumer As-
sistance Program (CAP), Californians
can collect US$1000 to permanently

retire a vehicle or up to US$500 to as-
sist with repairs. CAP is effective from
1 July 2000 and hopes to cause the re-
moval of 50,000 polluting vehicles from
the streets.

Australia’s emissions
increase
The uproar and embarrassment follow-
ing the release of the 1998 National
Greenhouse Gas Inventory figures has
all but disappeared, leaving in its wake
widespread concern about Australia’s
failure to address climate change issues
on a national level.

The figures indicate that Australia’s
greenhouse gas emissions in 1998 in-
creased to 454 million tonnes of carbon
dioxide per year compared to 431 mil-
lion tonnes in 1997—with the rate of
Australia’s greenhouse gas emissions
pegged at 16.8 per cent above 1990 lev-
els.

By increasing emissions, Australia is
becoming less able to achieve its reduc-
tion targets of 108 per cent of 1990 lev-
els, as negotiated under the 1997 Kyoto
Protocol. The government has at-
tempted to shrug off renewed pressure
for it to ‘get serious’ about greenhouse
by claiming the increase was expected
and due to economic growth, and a
‘mix’ of reduction policies introduced
since 1997 should ensure this rate was
not repeated in subsequent years.

Friends of the
Earth climate
campaigner Tristy
Fairfield said the
community won’t
be duped by inac-
curate economic
arguments.

‘Globally in
1999 emissions
dropped by 0.5 per
cent, while the
world economy

expanded 2.5 per cent in the same year.
In 1998 China’s economy grew by 7.2
per cent while its emissions dropped 3.7
per cent. Denmark and Germany have
also had remarkable success in
decoupling energy demand from eco-
nomic growth,’ she said.

Selectronic Australia
Renewable energy company Selectronic
Australia has acquired a 51 per cent stake
in Power Solutions Australia. The com-
panies will continue to operate as sepa-
rate entities, retain existing
management and market their own
products.

Changes to old star rating
system
The red and yellow appliance energy
rating labels are being revised to encour-
age manufacturers to further improve
the energy efficiency of their products.

Identified by a green band, the revised
labels have been in use since 1 April
2000 and are measured to a tougher
standard so that what was once a four
star fridge may only be two and a half
stars under the new system. To help
consumers with the transition, manu-
facturers will be able to mark the new
label with statements like ‘rated four
stars under the old scale’.

Consumers can also work out the
yearly running costs of products car-
rying the new label by applying the
‘thumb test’. By placing a thumb over
the last digit in the energy consump-
tion figure box, consumers can esti-
mate the dollar running cost of the
product.

All labelled products on shop floors
must carry the revised label by 1 Octo-
ber 2000, although warehouse stock can
continue to carry the old label until 30
September 2001. For more information
www.energyrating.gov.au

Energy News

heat out through
your windows

STOP THE
SUCKER!

with a simple and affordable D.I.Y. transparent window insulation
system, recommended by independent energy advisors.

It’s a clear choice:
WINTER WINDOWS

PO Box 773, Jamison Centre ACT 2614. Ph/Fax. 02-6251 3570

coldcoldcoldcoldcold

suckssuckssuckssuckssucks
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[Up front]

Alternative Technology Association’s
General Manager Libby Anthony
(right) has been selected to sit on the
board of the Sustainable Energy Au-
thority of Victoria (SEAV), formerly
known as Energy Efficiency Victoria.

Libby is the only member of the
board from an environment or commu-
nity group and said her appointment
would give voice to community con-
cerns about greenhouse gas emissions.

‘To me the really important thing is
to cut Victoria’s greenhouse gas emis-
sions. It is important to do this by de-
creasing demand for electricity as well
as supporting the installation of
renewables such as solar hot water units,
wind farms and photovoltaics,’ she said.

‘I think it is an exciting time for de-
veloping greenhouse policy in Victoria

and I am looking forward to working
with the other members on the board.
The board has a strong team of people
with varying talents with experience in
big business, electricity supply indus-
try, marketing promotions, local gov-
ernment and the housing industry.’

Other members of the board are:
Mike Hill, Carolyn Lloyd, Sheila
O’Sullivan, Dr Harry Anthony Schaap,
Greg Bourne (Chair) and Keith
Fitzmaurice.

ATA General Manager on SEA board Solar hot water rebate
program introduced in
Victoria
Victorians wishing to install a solar wa-
ter heater will be able to do so more cost
effectively following the introduction of
a new solar hot water rebate program
available from the Sustainable Energy
Authority.

The program is available only to ap-
proved systems installed by an accred-
ited installer. The rebate amount is
dependent on the system performance
and ranges from $800 to $1000 for a
standard two panel, 300 litre system ca-
pable of delivering 200 litres of hot wa-
ter. More information about the rebate
is supplied as part of the solar water
heater buyers guide on page 65 of this
issue of ReNew, or from the SEA web-
site www.sea.vic.gov.au
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[Up front]

New wind power system
for Western Australia
Australia’s biggest wind-powered elec-
tricity generating system will be built
near Albany by state-owned utility,
Western Power. Costing AU$45 mil-
lion, the windfarm will consist of 12
turbines on 65-metre towers, which will
become operational in July 2001. A
commercially viable system not requir-
ing government subsidies, the
windfarm will have the capacity to pro-
duce a collective 22 megawatts of power,
enough to power 17,000 homes or 75
per cent of Albany’s requirements. The
generators and 35m long blades which
are the main components of the system
will be built in Germany by Enercon.

Toora’s 22MW windfarm
Stanwell Corporation Ltd may start
construction on its planned 22 mega-
watt windfarm at Toora in Victoria later
this year following the receipt of local
council planning approval and a gen-
eration license from Victoria’s Office of
the Regulator General. It now awaits
only final approvals. The windfarm will
most likely comprise 12 turbines on
70m towers.

Stanwell is wholly owned by the
Queensland state government and has
1400MW of coal-fired generation and
139 MW of hydro in its home state. The

$35 million windfarm at Toora will be
its first project outside of Queensland.

Pacific Hydro’s 18MW
windfarm to be completed
in 2001
Power company Pacific Hydro Limited
has selected German-based An
Windenergie as its preferred bidder to
construct its 18 megawatt windfarm at
Codrington in Victoria. Codrington is
situated midway between Warnambool
and Portland on Victoria’s south west
coast. The $33 million, 14-turbine de-
velopment will be located on private
land which is currently used for graz-
ing. The turbines will be placed on the
high points of two limestone ridges that
run parallel to the coast. Powercor Aus-
tralia has signed a memorandum of un-
derstanding for the purchase of the
electricity. Construction will begin later
this year and be completed in the sec-
ond quarter of 2001.

Wind industry radical
expansion globally
People around the world are harness-
ing their wind resources with the in-
stallation of thousands of megawatts of
wind turbines.

United States: FPL Energy has pur-
chased 200 Vestas Wind Systems tur-
bines to be used in its quest by the end
of 2001 to add 500MW of wind power
to its already-existing 1000MW
windpower portfolio. This is equivalent
to 30 times the entire wind capacity of
Australia.
Italy: Tomen Corp, a Japanese trading
company has built a 170MW wind
power station in the south of the coun-
try near Naples.
Mexico: Plans are underway to issue
a tender for a 50MW of wind equip-
ment to be installed at Juchitan in the
Oaxaca Province. Already seven
225kW Vesta turbines are operational
on the site.

The investment in wind is increas-
ing at an unprecedented rate with Spain
soon to be leading the pack with its aim
to install 10,000MW of wind over the
next 10 years.

World’s largest wind
turbine
The world’s largest rotor blades meas-
uring 38.8 metres in length have been
manufactured by LM Glasfiber. The
blades were mounted to a Nordex MW
N-80 generator located 80 metres above
the ground.

Globally the wind
industry is growing at a
faster rate than the
personal computer
industry. Finally we are
seeing evidence of this in
Australia with three new
windfarms on the eve of
construction

The dawn of a new era...
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[Up front]

Demise of infamous
greenhouse enemy
The Global Climate Coalition, infa-
mous for its successful advertising cam-
paign which eroded public support for
the American government’s planned
carbon reduction program, has all but
collapsed following the mass exodus of
the world’s most powerful corpora-
tions. BP Amoco, Dupont, Royal Dutch
Shell, Ford Motor Company, Texaco,
Daimler Chrysler and General Motors
have all left the GCC, which has lost
credibility due to its position which
denied climate change caused by the
warming of the earth.

Shell, BP Amoco and Dupont are
now among 21 other corporations in-
cluding Toyota, Enron and Boeing
which have joined a new group called
Business Environmental Leadership
Council which requires its members to

have their own programs for reducing
carbon emissions.

Green Energy Market
An internet-based Green Energy Mar-
ket is being established in Australia to
permit the trading of green energy
rights. The market is the brain-child of
15 Australian power generators and en-
ergy companies which are preempting
the issuing of renewable energy certifi-
cates as part of the government’s man-
datory two per cent renewables
legislation.

The GEM will be separate from the
National Energy Market and is being
funded by the member groups to the
sum of $768,000. Members include
Origin Energy, Optima Energy, Austral-
ian Gas Light Co, Powercor, Pacific
Hydro, Aurora Energy, CS Energy,
Energex Retail, Ergon Energy, Hydro

Tasmania, Snowy Hydro Trading,
Stanwell Corp and Macquarie Genera-
tion Pacific Power.

PV rebate won’t make the
distance
More than $8.5 million of the $31 mil-
lion allocated for the Photovoltaic Re-
bate Program was commited in the first
six months of the four-year program.

At this rate the funds will be ex-
hausted before the end of the four years,
with applications still being received
from all states and territories.

The program was initially available
only to domestic residences but is now
open to community use applications.
The rebate is calculated to pay $5.50 per
peak watt. The minimum system size
is 450 watts and the rebate is capped at
$27,500 (5kW). For more information
contact 1300 138 122.

Think    for successful systems!

MINI 1.0kW

MIDI 1.5kW

Fronius Grid Connected Inverters
ESAA approved
Certificate of Suitability
Data logging

Multiple banks up to 100kW

FREECALL NOW on 1800 074 007 for more details

Choice Electric Co. (Aust) Pty Ltd
Ph: (07) 3252 4909    Fx: (07) 3854 1038
Em: choice@choiceelectric.com.au
Wb: www.choiceelectric.com.auAuthorised Distributor

Dealer enquiries welcomeDealer enquiries welcomeDealer enquiries welcomeDealer enquiries welcomeDealer enquiries welcome

Thinking of Installing a SolarThinking of Installing a SolarThinking of Installing a SolarThinking of Installing a SolarThinking of Installing a Solar
Grid Connect System?Grid Connect System?Grid Connect System?Grid Connect System?Grid Connect System?
Thinking of Installing a SolarThinking of Installing a SolarThinking of Installing a SolarThinking of Installing a SolarThinking of Installing a Solar
Grid Connect System?Grid Connect System?Grid Connect System?Grid Connect System?Grid Connect System?
Need to Know More About Grid Connect?

Welcome to Choice....
We can help you with

• Solarex World Quality solar panels
• Fronius Grid Connect Inverters
• Sophisticated data collection accessories
• Special high voltage safety fuse/switches
• Roof mounting frames
• 1kW and 1.5kW complete system packages
• Delivery Australia Wide
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[Letters]

Buyer’s guides are useful
We are in the process of designing a so-
lar powered electrical system to suit our
needs and find your buyer’s guides an
invaluable source of information. It’s a
steep learning curve, and I’m amazed
at the range of products available—very
encouraging!

I have been growing kangaroo apples
and was delighted to find the recipes
included in issue 71. Perhaps I will be
able to contribute a few of my own in
due course.

Thanks for a great magazine—more
good ideas than you could poke a stick
at, and many practical ones to try out.
It’s very reassuring to know there are
so many people out there going ‘alter-
native’ and taking responsibility for
their use of resources. Good to be join-
ing them!

Margaret Kelly, Edenhope VIC

Save heat, don’t make it!
I was able to get a wood heater from a
colleague essentially for nothing, and
with $150 was able to purchase a few
fittings to bring the whole heating sys-
tem into line with the Australian Stand-
ards regarding wood heaters. The heater
itself is already recognised as meeting
or exceeding the standards, and I had
them check it out for me at the heating
shop to make sure it was still in top con-
dition.

Ok, so far, not very interesting. What
is interesting is that in our neighbour-
hood there might be, say, 150 homes
spread over, say, 100 acres or so (rough-
ly 40 hectares, it's semi-rural, nothing
smaller than 1/2 acre blocks). In the past
three weeks, many of those homes have
started using their wood heaters because
of the onset of the colder weather. Of
those who've started using them, most
have them on a significant amount of

Electric pushbike conversion
Using what was available around my
workshop I converted a pushbike to
battery power.

I started by moving the rear wheel back
two inches, which allowed me to install
a four  inch diameter electric motor at-
tached to a gearbox. The motor is a 12
volt DC unit made by Bosch. It came
from a lawnmower of German design.

As power is lost through the trans-
mission, whether it be gears, chain or
belt drive, I have tried to keep any loss
to a minimum, keeping in mind that the
speed must be reduced 8 to 1, and bev-
el gears are used in the gearbox to pro-
vide a right angle drive.

The bevel gears came from the dif-
ferential of a ‘Mini’ and have a reduc-
tion ration of 1.7 to 1. With an added

reduction of 4 to 1 from the sprockets
from the gearbox to the rear wheel, I
get the road speed I require.

The battery is just a 12 volt car bat-
tery that I bought from K-mart. In hind-
sight I should have shopped around and
bought a better one that gave me more
ground clearance. A sealed battery
would remove any worry should the
bike fall over. A circuit breaker is in-
stalled on the handlebars, which also
acts as a master switch.

I have been working on electric
projects for 15 years, and would be
pleased to hear from anyone with sim-
ilar interests.

John Randall,
28 Stoddart St,

North Geelong VIC 3215

the day—for example more than eight
hours every day/night for the past week,
mostly during the night. A couple have
even run their heaters continuously, or
at least apparently so for two or three
days! At least I assume it's continuous-
ly, because the chimneys are smoking
slowly all day, and I'm sure they'd be on

all night too since it's colder at night!
We've found that with the insulation
that we put in our house, that we've only
‘had to’ use the heater twice in the past
three weeks, and only for about four
hours at a time. Any more than that and
the house becomes uncomfortably
warm. I say ‘had to’ because we really
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didn't need to turn it on, but wanted to
see how effective it was.

So, in a nutshell, before someone goes
spending $2000 dollars on a good qual-
ity wood heater, and then spending sev-
eral hundred dollars annually on
questionably sourced fuel, maybe
spending a few hundred dollars, once,
on good quality insulation would save
them heaps of money and reduce the
impact on the environment. In my case,
the only reason we have a wood heater
is because we got one essentially for free.
Before we had it, I was fairly convinced
we would not spend $2000 on a heater
and more on fuel, but rather a few ex-
tra dollars on a couple of extra blankets.
Now that I've seen how effective they
can be in a properly insulated house, I'm
even more convinced that spending
$2000 up front to heat a poorly insulat-
ed house is a lose-lose proposition.

I hope you can make use of this in an
up-coming issue, because I really be-
lieve there are still a large number of
people out there who are band-aiding
the symptoms by spending $2000 on
heaters, rather than curing the problem
by insulating their house properly!

David Emrich,
demrich@ihgtech.com.au

‘Animal seed’ concerns
I was appalled to read the article about
Noel’s Treasures from Trash in issue 72.
I hope that no-one goes ahead and
makes these dangerous things. Every-
one, even little children, knows that
capsules are for swallowing.

So, in the first place you have people
pouring out medications (and hoping
that little children don't eat those) and
then you take thin foam and paint on it
with textas (non-poisonous?—not
specified) and after much fiddling about
you presumably present a child with a
collection of capsules.

What happens if the child then swal-
lows them? I am quite shocked that
such an article appeared in a magazine
which aims to save the environment
and look after people.

Irene Gale, r-grayle@msn.com.au

Irene, we can certainly can understand your
concerns. While the Noel’s Treasures from
Trash column is aimed at providing interest-
ing projects for children, we would certainly
expect that there would be adult supervision
while making and using these toys. There are
many dangerous things in the average home,
some that can be swallowed, like chemicals
and medicines, and others that can be even
more dangerous, so it goes without saying that
there should always be some form of supervi-
sion for younger children.

Lance Turner

An embarrassment of riches?
I am keen to utilise the microhydro op-
portunity we have at Rosneath Farm. (for
more details about our Permaculture
Village, see www.rosneath.com.au). We
have a dam holding 60 megalitres, which
has a catchment of 80ha. By my calcula-
tions, we have 800 megalitres falling six
metres from the dam overflow pipe,
which is 600mm in diameter.

I can sure identify with the comment
that the cost of a microhydro system
would be mainly determined by the site
works. Can any readers help me with
my embarrassing problem? The embar-
rassment was heightened when I re-
cently went to visit Ted Trainor to see
the amazing things he is doing with
water on the edge of the George’s Riv-
er. When I described the nature of my
problem, he turned, looked at me dis-
believingly, and said ‘You’re a million-
aire.’ But I’m not, because I don’t know
what to do! Yet.

Here is the rub. How do you design
a system that will withstand and max-

imise the wide variation of flow rates?
If it rains heavily, it might run through
the pipe 600mm diameter for 24 hours.
Most of the time it would be running
through the pipe at about 150mm
deep. And of course at the beginning
and end of the season it would be run-
ning through only 2 - 3cms deep. All
this occurs over the middle of the year,
from (usually) May until October. One
year it was still trickling in February.
This describes the problem on the in-
put side.

On the output side, the most logical
place to utilise the power would be in
the village centre, which is between 400
and 600m north of the centre of the
dam wall. Our very first forecasts of de-
mand suggest something in the order
of 50kwhrs/day average over the year,
when the place is fully developed, which
could be some years.

So we have time to explore the de-
tail, but before we start that level of anal-
ysis, I need someone to give me some
ballpark figures on what it might cost
to sensibly and productively harness the
flows, and how much output I might
expect. Anyone care to have a go? If you
email me directly, I’ll do a summary ar-
ticle for the magazine in, say, three
months.

Warwick Rowell, Rosneath Farm,
warwickrowell@rosneath.com.au

Smelly intruder
Whatever the argument for or against
wood heating our position is and always
will be very clear.

Our house has a large wood stove
having used it only a couple of times
we have chosen not to do so ever again
due to the repulsive stench that the
thing emits.

It seems that in our surrounding area
at least 80 per cent of the houses have a
wood heater of some kind and some

[Letters]
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[Letters]

even have two chimneys which I as-
sume means two wood fires.

Every night, as the weather begins to
cool, the sky becomes foggy and smelly
and our clothes and linen get that smoke
filled smell of a camping trip, only they
are just on the washing line.  This en-
courages us to use a dryer in winter
times to escape the smell.

Whether or not the wood heater is or
isn’t a deadly pollutant it is most defi-
nitely an offensive and intrusive invad-
er to the neighbourhood that finds the
smell of a burning tree unbearable.

  Paul and Alice Green, WA

Buying the right insulation
I am considering putting insulation un-
der the wooden floorboards of my
house.  I have been researching the dif-
ferent possibilities available.  Unfortu-
nately, I am getting conflicting
information on insulation from various
people and businesses obviously argu-
ing for their own particular product.

How do you rate the ‘Glass Wool
Batts’ made in Sydney and what are
your views on the other alternatives on
offer: fibreglass, Rockwool, polyester,
acoustic-thermal batts, as well as cavity
wall and reflective foil insulation?

I am interested primarily in the effi-
cacy, health risks associated with instal-
lation, long term consequences of such
insulation and the production process-
es associated with these different types
of insulation.

I would also appreciate any tips as to
where one can find unbiased informa-
tion on such products.

Konrad Knerr,
kknerr@austethical.com.au

We did an insulation buyer's guide in issue
71 of ReNew, which is available as a back
issue from us for $5.50. My advice is steer
clear of the glass wool batts (fibreglass) and

the Rockwool, which are made from similar
materials. There are too many health risks
associated with these. If you have ever han-
dled this stuff, then you will know just how
irritating these fibres are, and it is difficult to
see how they could not be doing damage in-
side your lungs when you breathe them in.

My preference is the polyester batts or a re-
flective foil type material, we have some As-
trofoil here that is quite an interesting material
and seems to work very well at reflecting ra-
diant heat.

Anyway, I suggest that you get the insula-
tion buyers guide, it will help you with mak-
ing a decision.

Lance Turner

Those breadmakers!
Before reading Dave Lambert's article
on bread makers I had sworn black and
blue that I would never own one. In fact
I thought bread makers were a conspir-
acy by the power generation firms keen
on finding new methods to increase
their electrical out put. I didn't realise a
home made loaf only requires 265 watt-
hours of energy to bake. Not only that,
but fresh bread out of the oven doesn't
need toasting, whereas I always toast my
store bought bread because it's not as
fresh as I'd like it. Imagine my surprise
when I calculated that the energy I use
to toast a whole loaf of bread is 320 watt-
hours!

Now as soon as I get my cow and a
bread maker, I'll never have to duck out
to shops again (saving even more ener-
gy).

Jacob Strickling,
jacob@afsenterprise.com.au

Excessive grid voltages
A few years ago I bought an Emu Pow-
er Meter to check our domestic power
usage, as a guide for later in life when
we plan a solar powered system in our
proposed country home.

I recorded our mains supply voltage
for a time and wrote to the SEC com-
plaining of high mains voltage to about
256 volts. The SEC quoted an accepta-
ble limit of about 259 volts—a figure
which I believed to be high and con-
tributing to an unnecessarily high pow-
er bill.

Following the recent media flap on
voltages and a coincident three blown
light globes in two weeks, I put the
meter back on line. Between 24 June
and 23 August 1999, (over 100 readings
at various times) the supply varied be-
tween 245 and 259 volts, with the ma-
jority of readings above 252 volts.

Generally, readings below 250 volts
were taken during late afternoon to
about 6pm, while the highest readings,
258 to 259 volts, were taken between
late evening and 6am.

Are you looking for financially sound investments that are
environmentally and socially responsible?

Superannuation,  Retirement Planning,  Share Portfolios.
Tel: (03) 9853 0995 email: ethical@ozemail.com.au Fax: (03) 9853 5929,
http//www.ozemail.com.au/~ethical, 16 Princess St Kew VIC 3101.

Ethical Investment Services Pty Ltd ABN 38004531800 holds a Dealers Licence and our
advisers Janice Carpenter and Michelle Brisbane are Proper Authority Holders.
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Since I took these readings, United
Energy has obviously reduced our sup-
ply voltage by at least 8 to 10 volts, with
readings now rarely over 248 volts and
sometimes as low as 236 volts. Is this a
case of United Energy ‘keeping their
house in order’, or ‘power to the people’?

Robert Vickers,
Mount Waverley VIC

I am delighted when ReNew readers send in
voltage reports from all around the country,
although nobody should attempt to measure
mains voltages unless they know exactly what
they are doing.

Mr Vickers' measurements correspond almost
exactly to what I have measured and logged at
my home in inner suburban Melbourne.

Since the high voltage problem was raised
in ReNew #68, there have also been re-
ports of voltage reductions in Anglesea and

[Letters]

Toolangi. Even in those locations, it is dif-
ficult to determine whether it is the power
companies adjusting only a distribution
tranformer (the mean commercial response
to customer complaints), or whether they
are taking us seriously, and actually reset-
ting the voltages at the larger zone substa-
tions. This latter possibility, if confirmed,
would be a great consumer and environ-
mental victory, and something for which the
electricity distribution businesses would
deserve some acknowledgement. The Of-
fice of the Regulator General should pub-
licly disclose what is actually going on
behind the scenes.

Imagine that a million households each
has a continuous 50 watt phantom load, and
a continuous 75 watt lighting load. Based
on my experiments, each such house will save
10 watts (continuously) at 240 volts supply
compared to say a 252 volts average supply.

S LAR
SOLUTIONS

AUSTRALIA Pty Ltd
ACN 083 767 775

Come and visit our informative web site at
http://www.solarsolutionsau.com.au

See our range of Renewable Energy products
Panels, Wind, Hydro, Batteries, Inverters

Lighting, Pumps, Systems AC & DC
Email us: solarman@easy.com.au     based in Sydney

Ph   02 9437 1940     Fax  02 9437 3140

Every million houses will thus save 10 meg-
awatts continuously. This is roughly equiv-
alent to the greenhouse gas saving of one
thousand Breamlea Wind Generators, and
the customers pay less, instead of having to
fork out more money to salve their consciences
by buying Green Power.

When the new Australian 230 volt stand-
ard takes effect in 2003, we must pressure
the power companies and the state regulato-
ry authorities to match the real supply volt-
age to the new standard. Anything else would
be monopoly rent extraction in my consid-
ered view, but don't hold your breath wait-
ing for the ACCC or the state regulators to
enforce the correct voltage.

Dr Michael Gunter,
21 Wolseley Parade,

Kensington VIC  3031
mickgg@suburbia.com.au

http://www.voltscommissar.net
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The penetration of renewable energy into outback Australia relies on
sufficient funds, robust system design, maintenance services and
education. Kulja Coulston visited three Aboriginal communities which
have successfully addressed these issues

The quest for self-sufficiency is a
life goal of millions of people all
around the world, especially as it

becomes more obvious that the burn-
ing of fossil fuels for electricity is un-
sustainable in the long term.

In metropolitan areas some people
achieve this by supplementing their
power needs. In areas without an estab-
lished electricity grid, renewable energy
remote area power supply (RAPS) sys-
tems can replace diesel or petrol gen-
erators, eliminating the polluting and
noisy reality of running these machines
every day.

Generators are a fact of life for most
people in remote areas who pay out tens
of thousands of dollars each year for

fuel, and even then live without the
‘flick of the switch’ convenience of 24-
hour power, as generators are not eco-
nomical for most people to run for
extended periods.

For Aboriginal people living in re-
mote areas of Australia, being able to
independently support the needs of the
community without depending on out-
side services is a fundamental quality of
life issue and essential for self determi-
nation.

Many communities are distant from
towns where services like a reliable elec-
tricity supply, town water, health serv-
ices, fuel and food supplies are available.
Sometimes communities are located
hundreds of kilometres from such tech-

nical and physical services.
Minimising the reliance on services

from outside the community is of on-
going importance, and using the avail-
able abundant natural resources such as
the wind and sun can be the most reli-
able and cost effective way to achieve
this.

However autonomy doesn’t arrive
with a renewable RAPS system, espe-
cially in areas where there is limited ac-
cess to town services or information
about the alternatives to generators.

Many communities are reluctant to
take on the responsibility of technol-
ogy they don’t understand, or don’t
have the funds for the high capital out-
lay of renewables. Experience shows

Serving remote power needs
with renewables
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that unless ‘new’ technology is accom-
panied by appropriate education and
maintenance services, chances are they
will not fulfil their potential.

In areas where there is no one who
can identify even simple problems, the
most high-tech automatic systems
won’t eliminate the need for mainte-
nance.

So how do renewable energy RAPS
fit into this scenario?

Situation with renewables
The Aboriginal-controlled Centre for
Appropriate Technology (CAT) in Alice
Springs recently conducted a market sur-
vey which focused on renewable RAPS.

Renewable Energy in Remote Australian

Communities is the most extensive field
market survey on the use of renewable
energy systems in RAPS in Australia. It
details the use of 350 power and water
pumping systems at 130 remote sites.
It was carried out by CAT staff and
commissioned by the Australian Coop-
erative Research Centre for Renewable
Energy.

As part of the survey they visited 88
Aboriginal communities in four states
and found that only 64 per cent of the
renewable energy systems were opera-
tional at the time of visit. The situation
was better with the diesel generators (79
per cent) and petrol generators (67 per
cent). Ninety per cent of solar powered
bores were operational. The attitude
towards renewable technology was not
as high as expected, with 40 per cent of
owners unhappy with their systems.

The reasons for dissatisfaction were

[Remote power needs]

Installer: Suntec, 1993
Community size: five houses, two living
blocks with six rooms per block, two
sheds, one mud hut, one recreation hall,
two caravan sites, one toilet block
Electricity requirements: 48kWH per day

Solar-diesel hybrid RAPS • 5.4kW PV array with 90 x 60 watt
BP Solarex modules

• 12.5kW AES inverter
• 15kVA Isuzu/Stamford generator
• 40kWH, 108 volt battery bank,

consisting of 18 Sonnenschein dry
fir SB12 185 batteries



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 73          October-December 2000               ReNew      19

[Remote power needs]

many and varied, and included compo-
nent failure, demand management
problems, neglect and unmet high ex-
pectations about the capabilities of the
systems. However lack of maintenance
support for systems was the main com-
plaint quantified in the survey, and is
one of the major issues that needs to be
tackled to obtain a viable renewable
energy product in remote regions. The
findings indicated that only eight per
cent of local people knew how to main-
tain their own RAPS system, so depend-
ence on outside expertise was
widespread.

System success
While taking us to visit a community
with a large solar installation, David
Lowe, who is one of the survey authors,
hoped the findings would help the re-
newable energy industry and govern-
ment to improve services and
equipment available in remote areas.

The community David drove us to
had been established as a drug rehabili-
tation centre and was located about
70km west of Alice Springs.

The solar system on this community
had been successfully operating for the
past eight years and was installed by
Alice-based company Suntec Design.

Toni Wallace from Suntec said the
system’s strength rested on the use of
high-quality components which were
chosen for their proven performance in
remote areas. Suntec only installs com-
ponents with a proven track record of
few running problems.

‘It is common for people to leave the
community and for new people to ar-
rive. We try to make our systems bul-
let-proof with very little to fiddle with.
We make ourselves available 24-hours
a day and people know they can call us
anytime with questions.’

Taking a long-term interest in the sys-
tem even after installation can prevent
many problems before they develop—
such as a recent one on this commu-
nity where someone thought ‘no noise
meant no power’ and had manually
switched the system to run from the
generator.

Over time this community has been
able to meet all of its power needs with
their solar array. As more capital became
available the community invested it the
system, enlarging its size from the origi-
nal 1.62kW to the current 5.4kW peak.

The huge array has reduced reliance
on the diesel generator making it a cost-
effective and has reduced the amount
of time required to maintain it, as the

generator is the most maintenance in-
tensive component of the system. So-
lar panels need only we washed down a
few times each year. The community
now has 24-hour power and more time
to spend running the centre. System
monitoring such as checking the bat-
tery charge and servicing the generator
until recently had been well performed
by one community member who has
passed away. It is hoped another resi-
dent will take on this task to ensure the
system continues to function well.

Benefits of renewables
Renewable energy installer Mike
Farrell, whose business EcoEnergy is
based in Alice Springs, has been install-
ing systems on communities for dec-
ades. He said while renewable RAPS
systems required less maintenance and
had much lower running costs than sys-
tems which relied on generators, sys-
tem planning was fundamental to their
success. He said that some manufactur-
ers were now building system compo-
nents that were able to cope with the
harsh environment but systems still
needed to be carefully designed to in-
cur as few problems as possible.

The technology now available for use
in remote areas has helped him mini-

Installer: EcoEnergy, 1995
Community size: five houses
Electricity requirements: 19kWH per day
• Synergy S20,000 wind turbine variable axis type
• 5kW Butler Solar interactive inverter

Wind-diesel hybrid RAPS

• Yuasa XS 108VDC flooded cell type battery bank,
capacity 30kWH

• 7kVA 1500rpm diesel Isuzu/Stamford generator
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mise the risk of fault.
‘When designing a system, the choice

of components is extremely important
to ensure the reliability in adverse con-
ditions and minimise maintenance re-
quirements,’ he said.

‘One of the major problems we have
with installations on remote commu-
nities is the lack of funds for any ongo-
ing preventive maintenance, so it is
important that the system is reliable
from the start.

‘Travel to some of our sites is up to
1700km from Alice Springs, and quite
often after the defects liability period
there will be very little maintenance car-
ried out, and we may not hear from the
client until there is a problem with the
system,’ he said. ‘Repairs can be expen-
sive if problems are not reported early.’

Mike will routinely telephone and
where possible drop by to check the
system and discuss any owner concerns
as without this most owners had few
sources of advice. This kind of service
is not mandatory and many communi-
ties do not receive this from technicians.
For installations distant from Alice,
EcoEnergy, where possible, provides
instructions over the phone to avoid
costly service visits. Installers in these
areas have learned that this method can
avert major problems down the track,
saving them and the owners time and
money.

In order to conduct business in these
remote areas Mike flies a light aircraft
into some sites. He also has an Oka
truck and numerous four-wheel-drive
vehicles.

Financial benefits
It was in one of his 4x4s that we trav-
elled to visit a community located ap-
proximately 200 kilometres south of
Alice Springs. More than 70kms of this
was driven along a rough dirt track
which would have been impassable for

a normal vehicle. After few hours of
driving through some of the most spec-
tacular and rugged landscapes I have
seen, we arrived at a quiet community
of five houses.

Five members of the community were
sitting around a fire when we arrived and
after initially introductions, took us to
see their food gardens and livestock, in-
cluding two of the world’s fattest pigs.
They told us that their centralised wind-
diesel hybrid RAPS system had im-
proved their lives dramatically since it
was installed three years previously, and
had operated almost fault-free for all that
time.

The system was economical to install
and had enabled them to cut their diesel
consumption to just 2050 litres per year
(5.6 litres per day).  This community had
a solar-powered telephone, solar water
heaters and solar-powered bore. One
member of the community was mainly
responsible for its maintenance and un-
derstood the systems very well.

The financial benefits of renewable
RAPS were more obvious at the third
system we visited, located north of Alice.

This community had six houses and
required an average of 27kWH per day.
Before the centralised 3.2kW solar sys-
tem was installed in December 1996,
each house was running its own gen-
erator which meant that the sound and

smell of the engines was constant
throughout the day and night.

Their generator-only  system experi-
enced many faults and had started to in-
cur huge fuel costs and required
seemingly constant maintenance. Gen-
erator use has now been reduced to just
four hours a day and diesel to 2800 li-
tres per year (7.8 litres per day).  While
their current solar-diesel hybrid systems
experienced some difficulty, due to the
generator being allowed to run dry of
fuel, this was less detrimental than their
previous experiences.

Increasing the use of
renewable RAPS
As successful renewable RAPS systems
become more common, trepidation
about their performance will lessen.
However it is still early days and
renewables continue to suffer a bad
reputation due to problems experienced
in these areas in the past.

To promote further adoption of re-
newable systems in remote areas CAT
recommended innovative funding
schemes and better availability of infor-
mation about the benefits of renewable
technology, coupled with training
courses and service backup.
 Some of these services are already, or
will soon be available to remote com-
munities.

[Remote power needs]

Solar-diesel hybrid RAPS
Installer: EcoEnergy, 1996
Community size: six houses
Electricity requirements: 27kWH
per day
• 3.2kW PV array with 27 x 120

watt Kyocera modules
• 5kW Butler solar interactive

inverter
• C20 Yuasa SSR 108 volt flooded

cell type battery bank
• 11kVA 1500rpm diesel Isuzu/

Stamford generator
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The Federal Government has di-
verted money from the diesel excise tax
to the Australian Greenhouse Office
Renewable Remote Power Generation
Program to offset the high capital cost
of renewable energy RAPS. The pro-
gram is designed to encourage the in-
stallation of renewable energy systems
to replace diesel power generation.

Under the four-year program,
Queensland and the Northern Territory
will receive $7 million each, Western
Australia will receive $27 million, Tas-
mania $1.5 million, New South Wales
$2 million and South Australia $1.9 mil-
lion. In addition WA has its own state-
funded RAPS scheme which has been
operating since 1996 with good success.

While the states can choose on which
projects to spend this money, it is avail-
able only for the capital costs of the sys-
tems and is supplied in a lump sum.

Ongoing maintenance costs are the re-
sponsibility of the system owners or in-
stallers.

Funds from the AGO program will al-
low many people in remote areas to in-
stall renewable technology who otherwise
wouldn’t be able to afford to. There is the
risk communities will be encouraged to
install systems that are eligible for funds
but which may not be the most appro-
priate. Unless the owners understand
what they are buying, the capital alone will
not guarantee system appropriateness or
longevity.

‘It is quite possible to encounter a
travel cost of $1500 to replace a $2 part.
During warranty this is almost always
at the installer’s expense,’ said Mike
Farrell. After warranty this cost is footed
by the owner, and resulting in systems
being left in disrepair if funds are una-
vailable.

While rebates are essential if renew-
able energy is ever going to replace die-
sel in remote areas, the experience with
the WA RAPS program highlights the
need for effective training and back-up
support to accompany the funds. They
found that funds without support can
exacerbate existing energy supply prob-
lems.

CAT runs some training courses
where local people can learn about the
technology. Renewable energy compa-
nies find it’s in their best interest to
demonstrate and explain the require-
ments of the system when they are in-
stalled. However the current state of
affairs sees generators still being pre-
ferred due to the ‘better the devil you
know’ attitude. It seems renewable
technology still has a way to go before
more people will entrust their liveli-
hood to it in remote areas.

[Remote power needs]
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Location: Claremont WA
The first solar system—
Julian’s story
It all began when I was renting a small
two story townhouse in a large complex.
I had just inherited a free new 40 watt
Solarex solar panel after someone at work
had burned a hole through it with a mag-
nifying glass (trying to see if it would in-
crease the output). As I got the panel for
nothing I decided it was time to see what
it was really like to use a renewable en-
ergy system in the home. This first sys-
tem ran the upstairs lights, my stereo and
my then housemate Steve Sertis’ stereo.

The initial system comprised the
Solarex panel (the hole did little to af-
fect output), six 40 amp-hour 12 volt
gel cell batteries connected in parallel,
a Plasmatronics PL20 solar regulator
and an SEA 450 watt sinewave inverter.

The batteries came from the local

wheelchair repair clinic, they had a lot of
fairly good to very good 12 volt deep cy-
cle batteries available free of charge. Bat-
tery powered wheelchairs would often
come in from country Western Austral-
ian patients with batteries that weren’t
necessarily dead, but were replaced be-
cause it would cost a lot to have the chair
serviced again. I went through the collec-
tion of batteries with a multimeter and a
large halogen globe to check the loaded
voltage before picking the good ones.

They were installed in parallel in a bat-
tery box. It turned out that six large bat-
teries in parallel with one 40 watt panel

was not effective as there was never
enough solar power to fully charge them,
and so in time they wouldn’t hold charge
too well. I decided to put 30 amp
switches between three lots of two in par-
allel. Using the battery pairs in rotation
worked much better.

The Plasmatronics solar regulator was
about twice the cost of other standard
regulators, but its functionality and abil-
ity to read the performance of the system
day by day made it a rewarding choice. It
was exciting to come home and see how
many amp-hours came in from the solar
panel that day, and therefore exactly how

Renewables for renters
Staying within the limits of a
standard tenancy agreement
while running a suburban
house almost entirely from
renewable energy was the
challenge. Three months and
lots of fun later it is fully up
and running. By Dennis
Stanley and Julian Ilich

Reducing greenhouse gases is a

tenant’s right! Our authors doing

the gardening in the backyard of

their rented house in Leederville,

Western Australia.

Claremont WA
• One Solarex 40 watt panel

(free)
• Plasmatronics PL20 regulator
• SEA inverter
• six 40 aH 12 volt gel cell

batteries (free)

Cost: $1420
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much we could crank the stereos up that
night.

The SEA inverter was chosen because
it was moderate in capacity, had no risk
of producing hum on the stereos and is
reasonably priced. It has never stopped
working. However the supply frequency
isn’t exactly 50Hz, therefore any electric
clock that needs 50Hz to keep time

didn’t work very well. Over a week my
innocent looking bedside clock radio lost
time and I missed several early morning
trains to work before realising what was
going on. In addition to losing time I dis-
covered that it drew nearly 10 watts so it
will now probably spend the rest of its
days in clock radio heaven.

Mounting the solar panel was the big-

gest problem. The sunniest site was on
the back carport roof located on the op-
posite side of the building to my bed-
room, which was not ideal. In addition I
was afraid it would blow away and land
in the next door neighbour’s kitchen. Af-
ter much procrastination I mounted it on
the carport roof, clamped to the vertical
fins. For extra storm protection I added
wire fishing trace that fixed the panels to
large washers which were epoxy glued
onto the metal roof. In hindsight this was
a bit of overkill. The power cable then ran
over the roof to the battery bank.

This basic system operated for about
six months without a problem until I
dismantled it to move in with fellow
enviro-freak Dennis Stanley who was
renting a house not far away. We had
grand plans to extend my system to in-
clude a wind turbine and biodigestor.

A ‘work in progress’ Julian manually

tracking the solar panels at Leederville

Southwest Solar

New Look H20, H40, H80,
80 & 175 Whisper

• H20 (500watt) $2,300

• H40 (900watt) $3,400

• 80 (1000 watts@10.5m/s) $4,600

• New H80 940watts 3 blade P.O.A.

• 175 2400watts @10m/s $11,000

All  prices include Control Centre.

RMB 2309, Portland VIC 3305
Ph:(03) 5526 5329, Fax:(03)5526 5329

Mobile: 0409 233 170
Email: barko@iconnect.net.au

www: http://www.iconnect.net.au/~barko

Southwest SolarGreen Living Fair 2000
15 October 10am–4pm

Supported by the ACT
Government Environment

Grants Program,
ACTEW Greenchoice
& The Australian

Greenhouse Office.

For stalls information and further details
phone – 02 6262 6064   Email – glf@webone.com.au

Practical demonstrations,
Informative lectures,

environmental
products & services.

Cnr Marcus Clarke and Barry Drive
Canberra City

Food, live entertainment
& childrens’ activities.
Free entry.
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System two— The
Leederville Experiment
Dennis’ story
I had been living in the Leederville
house for some time and had a
permaculture garden on the way. I was
really interested in Julian’s setup. We
had similar ideas so he moved in and
the project went ahead.

We were on a mission to see how

far we could go in a rented house.
We wanted to set a bit of an exam-
ple but we were also curious to see
if we knew as much about this stuff
as we thought we did. I, being the
leaseholder, was acutely aware that
as tenants we had to adhere to spe-
cial considerations.

Dennis checking that battery charge.

• We couldn’t interfere with the prop-
erty—this meant no drilling, no cement
footings, et cetera.
• Any energy system needed to be port-
able—renters tend to move around
from property to property at the whim
of a landlord, so this is important.
• Nuisance factor. A more subtle
consideration was that tenants gen-
erally have little sway with the au-
thorities. The first whisper from a
disgruntled neighbour could cause
the landlord to demand it all be
taken down, so considering any
negative impact on others around
you is very important. The positive
impact is that if we manage to raise
awareness of these issues then per-
haps our neighbour’s children will
have a cleaner world in which to live.

With these considerations in mind,
we began our mission.

Leederville WA
• Two Solarex 40 watt panels

(free)
• One Kyocera 80 watt panel
• Plasmatronics PL20 regulator
• SEA inverter
• 12 Century 12 aH 6 volt

batteries (free)

Cost: $3100

[Renewables for renters]
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The solar system
Our system, which would eventually
include an AIR403, called for a whop-
ping 400AH of battery storage. I had
previously salvaged some batteries from
the forklift at work, so I approached the
forklift company for some more. They
were very helpful. I was shown a pallet
of old batteries and was told to take what
I wanted—I took 12 batteries. With the
three I already had I hoped to find at
least eight serviceable ones. The batter-
ies in question were Century 12A 6 volt
100AH.

I set about rescuing them. I got four
serviceable pairs and housed them in a
box made from salvaged packing ply.
Heavy-duty castors, also salvaged, were
installed on the box so moving the bat-
teries around was a cinch.

Then came the solar panels. We
wanted to add to the system that Julian
already had. We got another Solarex 40
watt panel from his work and added a
Kyocera 80 watt from the ‘12 Volt Shop’
to take the total to 160 watts.

I was interested in building a tracker.

We looked around and were most im-
pressed with the design of a passive so-
lar tracker that utilised differential
vapour pressure to force a fluid from a
sunny vessel to a shady vessel, thus up-
setting the balance and tipping the pan-
els toward the sun. We decided to start
by building the tracking mounting only,
and get the solar panels up as soon as
possible. A few days in Julian’s off-site
workshop and the mounting was ready.
After a trial assembly we packed all the
nuts and bolts into a paper bag and
slowly transported it home on the roof
racks. I was so confident in the strength
of our system I suggested a good wind
test was to drive home with the tracker
assembled, panels and all, on the roof
of the car. Julian thought this was un-
necessary.

(As most of you would know, moti-
vation is the principle moderator in any
project, and this project was no excep-
tion. As a solution we had announced
the celebration of our solar system well
before it was ready—it was little more
than some panels in the shed and a few

drawings. Nothing
like a deadline I
guess. The party
was approaching
and people were to
arrive in only a few
hours.)

We took our pan-

els and tracker off the roof of the car,
set it on the pergola and lashed it down
among the grapes with rope. No drill-
ing or permanent fixtures allowed. The
panels were mounted with only a ‘lit-
tle’ fuss.

(Already our guests were arriving. No
food, not even any light, at this stage.)

Still running around with tools and
wires, we hooked up the batteries and
the inverter and celebrated the installa-
tion of our solar system. Our guests
helped with the preparation, and with
a bit of communal cooking a good night
was had by all.

The huge irony was of course that be-
cause it was already dark we never both-
ered to actually connect our panels to the
batteries. The lighting we used all night
was battery power, originally derived
from the grid. There, I’ve aired my dirty
secret but first thing next morning we
connected the panels and have been us-
ing solar powered lighting ever since. At
the moment our tracking system is no
more than a loop of rope that you can
tie off in any position. That’s what you
call a ‘work in progress’.

Performance
Even through the dead of winter we
have kept our head above water. First
day we got 42AH and we average be-
tween 30 and 40—our record is 52AH
per day. We expect much more in sum-
mer and hope to even run the fridge

Dennis and Julian

invested more than

a little creative

energy into their

system. Here they

are pictured

attaching the

blades to their

Air403 which was

hand-painted to

resemble a bumble

bee.

Our Bumble Bee. The Air403 is an

important feature of the back yard

[Renewables for renters]
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with a new inverter. It has to be said
that in terms of reducing our green-
house emissions the majority of our
savings are efficiency savings that any-
one can implement without needing to
go to renewable energy.

Try this exercise next weekend. Dur-
ing the day unplug your fridge and turn
off everything in your house the nor-
mal way as if you were leaving the house
for the day. Go out and look at your
meter. Is it still turning? This is your
phantom load, caused by appliances us-
ing power even though they are not be-
ing used.

Now go around the house unplug-
ging (or turning off with the switch)
different appliances one at a time to
find out where your power is going.
You can estimate the load by timing
how long it takes the disc in your
meter to spin one turn, then work out
how many spins per day. Divide that
by the spins per kWH written on the
meter and you have your phantom
load in kWH per day. This may sound
like a trivial exercise. That’s what I
thought. Our phantom load was
2kWH per day or one third of our bill.
Our main offenders were two stereos
left in standby mode and a halogen
light transformer that was continu-
ously connected to the mains with the
12 volt side switched.

We now turn all appliances off at the
wall (rather than just the remote con-

trol) and unplug the
bad lamp when not
in use. This little ef-
fort saves more
greenhouse gas
emissions than our
entire renewable en-
ergy system and any-

one can do it. We also use energy saver
compact fluorescents or standard
fluorescents for all our lighting. The
savings you make with these lamps will
more than pay back the expensive pur-
chase price, provided they actually last
as long as the manufacturer claims. My
experience here is that you get what you
pay for and spending a few extra dol-
lars for a reputable brand will be a good
investment. Many of our cheap lamps
failed very prematurely. We have had no
problems with our Philips ones.

The Air 403 wind turbine
and tower
The wind turbine had always been in
the Grand Plan but the fear of the
neighbourly complaints and the prob-
lem of pole placement kept it on hold
until we at least had a solar system up
and running. Just to make sure it didn’t
fall through we had purchased it early
on in the piece. I recommend this tech-
nique for ensuring you follow through
with your intentions—a $1000 wind
turbine lying under the bed is pretty
useless when the batteries are low. It was
also around this time that we recruited
Adam Coffee, master welder (he says
so himself), for the tower construction.

The initial plan was to attach a pole
to the outhouse wall, running up
alongside the already-existing six me-
tre long sewerage vent pipe. We
thought that as these were of similar

height and close together, it would
make our turbine quite inconspicuous.
However, the logistics were quite
problematic as we would probably
have needed a concrete footing which
was not feasible in a rental place. The
other concern was working out how
to attach it to the wall without drilling
and bolting it.

Our proposed solution was called
The Big Clamp. It was supposed to
firmly attach the tower to the top of the
wall using only rubber, many small and
intricately welded pieces of steel, and
lots and lots of clamping force. It might
have worked but seemed like a big has-
sle. Project momentum was slowing
down quite a bit.

Eventually after months of delibera-
tion one day I just asked Julian, ‘Why
don’t we just make a guyed tower and
put it at the corner of the shed?’ ‘Okay’
he replied, and the decision was made
just like that. So that day work on the
tower began.

Our final design consisted of some
heavy walled 2.5 inch galvanised water
pipe from a local salvage yard, guyed
with three salvaged cables to three sal-
vaged star pickets belted deep into the
ground. Its base fit into a tube welded
to a large piece of angle iron, also belted
deep into the ground. Tension in the
cables was adjusted with some simple
turnbuckles constructed from several
bolts, shackles and threaded rod. The
turbine itself was mounted two metres
above the guys to a piece of galvanised
pipe that fit tightly inside the heavier
pipe. All in all the tower reached seven
metres in height, was very sturdy
(thanks to Master Adam) and cost $15
and a small tin of zinc-rich paint.

A use for odd socks
Now the turbine itself has its own story.
It was the basic AIR403 land version. It
is supplied as rough unpainted alu-

[Renewables for renters]

Dennis is not alone

in his dependence on

mother nature
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minium and looks pretty industrial. So
not being happy with this look, and
guessing that the neighbours wouldn’t
either, I took to it with some yellow and
black paint to turn it into what is now
known as Our Bumble Bee.

The turbine was simply attached to
the top of the tower with its inbuilt
clamp system and a piece of rubber for
better grip. The wires run down the
inside of the tower and exit midway
onto the shed roof before beginning
the 20 metre journey to the battery box.
It was during the installation of the
power cable that we arrived at the
problem of how to stop the cable vi-
brating against the inside of the pipe
and possibly making lots of noise. It
was then that we discovered a most
innovative use for odd socks. The ca-
ble running inside the tower was care-
fully wrapped in many of Julian’s odd

socks. One by one they disappeared
down in to the pipe until the whole
cable was prevented from hitting the
side wall. Problem solved with sal-
vaged materials again.

And before we knew it, it was all
done. The tower was raised, guys were
tightened, the turbine was connected to
the battery and the system was com-
plete. It was time for another celebra-

tion. Little did we realise that the wind
was going to pick up appreciably before
the next morning and we were to
awaken to the sound of whipper-
snippering in the backyard. But this be
not a whipper-snipper, this be Our
Bumble-Bee.

Yes, it was a little louder than we had
imagined, and it was not something we
would be leaving running often in a
residential area, but after installing a
large shorting switch the next day we
reckoned that Our Bumble-Bee could
still be part of our family.

As per usual we just finished install-
ing the ammeter and switch in time for
the guests to arrive, and so communal
cooking was the call of the night once
again. But this time it was done to the
sweet sound of Our Bumble-Bee out
back and under lights powered by the
sun. What more could one want.

‘We turn off all appliances
at the wall ... this little

effort saves more
greenhouse gas

emissions than our entire
renewable energy system

and anyone can do it.’

[Renewables for renters]

CANON / UNI-SOLAR PANELS
At last! The breakthrough in performance and price you
have all been waiting for. These incredible units can
produce 23% more battery charging amps than similarly
rated BP, Solarex and other crystalline panels, which are
fast becoming obsolete! They are shadow tolerant, virtually
indestructible (no glass) and are now covered by a 20 year
performance warranty. Don’t be misled by yesterday’s men!
Find out for yourselves at www.ovonic.com

Plus GST
Canon / Uni-Solar US-64 Framed $ 499
Canon / Uni-Solar US-42 Framed $ 359
Canon / Uni-Solar US-32 Framed $ 299
Canon / Uni-Solar US 21 Framed $ 239
Canon / Uni-Solar USF-32 Flexible mat $ 419
Canon / Uni-Solar USF-11 Flexible mat $ 199
Canon / Uni-Solar USF-05 Flexible mat $ 119
PLASMATRONIC REGULATORS Plus GST
PR 1210 12 volt 10 amp regulator $   65
PR 2410 24 volt 10 amp regulator $   65
PL-20 12/24/48 volt 20 amp smart controller $ 219
PL-40 12/24/48 volt 40 amp smart controller $ 299
PL-60 12/24/48 volt 60 amp smart controller $ 399

TRUE SINE WAVE INVERTERS Plus GST
Selectronic SE-12/12 12v 600 / 1500 watt $ 999
Latronic 47-BKZ-12 12v 700 / 2400 watt $ 1099
S.E.A SEAP-12-1K3 12v 1300 / 3900 watt $ 1879
Latronic 518-BKZ-12 12v 1800 / 5000 watt $ 2119
Latronic 48-BKZ-24 24v 800 / 2800 watt $ 1129
Latronic 415-BKZ-24 24v 1600 / 5000 watt $ 1909
Selectronic SE-22 12/24v 1600 / 5000 watt $ 2099
Selectronic SE-32 24v 2400 / 7000 watt $ 2699
Latronic 525-BKZ-24 24v 2500 / 7500 watt $ 2339
S.E.A SEAP-24-3K0 24v 3000 / 9000 watt $ 3139
S.E.A SEAP-48-3K8 48v 3800 / 10500 watt $ 3210
GNB / EXIDE ENERGYSTORE BATTERIES
We have been supplying these premium, deep cycle, home
power system batteries for 17 years, and we know they can
easily last 10 to 13 years in a correctly designed system.

Plus GST
GNB / EXIDE 12RP570 12v 6840 watt-hours $ 991
GNB / EXIDE 12RP830 12v 9960 watt-hours $ 1416
GNB / EXIDE 12RP1350 12v 16200 watt-hours $ 2075
GNB / EXIDE 24RP910 24v 21840 watt-hours $ 2848
GNB / EXIDE 24RP1080 24v 25920 watt-hours $ 3218
GNB / EXIDE 24RP1350 24v 32400 watt-hours $ 4150

SOLAR POWER PRICE CRASH
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Your discount mail order solar power station. Serving ReNew readers with integrity and
compassion. For truly excellent service and advice contact accredited solar engineer
Christopher Darker on 04 1893 4607, or email cdarker@unisun.com.au
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After almost one year of long and
difficult negotiations between
the German  energy industry

and the German government, it was de-
cided that Germany would phase out
nuclear power over 32 years. To achieve
this end each nuclear power plant has
been allotted a maximum generating ca-
pacity, which, once exhausted, would
signal the closing of the facility. These
generating capacities of power stations
are transferable, which could see some
stations still operating after 32 years. For
example, if one power company runs,
say, three power stations, all credits could
be transferred to one station which could
allow it to remain active for longer.

Nuclear power plants in Germany
supply 33 per cent of the total energy
demand. As the trend is towards the in-
creased consumption of nuclear and
fossil energy, the German Federal Gov-
ernment and the German Bundestag
(house of parliament), in agreement
with the European Union, have set
themselves the objective of at least dou-
bling the percentage share of renewable
energy sources in total energy supply by
the year 2010. This will help protect the
environment and manage global warm-
ing, as well as guaranteeing a reliable en-
ergy supply.

This objective is part of the German
commitment under the Kyoto Proto-
col to reduce greenhouse gas emissions
by 21 per cent by the year 2010 and the
German Federal Government’s aim to
reduce carbon dioxide emissions by 25

per cent by the year 2005,
relative to 1990. In order to
achieve this target, it is nec-
essary to mobilise
renewables like wind en-
ergy, solar energy, biomass
and hydro power.

Economic aspects
of renewables
Currently, renewable re-
sources are insufficiently
used, although many are
available in large capacities.
There will be two conse-
quences if we fail to supply a
much larger share of our en-
ergy requirements by these
sources:
• we will find it more and

more difficult to meet our
obligations in terms of the
climate change, at both
European and interna-
tional level

• we will exclude growth opportunities
for our economy.
The German renewable energy asso-

ciation (BEE) expects an average annual
turnover of DM8 billion by 2010.

Renewables can help to reduce our
dependence on energy imports and
therefore make our energy supply
more reliable. Currently, the EU de-
pends on energy imports to cover ap-
proximately 50 per cent of its energy
consumption.

The growth of the German economy

is heavily dependent on small and me-
dium-sized companies. Therefore if
we use renewables for our energy
needs we will create jobs, especially in
this economic sector, which is very
important for the structure of the Fed-
eral Republic of Germany. Further-
more, the production and use of
renewable energy sources will promote
sustainable regional development,
which will help to improve social and
economic cohesion within the com-
munity and harmonise living

By supporting its wind industries Germany has created more than
20,000 jobs and will generate 21 per cent of its power from renewables
by 2010. Story by Christian Ters

Germany leads the quest for a
cleaner, greener world
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conditions within Germany.
In three European countries—Ger-

many, Denmark and Spain—the gov-
ernments have introduced minimum
prices for feeding renewable generated
electricity into power grids. In all three
countries the introduction of wind en-
ergy converters was based on mini-
mum prices guaranteed by law and this
has stimulated market development
(initially in the wind energy sector),
which has led to an efficient industry
with considerable export opportuni-
ties. This has countered predictions
that the introduction of minimum
price systems would hamper produc-
tivity.

More than 20,000 jobs have been cre-
ated in the wind industries in Germany.
Production costs and compensation has
reduced by 50 per cent since 1991 due
to the associated economies of scale and

global competition. In other sectors
where renewable energy sources are
used, the Renewable Energy Sources
Act should produce successes similar to
the wind energy sector.

The solar energy market
The main problems in the photovoltaic
and solar thermal markets are similar
to the initial dilemmas of the wind en-
ergy sector. The production and instal-
lation costs are still higher than the
production cost of conventional energy
sources. The total costs for the installa-
tion of a 3kW PV array for example are
about DM 36,000 (AU$30,000).

In fact because of low demand, higher
production volumes are not possible, as
low market share does not allow econo-
mies of scale to become effective. In
addition, the external costs in conven-
tional energy sources are not reflected

in their price. The conventional energy
sources still benefit from substantial
government subsidies, which keep their
price artificially low.

Grid interactive generation
In the past, the Electricity Feed Law,
which became effective on 1 January
1991, provided compensation rates for
the wind energy sector. Nine years later,
by the end of 1999, as much as 4400
peak megawatts has been installed
within the territorial scope of the Act,
accounting for about one-third of the
capacity installed worldwide.

During a normal wind year, the 7879
turbines installed in Germany produce
8.5 billion kilowatt hours. This is
equivalent to two per cent of the na-
tional annual electricity requirement.
The most northern state, Schleswig-
Holstein, is rapidly approaching the 20
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per cent mark with an installed capac-
ity of some 1000MW.

The new government in Germany—
a coalition of green and social-demo-
cratic parties—has now changed the
circumstances for the remaining
renewables. Primarily the government
wants now to support power generation
from PVs. Before this national commit-
ment, the states in Germany had their
own programs, which varied from re-
gion to region. These isolated programs
did not have the power to change mar-
ket conditions or lead to an expansion
of production.

100,000 roof and new
market incentive program
In September 1999 the parliament
started with the so called ‘100,000 roof
program’ and the ‘market incentive pro-
gram’. Until 2003 the German Govern-
ment  has committed to support each
of the programs with DM1000 million
(AU$833 million), including solar hot
water systems and heat pumps.

The 100,000 roof program is for so-
lar PV systems only. This program is
newly-established and supplies much
better conditions for getting a credit
than schemes that were already of-
fered by the government. That means
that you can borrow at a favourable
rate of interest. The loan period is
about 10 years and the interest rate is
about two per cent, 4.5 per cent less
than normal. The credit is based on
peak PV output. Therefore a 100 per
cent credit is provided up to a peak
PV output of 5kW. The maximum
amount is DM13,500 (AU$11,250)
per kW. Electric current by PVs over
5 kW are encouraged with 50 per cent
credits.

Before April 2000 people were eligi-
ble for a credit without paying any inter-
est. The impact was enormous. The
demand rapidly increased. Before April

more than 32 megawatts of PV had been
installed. In March the government de-
termined that there was no need to run
a program with such conditions. In April
the applications were delayed by the
Kreditanstalt für Wienderaufbau (KfW)
the fund administration body, and in the
meantime the German government
modified the program to introduce the
above interest rates, provided interest-
free for the first two years.

The boom on the solar technology
market has not stalled because of the
interest rates. More applications have
been submitted to the KfW to a volume
of about 40 megawatts, so incentives
have had the desired effect of creating
demand for solar electricity. This has
caused a supply problem in the short
term as manufacturers have full order
books and cannot respond instantane-
ously to the huge demand. Delivery of
extra equipment or raw materials can
take weeks or months.

In addition the program has benefited
other niche markets. Manufacturers like
Solarc Innovative Solarprodukte
GmbH based in Berlin which develops
concepts for applications in the range
of 1-500 Watt are recording sales
growth. One of its first products world-
wide is a solar charger called ‘scotty’
which charges mobile phones, personal
organisers, GPS-systems and small ap-
pliances like Walkman or Discman. Al-
though nobody knows for sure how the
industry and markets will respond in
the long term, it is understandable that
PV businesses are choosing to enjoy this
harvest period for a while, before mak-
ing another wave of investments later.

The new market-incentive-program
primarily supports solar hot water sys-
tems and heating pumps. But there are
limitations, which need to be consid-
ered. The support depends on the size
as well as the type of collectors:
• for collectors up to 100m2 each square

metre is subsidised with 250DM
(AU$208)

• for collectors above 100m2 each
square metre is subsidised up to
125DM (AU$104)

• for evacuated tubes up to 75m2 each
square metre is subsidised up to 325
DM (AU$270)

• for evacuated tubes up to 75m2 each
square metre, subsidised with 160
DM (AU$133)
The compensation paid for heating

pumps is:
• for heat pumps above 13kW the sub-

sidy is 200DM/kW (AU $166/kW) if
you set up a hot water system at the
same time, otherwise it is 100DM/kW
(AU$83/kW)

• Heat pumps over 13kW with
100DM/kW (AU$83/kW)
Constraints exist only in combination

with a solar electricity system.

Renewable Energy
Sources Act
The impact on the economic growth was
caused by another important decision.
The 100,000 roof program and the new
market incentive program in combina-
tion with the new Renewable Energy
Sources Act is an incentive for house-
holds, companies and public institutions
to set up solar technology or invest in
other systems like biomass to produce
electric power. The new law was estab-
lished in April 2000 and was accompa-
nied by a new pricing regime for
renewables. In combination with meas-
ures aimed at internalising external costs,
the purpose of this pricing regime is to
bring renewable energy sources closer to
conventional energy sources in terms of
their competitiveness.

In order to continue to facilitate ma-
jor improvements in technological ef-
ficiency, the compensation rates
specified in the Renewable Energy
Sources Act vary depending on the en-

[Renewables in Germany]
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ergy sources, the sites and the installa-
tion sizes involved. Furthermore, they
will decline over time and will remain
in effect for a limited period of time.
The fact that the rates will be reviewed
every two years guarantees that they will
be updated continuously and at short
intervals to reflect market and cost
trends.

One of the great issues is that the
100,000 roof program does not benefit
people who had previously installed
PVs. Energy companies pay only 27
pfennigs (22.5 cents) per kWH to peo-
ple feeding renewable electricity into
the grid. In economic terms this wasn’t
enough to warrant the purchase of so-
lar panels. Now the conditions have
totally changed and investments in PVs
make sense because the compensation
to be paid is at least 99 pfennigs per
kWH (82.5 cents/kWH).

The maximum size allowed is 5MW
for PVs directly fixed to the roof and
only 100kW for free-standing panels.

Starting 1 January 2002, the mini-
mum compensation paid will be re-
duced by five per cent annually for new
electricity generation installations com-
missioned as of this date. Under the Re-
newable Energy Sources Act the
following compensation will be paid for
electricity generated from biomass. At
least:
• 20 pfennigs (16.6 cents) per kilowatt-
hour in the case of installations with an
installed electrical capacity of up to 500
kilowatts.
• 18 pfennigs (15 cents) per kilowatt-
hour in the case of installations with an
installed electrical capacity of up to five
megawatts.
• 17 pfennigs (14.1 cents) per kilowatt-
hour in the case of installations with an
installed electrical capacity of over five
megawatts.

As of 1 January 2002, the minimum
compensation amounts will be reduced

by one per cent annually for new in-
stallations commissioned as of this date.
The following compensation will be
paid for electricity generated from
geothermal energy. At least:
• 17.5 pfennigs (14.5 cents) per kilo-
watt-hour if the installation involved
has an installed electrical capacity of up
to 20 megawatts, and
• 14 pfennigs (11.6 cents) per kilowatt-
hour if the installation involved has an
installed electrical capacity of over 20
megawatts.

The compensation to be paid for elec-
tricity generated from hydro power and
gas from landfills, mines and sewage
treatment plants will be at least 15
pfennigs (12.5 cents) per kilowatt-hour.
For wind energy the compensation is
at least 17.8 pfennigs (14.8 cents) per
kilowatt-hour for a period of five years
starting from the date of commission-
ing.

The competi-
tion between en-
ergy companies
has increased over
the past two years
because the energy
market in Euro-
pean countries has
been deregulated,
which has caused
electricity prices to
fall. Today you can
choose between
different products.
For example the
Bewag in Berlin
(the regional En-
ergy Power Com-
pany) offers
e c o p o w e r ,
multiconnect or
classic electric
power. The power
companies also
distinguish be-

tween private and business customers.
As a private customer the price for

eco-power is actually very high because
it is produced by renewable energies like
biomass, wind turbines or PVs. The
price for eco-power is about 34.9
pfennigs/kWH (28 cents kWH). One of
the cheapest types of electricity available
is multiconnect because it might be pro-
duced by nuclear power plants in Po-
land, France, Germany. You pay 20
pfennigs/kWH (16 cents kWH). The
tariff for business customers is much
more favourable.

Solar electricity is now an option for
people who do not care about environ-
mental issues, because under the new
acts the costs for installation are cov-
ered after an estimated 14 years, and af-
ter 20 years most households will profit
from their PV array.

[Renewables in Germany]

SOLAR  SALES  PTY LTD

WELCOMES  CHRIS  WALTER

Solar Sales Pty Ltd is pleased to announce the appointment of
Mr Chris Walter to its Sales and Marketing team, in the position of
Technical Sales Manager and Export Development. Chris has
had 8 years service experience with Solarex Pty Ltd, and then
BPSolarex Pty Ltd in the same role.

Chris is well known in the Australian renewable energy industry
with several large solar power projects to his credit. With vast
solar industry experience, our new and existing client base will
be better served than ever.

CHRIS  WALTER
Technical Sales & NSW Manager
Solar Sales Pty Ltd
Phone: 0402 312 891
Fax: (02) 4730 2426
Email: chris.walter@solarsales.com.au

SOLAR SALES PTY LTD

Head Office: Sydney:
97 Kew St P.O Box 255
Welshpool, WA, 6986 Kingswood, NSW, 2747
Ph: (08) 9362-2111 Ph: 0402-312-891
Fax: (08) 9472-1965 Fax: (02) 4730-2426
www.solarsales.com.au
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Solar-powering portable electri-
cal equipment can be the most
convenient and effective way to

be independent on the road.
In issue #70 of ReNew we explained

how to use a solar panel to charge the
battery of a laptop computer. This in-
cluded information about matching
the panel size to the power require-
ments of your computer to enable the
substituting of a solar panel for the
computer’s battery charger or plug-
pack.

Here at the ReNew office we decided
to put this to the test on a recent maga-
zine assignment up north in Alice
Springs and the remote desert areas of
South Australia.

In the office we use a desktop com-
puter as the main component of our
imaging system. We have an Olympus
digital camera which we purchased in
1999 to reduce the environmental im-
pacts of publishing by eliminating the
need for the polluting chemicals re-
quired for film processing.

This camera works really well, and in
high-resolution mode we can take up
to 16 images which we upload straight
onto the computer for use in the maga-
zine. This saves us money too!

When planning the trip up north we
didn’t want to revert to using a conven-
tional camera, so decided to take a lap-
top computer with us to enable the
camera’s use on the road.

Adding a solar panel to the imaging
system meant that any photos we took
would be the most eco-friendly images
around. But better still, it meant that
we wouldn’t have to worry about find-

ing a mains power supply that we could
plug into for a few hours while the com-
puter battery reached full power.

The computer used a 10.8 volt 3.4
amp-hour lithium-ion battery which
had a charge life of approximately two
hours when used to run the computer.
This is not very long compared to more
modern computers and it was certainly
not enough charge to guarantee use of
the computer and camera for the entire
two-week trip if we went a long way off
the beaten track.

Choosing the panel
The laptop we took was a Toshiba
model 660CDT which required a 32
watt solar panel. The laptop’s power
pack provides up to a maximum of 2
amps, and a 32 watt panel will provide
about the same amount of current.

A phone call to Going Solar’s retail
outlet in North Melbourne led to the
loan of a $500, 32 watt Uni-Solar flex-
ible solar battery charger as sponsorship
for the duration of the trip (thanks
Maree and Ralf!).

We had decided that taking a flex-
ible panel was the best option for our
purposes as they are more durable
than rigid frame modules. They com-
prise a Canon nine-layer, triple junc-
tion amorphous panel attached to a
cushioned vinyl backing material with
reinforced stud holes along the edges.
This design means that it doesn’t have
to lie flat and can be strapped to al-
most anything, which allowed us to
attach it to the side of our vehicle
when it was stationary or lay it on the
ground, depending on the sun’s po-
sition.

The 32 watt panel was easy to store
when not in use, being 1.4 metres long,
0.42 metres wide and weighing just 2.4
kilograms.

Performance
We found that the best way to use the
solar panel was as a battery charger. The
computer’s battery  would charge in just
over two hours when the panel was in
full sun. We usually placed the panel on
the roof of the vehicle or draped it across

ReNew hits the road
with renewables

Publishing revolution! This image was taken using a digital camera and uploaded onto

a solar-powered laptop. No polluting chemicals or power sources required.

Outback computingOutback computing
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the front windscreen resting on the
bumper bar, with the cable reaching
through the front window to the com-
puter inside.

When the sun was not high, or even
when the panel was not in direct sun-
light, we found that it was still sending
some charge to the computer. This
meant that we could have the panel up
against the inside window when driv-
ing the long distances between loca-
tions, and the computer battery was still
being charged. This worked better than
expected, but we could not rely on it to
always bring the battery up to full
charge.

At one stage we tried to operate the
computer straight from the panel when
the battery was flat. We found that this
was not a good idea and led to stress on
the computer and crashes. This ocurred
because full output from the panel was
not always possible due to clouds shad-
owing the sun periodically, or maybe
just bull dust collecting on the panel
causing a slight decrease in output.

Using the panel as an external power
source when the battery had sufficient
charge was no problem. The computer
relied on both power sources, flicking
between the two searching for enough
current to run. Sometimes this hap-
pened continuously depending on the
time of day and weather.

In the end we ran the computer

Making it work
While the laptop required a regulated
voltage of no more than 15 volts, the
solar panel can provide over 20 volts
when the battery is charged. To pre-
vent possible damage to the compu-
ter, we decided to use a very crude but
effective regulator. This consisted of no
more than a pair of 20 watt, 15 volt
Zener diodes wired in parallel (to han-
dle the possible 30 watts or more from
the panel) mounted together on a large
heatsink. The circuit diagram can be
seen at right, and our test unit above.

Solar panel +ve

From
solar
panel

To computer

—

+

20 ohm,
2 watt

15 volt,
5 watt
Zener

NPN Power
transistor

(2N3055 or
similar)

—

+

—

+

To
computer

Solar
panel –ve

However, if you don’t know where
to get Zener diodes of this capacity, you
might want to consider the other cir-
cuit shown, which uses a 5 watt Zener
to provide a fixed voltage to the base
of a power transistor, also mounted on
a large heatsink, which then controls
the voltage to the laptop.

from the battery most of the time,
using the panel as a charger when the
computer was not in use. We found
this arrangement was more convenient
on the road as running the computer
from battery meant there were no leads
to worry about. This arrangement was
sufficient for our purposes as
uploading images doesn’t take very

long, and we never ran the battery flat
at a time when we would be incon-
venienced waiting for it to charge.

Carrying spare batteries is a logical
solution if high-use was a priority. Mak-
ing sure the computer’s power-down
functions are activated is also a good
way to ensure the battery charge lasts
for longer.

YOURSELF

www.ecoproperty.com

Easy and Low Cost
Your own computer or email
are not necessary

Mobile: 0409 528 692
email: info@eco.com.au

itSELL

Phone: (02) 9528 6926
Fax: (02) 9528 0035

Ph/Fax: (03) 5348 1546

Are you looking for models
of energy efficient homes?

Join like-minded people on an inspirational, self-drive
tour of homes with guest guide Russell Andrews,

Editor, Owner Builder Magazine.
• solar passive design • renewable energy

• small & large house design • permaculture gardens
• energy efficient materials

• mudbrick, rammed earth, timber
• a B & B and much more!

Bookings essential. Green Connections magazine
(03) 5470 5040. www.greenconnections.com.au
for info & form. Early bird discounts by Oct 6.
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Common RAPS mistakes

Here in the ATA head office we
hear many stories of renewable
power systems that don’t work

as intended, or that have failed altogeth-
er. The reasons are many and varied, but
most of them seem to boil down to one
common theme—ignorance of some
part of the system design or mainte-
nance.

No matter what the reason, systems
that don’t work properly have been the
bane of the renewable energy industry
for many years. There would not be a
single installer who has not heard some-
thing like ‘My mate had a solar power
system, and it never worked right.’

Comments like this do nothing for
the industry, as most designers and in-
stallers are aware. This is one of the rea-
sons that the Sustainable Energy
Industry Authority has worked to set up
an accreditation system for those who
wish to install renewable energy sys-
tems. But while this is great in theory,
there are still problems that even the
best intentions cannot overcome.

What’s more, like it or not, the gen-
eral public will still continue to try and
install their own systems. Whether this
is due to an interest in understanding
how it all works, or just to save the in-
stallation costs, it still happens and al-
ways will.

So, what are some of the problems
that are commonly found in renewable
power systems? We have listed a few
below, along with the reasons for them,
and how to avoid or fix them.

Systems designed to a
budget, not power needs
This problem is very common, and can
often be the cause of many of the other

problems mentioned later in this arti-
cle.

Renewable energy systems are expen-
sive, and cost is often factored into sys-
tem design, but it should be understood
that doing this will always cause other
problems somewhere along the line.

Also, while you may think you are
saving money initially, cutting corners
means you will have a system that is
most likely running on its limits a lot
of the time, causing premature failure
of various system components such as
those listed earlier. This, of course, costs
money to fix, and spending an extra
thousand or two initially may save you
a lot more than that a few years down
the track.
Another problem comes when buying
a secondhand system. These appear in
places like the Trading Post, and while
they may appear to be a bargain, they
often are not. It is very unlikely that an
advertised system is going to be ideal
for your needs—the chances of some-
one else having the same total loads is

unlikely. What’s more, buying a second-
hand system means that you are also
buying the design of the system, and if
it is poorly designed, then you will end
up inheriting these problems.

If you are looking for a system that
will meet your needs without being a
solar boosted fossil fuel powered sys-
tem, then you must do a full load as-
sessment and design the system
accordingly—scrimp on the system
components, especially the batteries,
and you will regret it, and it will end up
costing you a great deal more than the
initial savings.

All of these things, and more, have to
be factored into the cost of a system. If
the cost is beyond your means, then you
must reduce your loads. This is not hard
to do, and it is surprising where you can
save power. For instance, an alarm clock
may draw only two watts, but it will
keep that 2000 watt inverter running all
the time. At such a low load, the invert-
er will easily be drawing 10 watts or
more, which can add up to 100 to 200

Lance Turner
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watt-hours more than necessary per day,
depending on other loads in the system.

Add to this all of the other phantom
loads in the average house, such as ap-
pliances in standby mode, and the sav-
ings can be in the order of 0.5 to 1kWH
per day or more. Savings of this size can
considerably reduce the size of a sys-
tem, and allow you to buy within your
budget.

While undersizing of a system is of-
ten caused by the lack of design experi-
ence, qualified installers also install
systems that may not meet the energy
needs of the owners. We regularly hear
of systems installed by qulified install-
ers that have proven too small. The
main factor here seems to be the budg-
et restrictions of the customer.

As you will be starting to realise, many
of these problems are interconnected.
The solution, of course, is to do the

sums properly, and make sure that the
people using the system understand its
limitations. This is one of the most im-
portant aspects of a successful renewa-
ble energy system—not expecting more
than it is designed to give.

Specification of wrong or
unsuitable components
This seems to be a common problem, I
often get phone calls from people who
have had problems due to the wrong
component being used.

A recent example of this was the sup-
ply of a 20 amp regulator to be used with
four 75 watt BP Solar panels in a 12 volt
system. These panels are rated at 4.45
amps each, giving a total of around 18
amps. However, any installer should
know to allow at least 20 per cent over-
head for current rating of a regulator,
with a preference of 30 per cent or so.

This is due to a number of factors,
but a common one occurs when you
have a clear, bright, but cold day, with
light cloud. Under these conditions, a
panel may produce more than 110 per
cent of rated power or more. Condi-
tions like this are not uncommon, and
for the system above, the regulator
would be running at its maximum lim-
it.

Another factor to be considered, es-
pecially with power handling devices
like regulators, is that the closer you
push the electronic switching devices
inside them to their limits, the hotter
they will run and the shorter will be
their life. So, it makes sense to specify a
unit with that extra capacity.

All system components can be incor-
rectly specified. For instance, an inverter
not designed to run in extremes of tem-
perature should not be locked in an

•STA offers a solar photovoltaic (PV) system
design and installation service, and specialises
in building mounted and integrated solar systems.

•STA solar systems are designed to comply with
the Australian Greenhouse Office $5.50 per Peak
Watt Subsidy.

STA is listed on the Australian Stock Exchange. Join over
500 shareholders who support Australian owned solar
manufacture. Shares are available from any Stock Broker.

SUSTAINABLE
TECHNOLOGIES
AUSTRALIA LTD

Renewable Energy
Solar Panels, Solar Education

Kits, Solar Hats

Phone 02 6299 1592   Fax 02 6299 1698

email: catalog@sta.com.auemail: catalog@sta.com.auemail: catalog@sta.com.auemail: catalog@sta.com.auemail: catalog@sta.com.au
wwwwwwwwwwwwwww.sta.com.au.sta.com.au.sta.com.au.sta.com.au.sta.com.au
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unvented battery shed, unless you want
it to have a very short life. This applies
to most other components as well, heat
is a big problem in summer, and can
damage many parts of a system. Batter-
ies, especially, are susceptible to dam-
age when the temperature exceeds
38°C, as positive plate corrosion in-
creases past this point.

One component, if you can call it
that, which is often sized incorrectly, is
the cabling in the system. All cables suf-
fer voltage drop along their length when
a current is running through them, and
an excessive drop means lost power and
excessive cable heating that, in extreme
cases, can lead to cable damage and even
fires.

This is one aspect of a system that is
often overlooked by the do-it-yourself
installer, and has resulted in many sys-
tems being unable to perform as expect-
ed. The lack of understanding of cable
sizing can cause many strange problems
in a system. An example told to us by
Peter Pedals of Rainbow Power Com-
pany is that of multiple lights on one
circuit. One light works adequately, but
when other lights are switched on they
progressively become dimmer until
their light is unusable.

No fusing
This deserves a heading all of its own,
as it is a very common problem, and
probably the most dangerous. Even a
small lead-acid battery bank can provide
a lot of current into a short circuit, and
can quickly turn you house wiring into
a large heater element, burning the
house down in the process.

The idea of fusing is not just to pro-
tect the appliances attached to the bat-
teries, but to protect the cables. The
fuses must be rated to adequately pro-
tect all of the cables in a system, so rely-
ing on the main 250 amp battery bank
fuse is not good enough. As you de-
crease wire sizes, you need extra fusing.

This means that the wires from the
battery to distribution panel should
have a large fuse, such as 250 amps. The
smaller circuits coming from the main
distribution panel should each be pro-
tected by a fuse that is rated at or less
than the continuous current carrying
capacity of that cable.

Of course, while fuses are probably
the most common system in use, you
can use circuit breakers if you wish.
They have the advantage of being in-
stantly resettable, without the need to
replace anything, and they can also act
as disconnects for the various circuits.

Systems not designed for
expansion
Now this is a common problem, and it
may occur for a number of reasons.

Though a system may be sized to suit
the loads currently used in the home,
little room for expansion may be avail-
able. So, if a new appliance is added to
the home, the occupants may soon find
their batteries going flat all too often,
with excessive use of the backup gener-
ator being required.

The solution is obvious—make sure
that the system is designed with enough
spare power to cover any purchases of
new appliances likely for at least the life
of the battery bank, which will be
around 10 years or so.

How much extra capacity should you
install? That will depend on whether
you are a tech-head, and like all the lat-
est gadgets, or prefer the simple life and
can easily do without that electric hot
air corn popper.

Reliance on one energy
source
Let’s face it, when most people think
of RAPS systems, they immediately
think of solar panels. Solar is easy to
implement, and works anywhere,
though it is better in some places than

others. What’s more, you don’t need
a reliable source of water or wind to
produce power, nor do you need high
towers.

Its simplicity makes solar the most
attractive solution in most cases, and
many systems end up using only a so-
lar array and a fossil-fuel powered gen-
erator as a backup. But is this the best
way?

In many cases, no it isn’t. In many
sites it will be possible to use other
sources of energy, and quite often they
can be cheaper than solar panels. This
means that a 1500 watt solar array could
be replaced with a 1000 watt array and
a 400 watt wind turbine, and the result-
ing system may perform better and be
cheaper.

Current solar panel rebates aside,
wind turbines are cheaper per watt than
solar panels, and will perform adequate-
ly in many sites, especially along coast-
al areas, where winds are strong and
persistent. Remember, just because
there is not much wind at ground lev-
el, doesn’t mean that this is the case at
20 metres up. If you are unsure of your
site, one way to tell is to put up a tower
with an anemometer on it and record
wind speeds.

There will, of course, be places where
wind doesn’t work so well. Many areas
of inland Australia have low average
wind speeds, making them unsuitable,
or at least less financially viable for wind
power.

The number of suitable sites for wa-
ter power is far less again, requiring ei-
ther a fast moving river or stream, or
one with adequate head to drive a suit-
able turbine. However, if you have such
a site, even if it is a long way from the
house, seriously consider it. Power can
be generated at a relatively high voltage
for transmission over long distances
with low power losses, and then con-
verted to the battery bank voltage at the
other end.

[Common RAPS mistakes]
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The upshot of this is that, in many
cases, relying on solar alone is not the
best thing to aim for. If the opportunity
exists to use another renewable energy
source (or even two) then it should be
investigated, not dismissed because it
may seem too hard at the time. Besides,
in the long run, it may save you some
money and extend the life of the sys-
tem’s batteries by reducing their aver-
age depth of discharge.

Poor system maintenance
Most RAPS systems are not ‘set and for-
get’, though many people would like
them to be. While a system can be made
close to this, there will always be some
maintenance.

Batteries often suffer the most from
poor maintenance, whether it be from
loose connections or, more commonly,
incorrect electrolyte levels.

Most system components can suffer
if they are not looked after, and this also
applies to the generating equipment.
While solar panels usually just need an
occasional cleaning, wind and hydro tur-
bines need regular inspections and main-
tenance. Most of these machines come
with a maintenance schedule, and this
should be adhered to as much as possi-
ble. Remember, replacing the bearings
in your wind turbine every two or three
years could save you from having to re-
place the whole turbine after five years
due to a serious bearing failure.

No safety signage
Another common problem not often
thought about is that of safety
signs.There are numerous signs re-
quired for RAPS installations, includ-
ing no-smoking warning signs on the
outside of battery sheds, battery safety

and emergency instruction signs, and
even labelling of the various system
components and power controls, like
fuses and disconnects.

System shutdown procedure signs are
also a good idea, it is possible to dam-
age system components by, for instance,
disconnecting the battery when full
charge current is still available from the
solar array. The sudden jump in volt-
age can easily damage any appliances
connected to the system.

Planning your system is not as hard as
it sounds. The ATA sells a booklet, So-
lar Electricity—Plan your own solar electric-
ity system, that provides enough
information to allow you to produce
an accurate plan of your system re-
quirements. It costs $5.50 (inc GST)
plus postage. See our books page for
more details.

DOES YOUR SOLAR DEALER
GO HOME TO A GRID

CONNECTED HOUSE????
MOST DO! WE DON’T!

TASMAN ENERGY OPERATES FROM A SOLAR
OFFICE AND WORKSHOP AND TAKE PRIDE IN

NOT BEING CONNECTED TO THE GRID.

WE SUPPLY PRODUCTS AUSTRALIA WIDE:

KYOCERA SOLAR PANELS
WORLDS BEST, IN SIZES TO 120 WATT

POWER VALUE SOLAR PANELS
BUDGET PANELS, 120 AND 75 WATT

TRACE INVERTER/CHARGERS
400 - 4000 WATT SINE WAVE AND MOD. SINE WAVE

SOUTHWEST WIND POWER
AIR 403 SERIES WIND TURBINES

SOLAR ENERGY AUSTRALIA
SINE WAVE INVERTERS 150 - 3800 WATTS

GoGoGoGoGovvvvvererererernment rnment rnment rnment rnment rebate application assistance aebate application assistance aebate application assistance aebate application assistance aebate application assistance avvvvvailaailaailaailaailabbbbble.le.le.le.le.

WE SPECIALISE IN SUPPLY TO OWNER/INSTALLERS
TASMAN ENERGY (03) 6362 3050

[Common RAPS mistakes]
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Revaluing ‘rubbish’

A n obsession with junk runs in
the family. My mother almost
got trapped in a skip at my pri-

mary school while retrieving craft ma-
terials that had been throw away. My
uncle’s yard looks like something out
of Wacky Wednesday with lampshades
suspended from trees and other re-
claimed items sitting in piles.

So it’s no wonder that I can’t pass a
skip without checking it out. Over the
years I have scored a huge blackboard,
desks, books, computer bits and pieces.
Some items have been forfeited because
of a lack of a car, having been carted off
before collection can be arranged.

About three years ago I met a woman
who had lined up a job at the tip shop
in Hobart. A facet of her job was to scav-
enge for materials off the tip face, which
were then sold in the adjacent shop.
Being an old hand at salvaging items at
tips, and seeing first-hand the incredi-
ble things that people chuck out, I was
impressed with the common sense in
intercepting reusable items and resel-
ling them.

In Hobart it was a group of concerned
citizens that established first the tip shop
at Glenorchy in 1994, followed by a
similar facility at McRobies Gully Road
in 1995. They were concerned that re-
usable goods were ending up in land-
fill, and got inspiration from a similar
operation called Revolve in Canberra.
The McRobies Gully Road shop is still
run by the same collective. It is a com-
munity-orientated organisation with a
co-operative set-up where the employ-
ees are also the employers.

When seeking to renovate my own
house, avoiding wasteful building prac-

tices was one of my main priorities. So
I was thrilled when I came across a ‘tip
shop’ close to home.

The Eaglehawk Recovery and Sales
Yard beside the Eaglehawk landfill site,
just outside of Bendigo in Victoria, takes
some of the hard yards out of finding
construction materials and fittings. For
those of us who get a fission at the sight
of a skip and the treasures it may con-
tain, a visit to the yard it is akin to being
a kid in a lolly shop.

When aiming to build or revamp a
house on sustainable principles, it is
integral to ensure all aspects of the
building process aspire to this. Most
people consider the source of house-
hold furniture and the materials used,
but forget that the labour component
needs to be sustainable too.

How many people cite incredibly low
figures for the construction of their

houses, but do not include in the final
price tag of the project the cost of skip-
scabbing and sourcing materials over a
long time frame, let alone the potential
cost of storing these materials.

The Yard has also streamlined the tip-
ping process to prevent the disposal of
useful or reusable materials into land-
fill. Up until I took a load of rubbish to
the tip, I assumed that the yard salvaged
for goods straight off the tip face as in
Hobart and Canberra, but soon found
out that they intercepted any useful
material before it hit the tip face.

I recently went through the process
of taking a load of ‘rubbish’ to the tip
(knowing that any thing useful would
be retrieved). The first step is paying the
drop-off fee, which is dependent on
how much stuff you have.

Once we had parted with our $4.50,
we drove on to the inspection canopy

Reclaiming useful items from landfill has real environmental and
economic spin-offs. Emma ‘skip-scab’ Tucker discovered ‘tip shops’ are
also a renovator’s dream come true

Your choice of best seat in the house! Tip shops can take some of the effort out of

sourcing cheap second hand materials.
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where we had a chat with a staff mem-
ber of the yard who checked out our
load and pulled off a kitchen cabinet.
We later saw this in the sales yard
adorned with a $20 price tag.

Staff separate the materials into recy-
clable materials and ‘goods’. The recy-
clables are sold on to recycling
companies and the goods are loaded
onto a truck or ute and transported
down to the yard to be resold. The yard
encourages people to drop items off di-
rectly.

What’s there
A wander around the yard in Eaglehawk
reflects what fortunes people throw
away. There are all manner of house-
hold items like stoves, fridges, crock-
ery, kitchen appliances, doors, windows,
loos, baths, basins, chemical storage
containers, vacuum cleaners, bikes,
toys, building materials, firewood, fur-
niture, electrical parts, tiles, et cetera.

Michael Klerk of Hobart’s Resource
Tip Shop likens a tip face to an archae-
ological dig. You can glean a sense of
history and of societal values by what
ends up there. The material evidence
of broken relationships is often appar-
ent. The more modern an item often
the less reusable it is. A bar fridge full
of still-iced beer that turned up at one
tip could surely tell a tale.

Landfill angst
Councils are increasing aware that at the
present rate of waste disposal dumps are
fast filling up and the ongoing costs of

maintaining landfill sites and
the high costs of finding land
to replace tips that have been
filled is unsustainable. More
than 3440 tonnes of materi-

al (see box) was diverted in a 12-month
period at the Eaglehawk yard. It is a mod-
el of best practise and its success  is be-
ing investigated by local councils from
Mildura, Swan Hill and Moama.

According to Peter Buck, supervisor
at the Eaglehawk Recovery and Sales
Yard, when the yard opened in 1994, it
was estimated that the landfill had 15
years left in it. Six years later this figure
is between 15 and 20 years.

The yard is also a bonus for the local
community. It is an independent econom-
ically-viable entity
run as a non-prof-
it organisation. It
employs seven
full-time and
three part-time
staff, and runs
three vehicles.
The Resource Tip
Shop in South
Hobart employs
16 people on a
standard four-day
week.

There is no rea-
son why every tip
shouldn’t have a
tip shop. The
community and
environmental
spin offs are enor-
mous—as is the
excitement of
poking around
for that serendip-
itous find!

Material Tonnes
car bodies 80
light metals 780
heavy metals 520
non ferros/ferrous metals 52
batteries 26
firewood 104
gas bottles (300) 2
rubber 520
paper/cardboard 20
glass 27
plastics 227

In the year 98/99, 3440 tonnes of waste

material was diverted from the

Eaglehawk landfill. The tip shop has

average daily sales (various) of 3t/day.

Contacts
The Eaglehawk Recovery and Sales
Yard: Eaglehawk VIC (03)5446 3467
Revolve: Fyshwick ACT (02)6239 3691,
Symonston (02)6295 70141, Belconnen
(02)6254 8989
Resource Tip Shop: South Hobart TAS
(02)6234 3772

The Eaglehawk Recovery

and Sales Yard serves as a

model for best environmen-

tal practice.

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

www.eco.com.au
ECO Properties for Sale  - ECO Home Stay Network

Local Consultants Network  - ECO Find Service
eco.com.au Directory - ECO Products and Services

ECO Self Sell now available   www.ecoproperty.com

VICVICVICVICVIC
Ballarat - Ballarat - Ballarat - Ballarat - Ballarat - 20Ac 4b/r Mudbk/Stone,Solar,Hydro,Ck,Cabin $210,000
RRRRRushworth - ushworth - ushworth - ushworth - ushworth - 10Ac  Land For Wildlife,Permaculture,Solar,Hse $97,500
Eco Find / WEco Find / WEco Find / WEco Find / WEco Find / Wanted - anted - anted - anted - anted - 1hr CBD $100K, Echuca $180K, Benalla $50K

NSWNSWNSWNSWNSW
Brogo - Brogo - Brogo - Brogo - Brogo - 5Ac Mudbk Hse/Bus - Organic Sourdough Bakery $295,000
Brogo - Brogo - Brogo - Brogo - Brogo - 100Ac Mudbk 3b/r Open Plan,Cabin,Dams,Gardens $199,000
Kempsey - Kempsey - Kempsey - Kempsey - Kempsey - 10Ac River,Dams,Fenced,Gardens,Hse,Pwr $97,000
Coraki - Coraki - Coraki - Coraki - Coraki - 720Ac 5 Bld. Titles,3b/r,RAPS,Wetlands,5kms River $395,000
Channon - Channon - Channon - Channon - Channon - 5Ac Permie,3b/r,2 Carriages,Terania Ck,Dam $210,000
Eco Find / WEco Find / WEco Find / WEco Find / WEco Find / Wanted - anted - anted - anted - anted - Sth Coast/Berry $600K, Sth Highlds/Goulburn $350K

QLDQLDQLDQLDQLD
Ravenshoe - Ravenshoe - Ravenshoe - Ravenshoe - Ravenshoe - 47ha World Heritage Rainforest/Eco Tourism $495,000
Bundaberg - Bundaberg - Bundaberg - Bundaberg - Bundaberg - Innes Pk Beach Retirement Permaculture Abundance $110,000
WWWWWoodford - oodford - oodford - oodford - oodford - 60Ac (12Ac BioDynamic Custard Apples $60K) $320,000
Maleny - Maleny - Maleny - Maleny - Maleny - 15Ac Permaculture Abundance (OHGA $27K + $18K Teas) $349,000
Jimboomba - Jimboomba - Jimboomba - Jimboomba - Jimboomba - 2Ac Logan River/Hydro,40m2 Living, Views $185,000
Gatton - Gatton - Gatton - Gatton - Gatton - 150Ac Conservation & Health Retreat - Eco Tourism $275,000

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

The Association had its origins
back in the 1970s. With some
people concerned that we hu-

mans were using up fossil fuels and pol-
luting our planet, various groups formed
in an attempt to provide an alternative
to this consumer lifestyle. One of these
groups was the Friends of the Earth
which was particularly opposed to Nu-
clear Power and the use of Uranium.

A meeting was held in a church room
in Carlton, an inner Melbourne suburb
in Victoria. Steven Ingrouille, who called
the meeting, remembers that he planned
for 40 people but when 200 turned up
they had to change the venue to the main
hall. With such strong interest the Alter-
native Technology Co-operative was
born. For several years, Friends of the
Earth provided it with a home.

The interests of the members varied but
the main theme was to make less impact
on our planet by actually doing some-
thing, and not just talking about it. Bicy-
cles (and bike trailers) instead of using
motor cars, mud bricks, solar, water, and
wind power, energy from crops by the
production of oils or alcohol, compost-
ing toilets and methane gas digesters were
all techniques for reducing the adverse
impact of people on this earth.

One of the outcomes of the forma-
tion of the Alternative Technology Co-
operative was the establishment of a
trading place for the members, a place
where they could sell their goods. Go-
ing Solar was established at 375 Queen
Street, in Melbourne by Stephen In-
grouille and Tony Stevenson.

Mudbrick moulds, the Dalrak mud-
brick press, spinning wheels and bicycle
trailers were some of the strange alterna-
tives available from this interesting but
off-beat shop. A ceiling fan powered by a
photovoltaic solar panel hanging out the

window was one of the unusual displays.
With the main motivators of the co-

operative now caught up with the run-
ning of a retail business, the co-operative
languished and some three years after the
Going Solar shop was started a new or-
ganisation was established, The Alterna-
tive Technology Association.

Mick Harris was the leading force in
this new association. It was recognised
that the good news of alternative tech-
nology needed to be spread not just to
those who lived in Melbourne but also
those who lived in country areas and in
other states of Australia. They were ex-
citing times when Mick produced the
first issue of Soft Technology magazine.

Typed on an old typewriter and with
pictures pasted in, it was photocopied
and stapled together. Mick recalls that the
first edition of Soft Technology, published
in June 1980, had 18 pages and was sold
for the princely sum of 85 cents. The first
100 copies sold out and another run of
100 copies was produced.

Changes over the years
The main aims of the association have

remained unchanged, the promotion of
sustainable technologies, a reduction in
the use of fossil and nuclear fuels and a
reduction in the use of all resources.
The earth is a fragile ecosystem and we
have an obligation to care for it.

However, the technologies have
changed considerably and it is the tech-
nology that has been the focus of this
association and its publications.

In the early days the technologies that
were being advocated and the equip-
ment being sold in the alternative shops
included equipment that was well know
to country people, but was being redis-
covered by city people, many of whom
had never lived in the country.

For country people the idea of gener-
ating electricity or pumping water from
the power of the wind was nothing new.
Similarly they had been using firewood
for cooking and the production of hot
water since the first white settlers came
to Australia. They understood about hy-
draulic rams, hand pumps, motors, gen-
erators and batteries for electric power.

Added to these old technologies were
newer technologies such as solar water

A History of the ATA—20 years on

The solar workshop was built by a band of dedicated volunteers, and is now the

home of the ATA National Office.
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heating and solar electricity. These had not
been seen before and provided exciting
possibilities for those who wanted to give
this self-sufficient lifestyle a try.

For those unaccustomed to the skills
of self-sufficiency the whole idea was
mind blowing and very exciting. Alter-
native lifestyle books were full of stories
of people doing their own thing. Stories
of mud brick houses, combustion stoves,
chooks and ducks, Daisy the cow and
Bugs the pet rabbit were as much a part
of the family as the children.

People leaving life in the city to lead a
self-sufficient life on a block of land in
the country felt like pioneers. They
were breaking with their past. They
were discovering new things in their
environment and in themselves. It was
so exciting that they wanted to tell the
world about it. Soft Technology was one
of a number of magazines that encour-
aged them to tell their stories.

Throughout all of this period Soft
Technology magazine concentrated on the
equipment and the ideas that its read-
ers had tried and which they were keen
to share with each other.

Spreading the word
The Alternative Technology Association
has never been one to just sit round and
talk. It has been an action organisation
and it still is. It is this ability to involve
its members in doing something that
makes it a very special organisation.

The Victorian Government through
its Energy Information Centre was ad-
vocating the use of passive solar house
design. Some of the members of the
ATA refurbished a normal suburban
house along these lines. Being in need
of a place to make their project ideas be-
come reality, they decided to build a
workshop based on the same principles.

Solar Workshop
The Solar Workshop was built over a
long period of time by a small group of

dedicated ATA volunteers at CERES in
East Brunswick (CERES was original-
ly established as a community park and
gardens). The workshop featured walls
of basalt stone and a huge north facing
window to capture the winter sun. It
had its own wind generator, photovolta-
ic array, batteries, inverter, lighting and
solar hot water system—all demonstrat-
ing just what was possible.

The workshop was used for the run-
ning of various education courses.
Many school children visited CERES
and the solar workshop was part of their
tour. The Association provided many of
the displays that were part of the former
Brunswick Electricity Energy Park.
More recently the workshop has be-
come the National Office of the ATA.

Adult education courses
Hands on practical courses were run in
the Solar Workshop; courses such as
wind power, solar hot water, low volt-
age appliances, home welding, alterna-
tive building techniques, rural water
supply, and power away from the mains.
All of these course involved both theo-
retical, and hands-on practical compo-
nents. The courses were directed by

people with significant experience, usu-
ally ATA members.

Some of the courses were run through
the Council of Adult Education and
were open to the public. Invariably the
course concluded with a practical session
in the Solar Workshop.  These courses
are still being run at the CERES site.

Mobile displays
As part of its on-going commitment to
show the world alternative technology
equipment, members took displays to
schools and public functions. Using a
member’s station wagon and a trailer
for transportation was difficult and time
consuming. What could be transported
was limited. There had to be a better
way of doing things.

The first Energy Display Trailer ap-
peared in 1989. It allowed the display
items to be properly packed away and
stored. When a member wanted to
present a display, the trailer was hooked
onto their car tow bar and away they
went.

Over the next few years the trailer was
used to present the message of alterna-
tive technology at many schools and
community events. It was a huge break-

John Molenaar, the ATA’s education officer during the mid 90s, with participants in

the solar model boat and solar model car challenges.
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though and very successful.
A two wheeled car trailer however

was still too limiting and a semi trailer
display was planned. The result of this
planning was the 10 tonne, 12 metre
long Energymobile. The interior had a
large array of equipment, displays and
information. Photovoltaic panels and
wind generators on the roof provided
the power for the displays, which were
made interactive so that they could be
operated by the visiting general public.

The Energymobile attracted great in-
terest where ever it went and govern-
ment funding was obtained to take it
on tours all around Australia. It was a
brightly coloured display, and along
with enthusiastic members of the asso-
ciation, it made a big impression.

It made the old energy trailer look very
tired and rather old-fashioned by com-
parison. Although the Energymobile was
taken to schools it was difficult or im-

possible to manoeuver in the restricted
spaces available at many of them. Often,
schools could not even get a booking as
the Energymobile was occupied else-
where. It became obvious that a new
trailer was required and the Solar Shut-
tle was built in 1994. The Shuttle had
many of the displays of the Energymo-
bile but in a more compact format.

More recently the Recycle Factory,
another trailer-based display, was set up
to educate people, and school children
in particular, about the technologies of
recycling.

Media
From 1993 to 1996 the ATA did regular
radio spots in Victoria and NSW. Mem-
bers provided expert knowledge and
opinion in energy discussions. Not only
did this provide an interested public
with information but continued to pro-
vide the Association with exposure and

significant credibility.
The Association still continues to do

occasional radio interviews on stations
including 3LO, Triple J, 3CN and ABC
Regional Radio, and these always gen-
erate considerable public interest.

In 1995 the ATA’s web site was estab-
lished by a dedicated group of compu-
ter-savvy volunteers. The site allows
people from all over the world to ac-
cess information about the ATA, its re-
sources, and renewable energy in
general.

The site includes sections publications,
including numerous articles from back
issues of Soft Technology and ReNew, as
well as sections on the mobile education-
al displays and other ATA projects.

ATA across the country
Interstate readers of Soft Technology re-
alised that although they were getting
information from the magazine, they

For further details contact Brendon Eisner at Alternative Technology Association, PO Box 2001, Lygon Street North, East Brunswick VIC 3057
ph:(03)9388 9311, fax:(03)9388 9322, ata@ata.org.au, www.ata.org.au

Book our fun, interactive demonstrations of renewable energy
and recycling technology.

No excursion headaches—we come to you! Schools, fairs, events, councils, anything!
RECYCLE FACTORYRECYCLE FACTORYRECYCLE FACTORYRECYCLE FACTORYRECYCLE FACTORY

Recycling technologies: glass melting, plastic moulding, paper
making, recycled products display.

SOLAR SHUTTLESOLAR SHUTTLESOLAR SHUTTLESOLAR SHUTTLESOLAR SHUTTLE
Renewable energy technology: solar, wind, micro hydro, energy

use and measurements, energy efficiency.

Want to learn more about the technology of the future?

[ATA history]
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wanted to meet other members. ATA
branches were established in all states
of Australia, starting with Sydney, Can-
berra and Brisbane in the early 90s.
These were followed by branches in
Tasmania, Adelaide, Perth, Alice
Springs, several in regional Queensland
and even one in Auckland (NZ).

Publications
Soft Technology, and later ReNew, was sent
to various individuals all over Australia
and in fact the world. The distribution
through shops was handled by Gordon
and Gotch and Soft Technology appeared
in newsagents from 1992 onwards. This
greatly increased its circulation.

Alternative Technology Australia was
a book put together, using cut and paste
method, based on the first 12 editions
of Soft Technology. Build Your Own Green
Technology, a book containing the more
popular articles from Soft Technology sold
its first print run of 3000 copies and was
joined in 1994 by the Green Technology
House and Garden Book.

A whole range of information leaflets
were also produced around this time.
These were available for sale on the En-
ergymobile and at other community
events. They covered such topics as so-
lar fruit drying, low voltage appliances,
planning a wind generator system, build-
ing a solar cooker, water power, and re-
cumbent cycles, and were designed to
provide answers to often asked ques-
tions. In most cases they promoted ide-
as rather than commercial products.

Finances
In the early days of the Association the
enthusiasm and the time of the few
members was what allowed the organ-
isation to exist. There was a small an-
nual subscription to help offset the
expenses, but like most voluntary or-
ganisations it was the commitment of
the members that kept it going. The first
issue of Soft Technology provided some

real income but was very little reward
for the work that had gone into putting
it together.

When the Energy Display Trailer was
taken to schools this provided a mod-
est income. The main operator for
many years was Noel Jeffery and by tak-
ing only his costs and no wage the trail-
er provided income for the Association.

Work on the Solar Workshop was
helped with a grant of $3000, which
provided the concrete slab floor.

When the Energymobile was planned
a grant towards it was obtained from the
Victorian Government through Ener-
gy Victoria. There was also federal fund-
ing for the tours that were run
throughout Australia.

By the mid 1990s the Association had
expanded considerably and income
from the sale of the magazines, adver-
tising, publications and membership as
well as government funding meant that
the Ross House office required regular
paid staff to be in attendance. The pay-
ment of $100 a day was the same for
everybody, including the driver of the
Energymobile.

The Association was growing too fast
and there was a significant cash crisis.
The Energymobile, although support-
ed by government funds, was in fact
being subsidised by funds from other
sources. The Breamlea windgenerator,
originally purchased from the defunct
State Electricity Commission of Victo-
ria was sold to member Michael Gunt-
er, which provided some cash. There
were too many office staff, and for a
while things looked grim. A commit-
tee, including several people with finan-
cial and business expertise, was elected
in the mid 90s. Magazine sales and
memberships increased. The proposed
sale of the Energymobile was averted
and the Association emerged intact
from a rather rocky stage of its history.

Who made it all happen?
There are many people who have contrib-
uted to the ATA, most of who cannot be
acknowledged in this short history. Many
were volunteers, working on the trailers
or the Energymobile, on the workshop,
in the office, on the committee, provid-
ing articles, photos or drawings for the

Active volunteers produced many of the ATA’s displays. Here a small group are

making the Solar Workshops’ solar water heater

[ATA history]
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magazines, and others as employees.
Some stand out for their contribution.

The Association has a history that it can
be proud of, due to the persistence of a
comparatively small group of active mem-
bers through good times and bad. It is this
persistence that has made the Association
so significant and successful.

Tony Stevenson was one of the first
and most enthusiastic ATA members.
He took part in radio programs talking
about alternative technology. Along
with Steve Ingrouille he established the
Going Solar shop in Melbourne. His
passion for windpower made him one
of the best informed practical wind gen-

erator people in Australia.
He established his own business, Sur-

vival Technology, in the outer Mel-
bourne suburb of Croydon North
providing his customers with wind and
solar systems. He was a major force be-
hind the building of the Solar Work-
shop. A founding member of the
Alternative Technology Retailers’ Asso-
ciation, Tony was busy, optimistic and
enthusiastic about his and other peo-
ple’s achievements. Tony knew so much
that many people relied on him. This
put under ever-increasing pressure, a
pressure that he could no longer stand
and in September 1995 took his own

life, having contributed enormously to
the technology which he saw as the
hope for our polluted world.

Steve Ingrouille has provided a steady
influence on the Association through-
out its existence. As the owner of the
retail outlet, Going Solar, he was always
ready to write an article and provide ad-
vertising for the magazine. He has a
good knowledge of products and he
does not keep this information to him-
self but has always been ready to share
it with others. Steve’s open and honest
approach to the industry is something
that has made his business in North
Melbourne very successful and has had
a significant influence on the ATA.

Mick Harris had very ambitious ideas
from the outset. It has been his ambition
and hard work that has resulted in much
of what exists today. He used his skills to
produce the magazine and books, the sales
of which have provided significant in-
come enabling the ATA to survive. He has
lobbied politicians, manufacturers, and
advertisers and planned the Energymo-
bile tours. He acted as driver and chief
speaker, selling the alternative technolo-
gy concept to parliamentarians, those who
visited the displays, and those who lis-
tened to him on the air waves, as well as
the members of the Association itself. He
ran the office at the time when the staff
numbers were at their highest. Always
convincing and enthusiastic, Mick

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

12V or 24VDC models available.

Quirk’s Victory Light Co.
PO Box 340, Botany NSW 2019

Ph:02 9700 0960, Fax:02 9700 0964, Email quirks@one.net.au

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

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

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

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

Arguably the most famous face of the ATA, the Energymobile took renewable energy

to people across the country.

[ATA history]
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worked incredibly long hours. He even-
tually took a break in 1994 and he now
continues his contribution on a more
controlled basis.

Alan Hutchison has been involved
since the ATA’s inception and produced
frequent articles for Soft Technology. They
were technical by nature but Alan made
them readable and provided all the de-
tail required for people to make what-
ever it was that the article was about, be
it an anemometer or a solar regulator.
Alan has his feet firmly planted on the
ground and he brought to the associa-
tion a pragmatism that was lacking in
some of the head-in-the-air enthusiasts.

Noel Jeffery almost single handedly
did school tours with the old Energy
Display Trailer between 1989 and 1991.
With an old Volkswagon Kombi van and
the trailer he travelled all over the state.
As a retired school teacher and princi-
pal, Noel had a lot of contacts that he
used to get his displays into schools. Noel
loves to talk and this gave him the op-
portunity to enthuse over the possibili-
ties of alternative technology. He made
models which demonstrated the princi-
ples involved and this skill persists to the
present day as he presents his Treasures
from Trash in ReNew magazine.

Bruce McKenzie was largely respon-
sible for the creation of the Energymo-
bile in its present form. He contributed
many ideas and articles based on his
own experience with alternative tech-
nology. He conducted education cours-
es and was a driver of the Energymobile.

Ross Horman was another Energy-
mobile driver and has stories to tell of
the problems that beset one of his tours
when the motor was being run on die-
sahol, a diesel/alcohol mixture. At one
stage, while trying to stick to a very tight
schedule, the truck just refused to go.
Eventually it was discovered that the ex-
perimental fuel had blocked the filters.

Libby Anthony has acted as General
Manager for the association for four

years. Libby’s insightful understanding
and attention to the details that matter
have seen the Association grow under
her careful direction.

Imelda Evans and Claire Beaumont
were two people who were pivotal in
bringing Soft Technology into the main-
stream. They took what was basically a
tech-heads magazine and massaged it
into a product far more appealing to the
general public.

Lance Turner took over much of the
work of ensuring that the magazine Soft
Technology and later ReNew continued
on the same high standard when he
started in 1994, work he is still doing.

Michael Linke worked on Soft Technol-
ogy and ReNew for over three years, and
greatly improved the format and layout.
Under Michael’s direction, sales figures
steadily increased, and ReNew has become
a popular and diverse magazine.

Many people
have contributed
to the Association
and the production
of the magazine
and these include
Adrian Oakey, Bob
Fuller, Adrian Braun,
Nikki Brand, Dieter
Gunter, Trevor Ro-
botham, Herb Wildes,
Gunter Wilke and
Chris Moss. More
recent contribu-
tors, both staff and
volunteers, include
Suelette Dreyfus, Eri-
ka Maksem, Alex
Zafirellis, Michelle
Douglas,  Erica Cha-
rola, Kris Lakusa,
John Molenaar, Her-
man Out, Brendan
Eisner, Alison Suth-
erland, Simon Brink,
Joanna Tierney and
many others.

The future
For years Steve Ingrouille has said how
tired he gets of people saying that solar
technology is the technology of the fu-
ture. He says that it is here and availa-
ble right now, and of course he is right.
It is like buying a car. There will always
be improvements in the next model but
what is available now works well. If you
wait for the improvements then the
chances are that you will die waiting.

The Association is made of doers, not
waiters. The impressive thing is what
these doers have done over the past 20
years. They have changed an industry
from being alternative to mainstream.
The name Alternative Technology As-
sociation may need to be changed, but
one can be assured that whatever the
name, the members will continue to
push the boundaries of technology as
they actively seek a better world for
themselves and all people.
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Easy to use
High surge
Rugged and reliable
Safe - MEN compatible
Heavy duty construction
Efficient and silent operation
Fully isolated DC to AC output

600 watt, 1000 watt and 1200 watt
PowerSine sinewave inverters
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Power Conversions P/L A.C.N. 006 746 489
Unit 2, 6 London Drive
P.O. Box 274, Bayswater Vic 3153 Australia
Tel: (03) 9761 1252  Fax: (03) 9761 1911
email: sales@powerconversions.com  Web site: www.powerconversions.com
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When we last covered datalog-
ging, back in issue #71 of
ReNew, we looked at using an

old PC as a means of monitoring and
recording data from many sources. We
also mentioned that we would be look-
ing at using a cheap microcontroller kit
to perform a similar task using much
less power.

Microcontrollers are basically a com-
plete computer on a chip. They contain
nonvolatile RAM (you don’t lose the
program when power is removed),
working memory, and writable memo-
ry for data storage. They also have nu-
merous input/output pins that can be
individually configured, and many now
have analogue to digital converters built
in, so they can accurately measure volt-
ages directly. And all this can usually be
bought for less than $20 per chip!

 We looked at a number of different
units, but we wanted one that was read-
ily available, relatively cheap, was ver-
satile and could be expanded.
Eventually I came to the web site of
Dontronics, based here in Tullamarine,
and run by long term microcontroller
guru Don McKenzie.

Information overload
Landing on this site is quite confusing,
even for the experienced electronic en-
thusiast, and there is an awful lot of jar-
gon all over the place that assumes prior
knowledge of these devices. However,
there is a ‘Newbies’ button which takes
you to a page that explains things a bit
more clearly, and points you in the direc-

tion of one of Don’s more recent devel-
opments, the Little rAVeR kit. Why the
weird capitalisation? Well, this kit uses the
AVR microcontrollers from Atmel. These
micros have from eight to 40 pins, from
one to eight kilobytes of flashRAM for
program storage, and from 64 to 512 bytes
of eeprom for data storage.

The great thing about these modern
micros is that they can be programmed
directly from the parallel (printer) port
of a PC in a matter of seconds. They
can be programmed up to 1000 times,
and they can write to their internal eep-
roms at least 100,000 times, so you are
unlikely to wear one out. As mentioned
before, some of them also have up to
eight channels of analogue to digital
conversion (ADC) built in, allowing
them to monitor more than one input
at once. Very handy!

Getting back to the Little rAVeR kit
(known as the DT006 board), we or-
dered one from the Dontronics web site
at a cost of $65 plus a few dollars post-
age, and it arrived in the post a day or
two later. Less than an hour with a sol-
dering iron and the unit was up and
running. Note that the kit is supplied
without instructions, these are availa-
ble from the Dontronics website. You
can also buy the board already assem-
bled and tested if you are not confident
about doing the work yourself. If you
are not a good solderer this may be the
best option, as the board has quite fine
tracks and pads.

The board has a number of features
that make it easy and versatile to use.

These include an on-board power sup-
ply so that it can be powered from ei-
ther an AC or DC power supply of up
to 18 volts or so, a serial communica-
tions port so that the micro can talk to
the PC while it is running the program,
two buttons for inputs, a row of eight
LEDs for outputs, a reset button and a
pair of simm sockets. Simm stands for
single inline memory module, and was
a standard used by older computers for
their plug-in memory. They were avail-
able in 30 and 72 pin simms, and it is
the 30 pin sockets used on this board.
However, while they are standard simm
sockets, they are not used for memory.
It seems that some time back someone
developed a small microcontroller
board that used a standard 30 pin simm
socket to connect to the outside world,
and so the simmstick standard was
born. There are now all manner of
simmstick boards available, many of
them from Dontronics.

The upshot of all this is that the
DT006 board can not only program
AVR micros in its chip sockets, but you
can also plug in one of the AVR micro
simmstick boards into the simm sock-
ets and program them as well. This is
great if you want to make more than
one datalogger or whatever, as the
simmstick boards are cheaper and sim-
pler than the DT006 board, thus reduc-
ing costs. Indeed, you could easily do
production runs of microcontroller
controlled equipment using the simm-
stick bus and program them all from
one DT006 board.

by Lance Turner
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Giving orders
Before the unit can be used you need
to be able to program it. While there
seems to be a lot of different program-
ming systems available on the net for
the AVR devices, most of them use as-
sembly language (nigh on impossible
for the novice to master) or one of many
high level languages such as C.

However, a link on the Dontronics site
took us to a site where a freely down-
loadable demo version of a program
called Bascom-AVR was available, devel-
oped by MCS Electronics in Holland.

As its name implies, Bascom-AVR is
a BASIC compiler that produces files
suitable for the AVR range of microcon-
trollers. It is 99 per cent compatible with
Q-BASIC and includes an inbuilt pro-
gram simulator so that you can run your
software even before uploading it to the
micro. The only limitation with this
demo version is that it can’t generate
machine code files for the AVR micro

that are more than 2k in size. However,
the standard chip that comes with the
Dontronics kit, the AT90S2313-10PC,
only has 2k of program space, so it is
not a problem, and you can do quite a
bit with a 2k program.

We downloaded the installation files
and had it all up and running in a few
minutes. After a few initial setup changes
we had one of the sample programs
opened, compiled, and downloaded into
the AVR micro. It really was quite easy to
get going, once the board was assembled.

Now it was time to start writing the
datalogging software. This took a while,
as I had not done much programming for
a few years, and I was used to the old GW
BASIC interpreter, not Q-BASIC, but it
didn’t take long to get the hang of it.

Anyway, I finished a simple program
and soon was at the point of actually
wanting to read external voltages and
record them. The only problem was,
the 2313 chip had no ADC on board,

so I was faced with a couple of options:
either change to a chip with ADC built
in, or provide a separate ADC chip and
control it with the microprocessor. I
decided to go with the former, as the
DT006 board has space for fitting the
28 pin versions of the AVR chips, as well
as the 20 pin 2313 supplied.

I went to the Atmel web site and
grabbed a copy of a table which listed
all of the AVR devices. A quick look
through this list told me that the
AT90S4433 was what I was after. It had
twice the eeprom than the 2313 and six
channels of ADC, as well as 4k of
flashRAM, though with our freebie
programmer, we can still only use 2k.

Going back to the Dontronics site, I
found this chip was available from them
and so ordered it for the cost of $18 plus
$2 for an 8MHz (megahertz) resonator
to go with it (I have since discovered
that Altronics in Perth also sell the AVR
micros, with the 4433 costing $15.95).

The extra components for the 28 pin chip can be seen above. Also note the empty 20 pin chip socket. Don’t try to run both chips in

the board at the same time, they won’t be too happy about it! Our simple interface board can be seen on the right.

ADC1

ADC6 Tracks cut
here

Ground track

J13
R16
C11

[Build your own]
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The resonator is a small device that
makes a series of pulses, (known as clock
pulses) for the micro. The micro per-
forms an instruction in the program
each time it receives a clock pulse. A
10MHz resonator (10 million pulses per
second) means the chip will process up
to 10 million instruction per second.
The 2313 comes with a 10MHz reso-
nator, which is too fast for the 4433,
which is limited to 8MHz.

I also had to fit a 28 pin socket for the
new chip, plus a few extra components
for the ADC. These were C11 (0.1uF),
R16 (100 ohm) and J13 (you need to
link pins 1 and 2, to connect the + volt-
age reference pin of the ADC to +5
volts). These extra components are list-
ed on the schematic diagram for the
DT006 board available on the Dontron-
ics site. They can be seen marked on
the photo elsewhere in this article. By
the way, in case you are wondering
which pin is pin 1, it is always the one
with the square solder pad.

Connecting to the world
Now that the board was up and running,
I needed to finish off the software so that
it could access the ADC ports of the new
chip and store the data in the eeprom for
retrieval later. This proved quite simple,
requiring only a few extra lines of code,
and the logger was soon doing its thing.
Now, the next step was to interface the
logger to the real world. While this
sounds simple, there are a few things that
must be considered as it is possible to
damage the micro if you do it wrong!

The first thing to realise is that the
micro runs from a regulated 5 volt sup-
ply and that you can feed only voltages
between 0 and 5 volts into the ADC in-
puts. So, how do you measure a 12 or
24 or even higher voltage in a power
system? The simple answer is to divide
the voltage down to something safe for
the micro. This takes nothing more
than a pair of resistors, or, in our case a

resistor and a variable resistor, so that
we could adjust it for an accurate divi-
sion by 10 of the voltage. This way we
could read up to 50 volts. Also incor-
porated into the circuit was a 5.1 volt
Zener diode to clip the voltage level in
case it should accidentally be exceeded,
either through an excess input voltage
or incorrect adjustment of the voltage
divider. The circuit diagram for the
voltage divider can be seen in Figure 1.

Another thing to remember is that the
voltage to be measured must share a
common ground with the micro. This
is simple to do, as the DT006 board has
a row of output pins on one edge of the
board which include both +5 volts (pin
7) and ground (pin 9). Also, voltages
must not be negative, as this also can
damage the micro. The Zener diode in
our circuit not only clips positive volt-
ages to around 5 volts, but will also limit
any accidental negative voltages to
around -0.7 volts, which should save the
micro from damage.

The simple interface was built on a
piece of Veroboard, which is just print-
ed circuit board material with copper
tracks on one side and holes drilled
through to take components. Our board
gave us enough space to add other in-
terface circuits later, should we so de-
sire. It was connected to the DT006
board by a plug-in header strip (a row
of pins that plugs into a row of sockets)
that was supplied with the DT006 kit.

Testing it out
Once we had the datalogger and soft-
ware up and running it needed to be
tested on some real world voltages to
make sure it was working. This was
simply a matter of connecting the in-
put leads across a few different voltage
sources. We used a 1.5 volt ‘C’ cell to
start with, followed by both six and 12
volt lead acid batteries. The logger pro-
duced data as expected, so it was now
time to go and log part of the ATA’s

To ADC pin

Ground

Voltage to be
measured

20k resistor

5k variable
resistor

5.1 volt
Zener
diode

Figure 1. The simple circuit used to inter-

face the microcontroller to the outside

world.

power system as a real-world test.
The next step was to set the logger up

to sample once every five minutes, to give
us 21 hours worth of sampling, and at-
tach it to the 24 volt battery bank in the
ATA’s power system. The resultant data
can be seen in the chart in Figure 2.

We will also be using the datalogger
to monitor other parameters of our
power system in the future, including
current, battery temperature and light
levels. All of these will require simple
interface circuits, which we present in
a future issue of ReNew, along with an
option for increasing the memory stor-
age capacity of the logger.

In issue 71 we mentioned using a spe-
cial Hall effect sensor, the UGN3503,
to measure the magnetic field generat-
ed by current flow in a wire. Our initial
experiments with this device showed
that it is not sensitive enough to record
low current levels, so we will look at
using an amplifier to boost the voltage
measured across a shunt.

Writing the software
So far I have just briefly touched on the
software used to run the logger. As men-
tioned earlier, the Bascom-AVR software

[Build your own]
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The Bascom-AVR demo software allows a program written in BASIC to be compiled, tested and
sent straight to the AVR microprocessor. Not bad, for free!

is a compiler, simulator and programmer
all in one.  It is very simple to use and a
full manual of all of the instructions and
their uses can also be downloaded from
the web site. There are a few things that
need to be set up before trying to pro-
gram the microcontroller, including: the
type of chip you are using; the baud rate
for communication (I used 9600 for eve-
rything); the micro’s resonator speed;
and a few other things before you can
successfully program a chip.

Once all this is done you simply load
in your program, or sit down and start
writing one, and, when you are satis-
fied that it is ready, press the compile
button. The compiler will look at your
program line by line and tell you if there
is anything wrong, converting it into
machine code suitable for the micro you
have chosen in the process.

If it compiles okay you then have the
option of uploading it directly into the
microcontroller or running it in the
simulator. We found the simulator to be
quite useful but there were problems
with timing loops being ridiculously
long. For instance, the ‘wait 1’ com-
mand, which will cause the micro to
wait for one second, would take min-
utes to execute in the simulator.

If you are happy that your program is
ready just press the program button and
the programmer window will appear. If
your micro is not plugged in, is not re-
sponding, or is set to the wrong chip
for the program you have just compiled,
you will be warned of this by the pro-
grammer. The next step is to program
the chip by clicking on the program
button. You will be given a warning that
you are about to erase the chip, to which
you click yes. You will then see a status
indicator steadily increasing as the pro-
gram uploads, and there it is, a fully
functional datalogger!

I should mention here that many of
the pins on the micro have more than
one use. For instance, three of the pins

used to program it also run the LEDs
on the board in some of the test pro-
grams supplied, so it is necessary to dis-
connect the board from the computer
once it is programmed. So, after discon-
necting the logger from the computer’s
parallel port, connect it to a serial port
via the 9 pin connector on the DT006
board. We just plugged it into the
COM2 port of our computer.

Now, when you apply power to the
logger (make sure it is disconnected from
power while making the connections) it
will go into standby mode waiting for
you to press the first button. Once it de-
tects a button press, the LED that was
on continuously will start to flash about
once per second. To stop logging you can
either press the reset button (recorded
data is lost doing this) or press the first
button again for about one second. This
stops logging and causes the logger to go
into standby mode again, but also en-
sures that data logged to that point re-
mains downloadable.

While the logger is connected to the
computer’s serial port you can use a ter-
minal program like Hyperterminal, Tel-

ix or the terminal built into Bascom-AVR
(just press control-T) to view what the
logger is sending out over the serial port.
As it takes a sample, it will send it out
over the serial port using the ‘Print’ com-
mand and store the data in the eeprom.

Once you have some data stored and
the logger is in standby mode, press the
second button and the contents of the
eeprom should be dumped to the ter-
minal program quite quickly. This can
then be saved as a text file or copied into
a spreadsheet or other program to create
a graph of the data. The LED will also
flash quickly when this is happening.

More information
While a flashing LED is adequate indi-
cation of what the logger is doing, it is
reassuring to be able to read something
a little more informative. Liquid Crystal
displays are just about everywhere now-
adays and they have become very cheap
to purchase. What’s more, the Bascom-
AVR software allows you to connect a
standard parallel interface LCD to any
six I/O (input/output) pins of the micro
and write to the display directly.

[Build your own]
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Dim Count As Byte , Countout As Byte , Timedelay As Integer , Tempdata As Integer , Timeloop As Integer , Tempbyte As Byte

Timedelay = 300 ' set time between samples in seconds

Ddrb = &B00000001 ' set port b so that first pin is an output and rest are inputs

Hold1: ' line label

Portb = &B00000110 ' turn on led 1

Wait 1 ' wait one second

Hold2: ' line label

If Pinb.1 = 0 Then Goto Strt ' check for switch 1 press

If Pinb.2 = 0 Then Goto Upload ' check for switch 2 press

Goto Hold2 ' go back to start of checking routine

Strt: ' start of datalogging routine

Portb = &B00000111 ' set led 1 off

Wait 1 ' wait a second

Count = 1 ' set count variable to 1

While Count < 255 ' start a loop with a max of 255 cycles

Start Adc ' power up the adc

Tempdata = Getadc(0) ' get data from ADC

Tempdata = Tempdata / 4 ' convert data from 10 bits to 8 bits

Tempbyte = Tempdata ' move data from integer to byte variable for proper storage

Stop Adc ' turn off adc

Print "Sample " ; Tempbyte ; " At Count " ; Count ' print data to terminal

Writeeeprom Tempbyte , Count ' store data in eeprom

Incr Count ' increase count by one

'start time delay but keep checking for button press

For Timeloop = 1 To Timedelay ' go through the time delay a set number of times

If Pinb.1 = 0 Then Exit While ' check for switch 1 press and finish logging if detected

Waitms 250 ' wait 1/4 second (250 milliseconds)

Waitms 250 ' wait 1/4 second

Portb = &B00000110 ' turn on led 1

Waitms 250 ' wait 1/4 second

Waitms 250 ' wait 1/4 second

Portb = &B00000111 ' turn off led 1

Next Timeloop

Wend

Writeeeprom Count , 0 ' store current number of data samples in position 0 of eeprom

Goto Hold1 ' go back to start

Upload: ' line label

Readeeprom Count , 0 ' get number of samples from eeprom

Countout = Count - 1 ' decrement number by one to get true number of samples

For Count = 1 To Countout ' set up a loop

Portb = &B00000110 ' turn LED on

Readeeprom Tempbyte , Count ' get data from eeprom

Print Tempbyte ' print it to serial port

Waitms 50 ' wait 50 milliseconds

Portb = &B00000111 ' turn LED off

Waitms 50 ' wait 50 milliseconds

Next Count ' go to next sample in loop

Goto Hold1 ' when finished, go back to start of program

I bought a cheap display from Oatley
Electronics (part # DL6—$12 each) via
their web site, and after receiving it in
the mail, connected it to six of the port
D pins of the micro via the veroboard
(most of the data pins come out on this
board, making hookups easy). In the
sample program you can see the ‘Print’
statements that send the text and infor-

mation to the computer via the serial
port. Replacing these with the ‘Lcd’
command sends the text to the LCD
instead. Note that, while the display has
eight data and two control lines, it is set
up with only the upper four data and
two control lines connected. It is quite
happy to run this way.

The program for using the LCD,

along with numerous other files, will
be available from our web site at
www.ata.org.au/71datalogger.htm.

Use in the field
Now you need to take the plunge and
connect the logger to something you want
to monitor and set it running. But before
you do that, you need to decide on the

[Build your own]
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time delay between samples. This is
worked out in seconds, and must be en-
tered into the second line of the program,
‘Timedelay = X’, where X is the time in
seconds. So, for a delay of 10 minutes, you
would use 600. For 255 samples, this
would give you 42.5 hours of logging.

Once you have changed this line,
compile the program and upload it to
the logger as outlined earlier. Your log-
ger is now ready to go into the real
world and work for you.

Connecting it is simple, providing
you are careful. Make sure polarity is
correct, that is, negative to negative,
positive to positive. It is best to power
the logger from a separate 12 volt pow-
er source. We used a small 12 volt bat-
tery to power the logger, as it only uses
about 30 milliamps when running.

Providing you hook it up correctly, you
can just press the ‘go’ button and walk
away. When you return to collect the data
remember to ensure the logger is in
standby mode. If you left it until it ran
out of eeprom space it would already
have returned to this mode. If it is still
logging, press the start/stop button and
ensure that the LED stops flashing.

Now you can disconnect the voltage
being logged (and power to the logger if
you wish) and take it to your computer
for retrieval of the data, as described ear-
lier. If you have a laptop, you don’t even
need to take it away from the site, just

upload the data and start it logging again.
Note that you should disconnect the

voltage being logged first to ensure no
possible damage to the microprocessor,
though this is unlikely given the  20k
resistor between the micro and the volt-
age source.

That is about all there is to using this
device. What you connect to it, and how
you do so, is up to you. Just remember
to keep the input voltages within limits.

Data conversions
By now, if you have been playing around
with a micro board similar to what we
used, you will have realised that the data

you get out is not actually a true repre-
sentation of what you have measured.
This is because the AVR chip uses a 10-
bit ADC, which allows it to record any
number from 0 to 1023, while we are
storing the data as a number from 0 to
255 by dividing it by four before we
store it. This is necessary because the
eeprom only provides 8-bit storage, and
trying to store 10-bit data in it will not
work—the data stored will be meaning-
less.

Anyway, the division by four means
that the data loses a bit of accuracy but
it is still quite close to the measurement
if it were taken with an 8-bit ADC.

Figure 2. A plot of voltage versus time taken during a partly cloudy three days in Mel-

bourne. Note the resolution steps of around 0.2 volts. This chart was made by import-

ing the data from several logging sessions into a spreadsheet.
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But the data still does not mean
much. What has a number like 126 got
to do with the voltage of a 24 volt bat-
tery? We obviously need a conversion
factor, which we can calculate quite
simply. We know that at 50 volts, our
ADC input will see a full 5 volts (the
voltage divider divides it by 10), and will
output 1023, which then becomes 255
when it is divided by four. So, if 255
represent 50 volts, then a count of one
would represent 50/255 or 0.196 volts.

So our ADC is still accurate to about
0.2 volts, which is not bad. Getting back
to our earlier example, to get the real volt-
age represented by the number 126, just
multiply it by 0.196 and you get 24.7 volts.

But you don’t want to have to go
through all your data and multiply each
one by 0.196 or whatever, so the sim-
plest method is to paste the data into a
spreadsheet and use a simple formula
to do it for you. However, I tried this
but could not work out how to do it in
Microsoft Excel, and not wanting to
learn another tedious Microsloth pro-
gram, I wrote a quick GW-BASIC pro-
gram to do the file conversion for me.
This should work in most versions of
BASIC with few changes, other than

maybe having to define variables. My
version of GW-BASIC will also be avail-
able from the ATA’s web site, along with
the conversion program.

Writing your programs
While this may seem a bit daunting, it
is not that hard, and a weekend learn-
ing the BASIC language is well spent.
An example of a simple datalogger pro-
gram can be seen opposite, and you
should be able to follow what the pro-
gram is doing if you go through it line
by line and read the comments in the
right-hand column. Any text preceded
by an apostrophe ( ’ ) is a remark, or
comment, and is ignored by the com-
piler. They are just there for the con-
venience of the programmer.

We have written a number of differ-
ent programs, which will also be availa-
ble on the ATA’s web site. You are free to
download and modify these as you need.

There is a warning we should men-
tion here. If you write your own pro-
grams make sure that you do not
include a write to the eeprom in a tim-
ing loop. As the micro runs at close to
eight million instructions per second
you could wear out the eeprom in less

than a second if you were to make this
mistake, so be careful! If you look at our
program you will see that the write eep-
rom command is outside the timing
loop, and the eeprom is only written a
total of 256 times (once to each loca-
tion) for an entire datalogging cycle.

Getting creative
While monitoring power system volt-
age and current may seem a good use
for a logger, there are many other pos-
sibilities. Remember, these devices
don’t work only as passive input-only
devices, but can indeed be used to con-
trol things attached to them—using
suitable interface circuits, of course.

When in output mode each pin of the
micro can provide up to 20 milliamps
of current (with a maximum total of
200mA at any one time). This can be
used to not only run LEDs, but, by con-
necting a transistor and/or relay to an
output pin, would allow the micro to
switch almost any electrical device.

So, using just one of these boards, you
could keep an eye on battery voltage,
light level and temperature, and use it
to operate a generator, trigger a warn-
ing device, or turn off unnecessary
loads. The possibilities are endless, and
quite a sophisticated system could be
built around one of these micros.

Other micros
There are now many microcontroller
kits on the market, some of which use
the PIC range of chips—as found in the
well known BASIC Stamp range. These
are tiny microcontroller boards, supplied
ready built, that contain a 16F84 PIC
microcontroller and support circuitry.
They get their name from their size and
that they too are programmed using a
version of BASIC. But unlike the AVR
chips, the BASIC Stamps have a basic
interpreter already programmed into
them. This cannot be modified, and
when you upload your program they

1 ‘Simple data conversion program Written by Lance Turner in a fit of
boredom, 28/06/00

10 CLS

20 INPUT”Filename of input data: “,FILENIN$ ‘ Get name of file to open

30 INPUT”Filename of output data: “,FILEOUT$ ‘ Get name for new file

40 INPUT”Conversion factor: “,FACTOR ‘ Get conversion factor

50 FILENIN$=FILENIN$+”.txt ‘ Add “.txt” to filename

60 FILEOUT$=FILEOUT$+”.txt” ‘ As above

70 OPEN “I”,1,FILENIN$ ‘ Open input file

80 OPEN “O”,2,FILEOUT$ ‘ Create output file

90 LINE INPUT#1,INDATA$ ‘ Read data from input file

100 IF EOF(1) THEN CLOSE:END ‘ Check for end of file

110 LOOP=1 ‘ Start a loop

120 INDATA=VAL(INDATA$) ‘ Change data to number

130 OUTDATA=INDATA*FACTOR ‘ Do the conversion

140 OUTDATA$=STR$(OUTDATA) ‘ Change result to text

150 PRINT#2,OUTDATA$ ‘ Save result to output file

160 LOOP=LOOP+1 ‘ Increment the loop

170 GOTO 90 ‘ Do it all again

This simple GW-BASIC program will convert the raw data from the datalogger into some-

thing more useful. Just enter the name of the data file, a new output data filename, and

the conversion factor.

[Build your own]
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store it in an eeprom—where they also
store data. So the smaller your program,
the more data you can record. Because
it uses an interpreter, the BASIC Stamp
runs its programs much slower than the
AVR chips, but when you are waiting 10
minutes between samples, who cares!

There are several retailers selling
BASIC Stamps or their own versions
thereof, and they start at less than $100,
but the cost of these in general, by the
time you have it set up in a system, is
more than the Dontronics boards.

While researching this project we
came across a company called Labtron-
ics in South Australia that sells a very
simple kit based on the 16F84 micro for
use as an educational tool for schools.
The PICfun kit is available for just $28
plus postage, making it excellent value
for experimenting and for simple sys-
tems. While the programming language
supplied is more difficult to learn than

The PICFUN kit from Labtronics

in SA is intended as an educa-

tional aid for schools. It costs a

mere $28 and could be pro-

grammed to perform many

tasks, including battery regula-

tion, sun tracking and temper-

ature control. It could even

become the heart of a datalog-

ger with additional memory.

Charge/Load Controller
(Valued at around $400)

Win a Trace C40

We are looking for great
build-your-own articles and
ideas. You don’t have to be a
tech-head, just have an idea,
simple or complex, electrical
or mechanical, that has appeal
to do-it-yourselfers and
involves renewable energy or
appropriate technology in
some form. It may be a
regulator, pedal-powered
generator, a solar cooker or
anything useful, really.

Just send your ideas to: ReNew, PO Box 2001
Lygon St North, East Brunswick VIC 3057,
email: altec@netspace.net.au
Competition closes Friday 13 October 2000.

BASIC, Labtronics is apparently look-
ing at other programmers. They are also
in the process of developing a new
board with ADC and other features, and
this is also expected to sell for a very low
price. See the contacts list at the end of
this article for details.

In conclusion
With the availability of these amazing lit-
tle chips, many people are experiment-
ing with them and coming up with all

manner of ideas. A quick internet search
revealed dozens of ideas and designs,
including a neat little temperature data-
logger using a 16F84 chip and a small
serial eeprom to store the recorded data.

Many of you may be thinking that 255
samples is just not enough for any real
datalogging, and in some cases this is
true. It would also be nice to be able to
use the full 10-bit data from the ADC
of the microcontroller, rather than cut-
ting it down to 8 bits. To this end, I have
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written a program that takes the 10-bit
data and stores it in two bytes of the
eeprom, but this of course has the trade-
off that only 127 samples can be taken.

However, there is no reason why more
memory cannot be added to the system,
and we plan to look at this if there is
enough interest. Atmel, the makers of the
AVR micros, also makes many other de-
vices, including a range of separate eep-
roms up to 64 kilobytes in size. At one
sample per minute, this is over 45 days
worth of data storage! These devices ap-
pear simple to use, and should interface
nicely to the microcontroller. What’s
more, by having the eeprom on its own
plug-in card, data collection is just a
matter of unplugging the full eeprom
from the datalogger and plugging in an
empty one. The eeprom with the data
can then be taken back to the PC so that
the data can be uploaded.

Another function that may be added
later is a real time clock so that not only
can we store data, but the time and date
as well. But for the moment you will
just have to record manually what time
you started and stopped the logger—an
inconvenience, but not a major one.

Getting the bits
The DT006 kit can be purchased from
Dontronics (www.dontronics.com). The
DT006 page can be found at
www.dontronics.com/dt006.html. This
page gives you the instructions to assem-
ble the kit, as well as detailing the op-
tional parts for the board. A full circuit
diagram can also be found here. To get
the Bascom-AVR software go to
www.dontronics.com/runavr.html
which has links to the Bascom-AVR
website as well as information on setting
up the software and making the parallel

cable to connect the DT006 board to the
PC. Note that we used a standard paral-
lel cable which worked fine.

The MCS Electronics (developers of
the Bascom-AVR software) web site is
at www.mcselec.com

To look at the Labtronics PICfun kits,
go to www.chariot.net.au/~labtron/

BASIC Stamps can be purchased from
MicroZed Computers, www.microzed.
com.au but originate from Parallax Inc,
www.parallaxinc.com

The PIC archive has some interest-
ing information on PIC micro projects:
http://come.to/thepicarchive

There will be numerous files available
from the ATA’s site, including the GW
BASIC conversion program and a
number of different versions of the data-
logger files, including the LCD version.
Go to: www.ata.org.au/71datalogger.html

[Build your own]
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Send details of events to ReNew, PO Box 2001, Lygon St North, Brunswick East VIC 3057, Fax:(03) 9388 9322,

email: ata@ata.org.au. For event updates, see our web site at http://www.ata.org.au/

[Sustainable technology events]

ATA workshops 2000
CERES site, Lee St, East Brunswick, VIC
• Solar hot water: 29 Oct
• Greywater: 15 Oct, 19 Nov
• Solar Electricity: 8 Oct
Fee: $77 for ATA members, $88 for non-
members, inc GST. Contact: ATA,
ph:(03) 9388 9311, email:
ata@ata.org.au

CERES workshops 2000
CERES site, Lee St, East Brunswick, VIC
• Creative mosaic: 7-8 Oct, 4-5 Nov,

14-15 Nov, 14-15 Dec
• Ferro cement design: 19-20 Oct,

2-3 Dec
• Strawbale building: 11-12 Nov, 4-5 Dec
• Cob building: 9-10 Oct
• Wrought iron: TBA
Fee: $130 ($110 concession). Contact
Anna Rathgen or Keith Jesse, ph:(03)
9387 2609, email: ceres@ceres.org.au

S11 action
11 September, 2000
Melbourne VIC
Protests will centre around the World
Economic Forum to be held in Mel-
bourne on 11 September.
Contact: Friends of the Earth, ph:(03)
9419 8700, email: foe@foe.org.au

Handmade Houses Tour
23-24 September, 2000
Tallowood Community School,
Bowraville NSW
Two-day, self-drive tour around the
Nambucca Valley visiting 20 alternative
homes and buildings, featuring alterna-
tive building materials, solar power and
recycled and reject materials.
Contact: Tallowood School, ph:(02) 6564
7619, email: tallow@nor.com.au,
or Faye, ph:(02) 6564 4003,
email: ffwelsh@nvi.net.au

IMBY Festival
14 October, 2000, Wodonga, VIC
Helping people become environmen-

tally responsible in their ‘own back yard’.
Contact: The Manager, PO Box 1040,
Wodonga VIC 3689, ph:(02) 6023 2327,
fax:(02) 6023 2425, email:
hansen@parklands-alburywodonga.org.au

International Sustainable
Energy Expo & Convention
31 October - 1 November, 2000
Royal Exhibition Building, Melbourne
Presented by the SEIA and covers re-
newable energy, energy efficiency and
demand side management.
Contact: SEIA, ph:(02) 4422 2206,
email: seia@welldone.com.au

Compost 2000
14 - 16 November
Melbourne, VIC
Covers all forms of organics recovery
and composting, including energy pro-
duction from agricultural waste,
bioremediation, water conservation and
many other aspects.
Contact: DMP Pty Ltd, 52 Cluden St,
Brighton East VIC 3187, ph:(03) 9593
3699, fax:(03) 9593 3573, email:
ddirectm@bigpond.net.au

RACV Energy Breakthrough
17 - 19 November, 2000
Maryborough, VIC
This event is now in its 10th year, and
allows schools to compete against each
other in a race for energy efficiency.
Contact: PO Box 194, Maryborough VIC
3465, ph:(03) 5461 0621, fax:(03) 5461
0665, email:
martinm@cgoldshire.vic.gov.au

SEGRA 2000
20-22 November, 2000
Ballarat, VIC
Developing and implementing strate-
gies for sustainable economic growth in
regional Australia.
Contact: SEGRA Secretariat, GPO Box
2301, Brisbane QLD 4001, ph:(07)
3210 0021, fax:(07) 3210 0044,
email: mansol@bigpond.com

Communities Conference 2000
22-26 November, 2000
Crystal Waters Permaculture Village, QLD
The theme for this, the third  Commu-
nities Conference, is Creating Vibrant
Culture. Will explore community alive-
ness culturally, ecologically and eco-
nomically. Incorporates the Blooming
Arts Festival.
Contact: Communities Conference 2000,
37 Crystal Waters MS16 Maleny QLD
4552, ph:(07) 5494 4887, fax:(07) 5494
4833, email: morag@permaculture.au.com
or beelzebarb@hotmail.com

Solar 2000
29 November - 1 December, 2000
Brisbane, QLD
Titled ‘From Fossils to Photons, Re-
newable Energy Transforming Busi-
ness’, this is the 38th annual conference
of the Australia and New Zealand So-
lar Energy Society.
Contact: Conference Secretariat, ICMS,
PO Box 3496, South Brisbane, QLD,
ph:(07) 3844 1138, fax:(07) 3844 0909,
email: solar2000@icms.com.au,
www.solar2000.aust.com

2001 Water Odyssey
1-5 April, 2001
National Convention Centre, Canberra
The 19th Federal Convention of the
Australian Water Association.
Contact: Quitz Event Management, PO
Box 632, Willoughby NSW 2068,
ph:(02) 9410 1302, fax:(02) 9410 0036,
email: dbquitz@bigpond.net.au

Sustain 2001
8-10 May, 2001
Amsterdam, The Netherlands
The world sustainable energy exhibi-
tion and conference.
Contact: PO Box 77777, NL-1070 MS
Amsterdam, ph:+31 20 549 1212,
fax:+31 20 549 1843, email:
sustain2001@rai.nl,
www.sustain2001.com
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[Book reviews]

Heaven’s Flame
Author: Joe Radabaugh, Homepower
Publishing, ISBN 096 295 8824
Available from Solar Cooking
Interest Group, 23 Morely Street,
Maddington WA 6109, RRP $36

Joe Radabaugh’s first edition of Heaven’s
Flame is dedicated to David Rode who Joe
says ‘shared with me an innocent vision
and appreciation for the power of the sun
and the miracle of solar cooking’.

The author is one of a growing group
of grass roots people whose passion is
expressed through working locally to
save the planet. For years he has at-
tended craft fairs and flea markets
around his home in the north-western
United States displaying not just his
SunStar cookers but actually cooking on
the spot. Nothing is more convincing
than burning your fingers on a piece of
hot cake fresh from a cooker.

Joe has a refreshing down-to-earth
style which answers most questions
about this earth-friendly cooking prac-
tice. He is rightly critical of social scien-
tists who discuss world fuel shortages,
cutting forests for cooking fuel and
population growth with not so much as
a mention of the solution offered by so-
lar cooking.

Barbara Kerr and Sherry Cole of Ari-
zona, after patenting their box cooker,
gave it royalty-free to anyone. Similarly
Joe benevolently put the SunStar in the
public domain. ‘This means it is yours’
he says, ‘if you find a way to get the de-
sign out, you have not only my bless-
ings but my sincere thanks.’

This book covers two themes—the
history of solar box cookers and Joe’s
personal experiences with them. In 143
pages the book comprehensively cov-
ers two hundred years of people and

organisations in South America, Asia,
Europe and Africa using direct sunshine
for cooking.

Joe’s observations of his own experi-
ences and methods are easy to read.
There’s no overwhelming technological
jargon. He explains in delightful detail
how to build a fully-functioning appli-
ance. His design uses cardboard, not fi-
breglass insulation. He tells about
cooking in glass jars and coffee tins rather
than expensive stainless steel cookware.

Guidelines are given on designing
your own cooker: for example, based
around a piece of recycled glass. The
illustrations are good. There are clear
explanations and easy-to-follow meth-
ods. Following Heaven’s Flame, an un-
skilled scout or guide would have no
problem constructing a SunStar cooker
to amaze friends on a camping trip.

Concepts such as heat storage and ther-
mal pane (a scaled double-glazing) are
included as well as discussions on stands,
reflectors, paints, glues, hinges, working
with cardboard and maintenance and re-
building a well-worn cooker.

I was impressed with this book and
admire Joe’s commitment. I would have
liked more recipes. The lack of metric
measurement detracts a bit from an oth-
erwise excellent guidebook. I recom-
mend Heaven’s Flame to anyone wishing
to know about the evolution of solar
cookers and to those wishing to con-
struct their own cooker.
Dave ‘Sunny’ Miller
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[Book reviews]

The Composting Toilet
System Book
Author: David Del Porto and Carol
Steinfeld, The Center for Ecological
Pollution Prevention 1999. Available
by mail order from the ATA.
RRP $43.90. ISBN: 0 96667 8303

For anyone who has an interest in com-
posting toilets this is the book you have
been looking for.

David shares his 27 years experience
in the field of human waste disposal in
a very thorough and easily read format.
Carol Steinfeld as a professional writer
makes sure the jargon is converted to
normal speak.

I was very taken by the completeness
of this volume, with a broad range of
subjects covered in sufficient depth to
satisfy all but the PHD student. Areas
covered include a history of human
waste, how composting and other toi-

let systems work (or don’t), choosing,
planning and installing systems, and
most importantly operating and main-
taining various systems.

David also takes the reader into the
homes of people around the world to
discuss the pros and cons of their expe-
riences of living with a composting toi-
let. This valuable section tells you what
the sales people don’t and what you re-
ally want to know.

No book on composting toilets would

be complete without discussing greywater
and this one covers it very thoroughly.

The excellent photographs, drawings
and flow charts certainly enhance the text
and make the subject much easier to un-
derstand without the need to get your
hands dirty. The brief description of 50
different systems completes this excel-
lent volume. Highly recommended.
Trevor Robotham

Other books on the subject

The Humanure Handbook by Joseph
Jenkins, 2nd ed. 300pp. An excellent text
with details on Microbiology, worms, dis-
ease and sawdust toilets. Available from
Environment Equipment, ph:(03)9587
2447. RRP $43.00 plus postage.

Not Just Down The Drain by Stuart and
Lisa McQuire. A guide to re-using and
treating your household water by a lo-
cal Melbourne author. Available by mail
order from the ATA. RRP $16.45.
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Superb sustainable technology books available from the Alternative Technology Association

RAPS Video
Price $43.95
This 28 minute video is a concise introduction
to the operation of RAPS systems, including
detailed explanations of energy production,
energy storage and energy conversion, as well
as detailing the importance of energy
efficiency.
Item code: RAPSVID

THE GREEN TECHNOLOGY
HOUSE AND GARDEN BOOK
Price: $16.50
A comprehensive guide to improving your
home’s energy efficiency. Includes do-it-yourself
projects, real life experiences and a comprehen-
sive listing of suppliers.
Item code: GTH&G

ATA Booklets
Price $6.40 each (inc postage)
Available titles include Solar electricity,
Solar hot water, Solar workshop, Building a
Savonious rotor wind turbine, Solar fruit
drying, Low-voltage appliances and Green
cleaning.

REMOTE AREA POWER SUPPLY SYSTEMS:
An Introduction
Price: $33.00  Softcover, 100pp
Reviewed in Soft Technology #53
Enables the average person to gain a good grasp of
what RAPS systems are all about. Covers individual
system components, correct sizing, safe installation
and maintenance.
Item code: RAPSS

HARNESSING THE SUN – SOLAR
DRYING YOUR OWN PRODUCE
Author: Bob Fuller
Price: $19.25  Softcover, 74pp
In this book Bob Fuller explains how to
successfully prepare and dry many types of
foods for preservation. Also includes six different
plans for making your own solar food dryers.
Item code: HTS

SUSTAINABLE HOUSE
Author: Michael Mobbs
Price: $38.50  Softcover, 188pp
Michael takes us on a tour of his sustainable
house in Sydney, which provides all of its own
power and waste water recycling on-site.
Contains many great ideas on how to make
your house less of a burden on the planet. This
house was featured in ReNew #60.
Item code: SHB

WINDPOWER WORKSHOP
Author: Hugh Piggott
Price $30.80  Softcover, 160pp
Reviewed in ReNew #61
The ultimate resource for anyone who has ever
wanted to build their own wind turbine. Provides
practical advice on how to design and build a
machine up to five metres in diameter.
Item code: WPW

NOT JUST DOWN THE DRAIN
Author: Stuart McQuire
Price: $16.45  Paperback, 59pp
This guide to re-using and treating your
household water provides practical solutions
for on-site treatment of water and invites
everyone to take responsibility for household
water use. Stuart McQuire helps you to
assess whether your house is suitable for
water recycling and what kind of recycling is
most appropriate. Item code: NJDD

FROM THE FRYER TO THE FUEL TANK
Author: Joshua Tickell
Price: $43.90  Softcover, 94pp
Reviewed in ReNew #66
A great book that shows the reader how to
make a clean-burning renewable fuel from
waste vegetable oil. Gives detailed instructions
on the manufacturing process, as well as how
to use the fuel in a standard diesel vehicle.
Item code: FFTFT

Our CD ROM of the first 40 Soft Technology back issues is now
available. Just $33 plus $3 postage inside Australia. Item code: CDROM

INTRODUCTION TO RENEWABLE
ENERGY TECHNOLOGIES
Brisbane Institute of TAFE
Price: $73.70  Softcover, approx 300pp
Reviewed in ReNew #70
One of the Resources books from the Certificate IV
in Renewable Energy Technologies, this book
contains a wealth of information on renewable
energy systems, their sizing and design.
Item code: IRET
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Soft Tech Issue 53
Solar roof tiles; A water-powered pump; Build
your home with ‘good’ wood; Hydrogen fuel
cells; Battery charger buying guide; Earth-
worms: turning waste into profit; The history
of solar technology; Fuel cells: past, present
and future.

Soft Tech Issue 54
Soft Tech hits the Internet; Make a solar gar-
den light; Solar salt ponds; Building with
bamboo; Fuels for the future; Household re-
cycling; Refrigeration buying guide; Electric
car conversion.

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

Soft Tech Issue 56
Turning a tip into a recycling centre; Keep
your home warm in winter; Energy efficient
landscaping; Canberra’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
Moora Moora- a solar powered community;
Jackie French’s water powered house; Com-
panion planting; A hydro-powered eco-resort;
Home energy efficiency tips; Solar sailing;
Electric bicycles; Recycling the dead; Solar
food drying; Living with chemical sensitivity;
Ecosub- replanting seagrass; Solar panel buy-
er’s guide; What’s new in batteries; How to
make solar Xmas tree lights.

ReNew Issue 58
Feeding power into the grid; Bush food gar-
den; Eco-tourism resorts; New Zealand wind
farm; Green computing; Renewable energy
worldwide; Solar hot water buyer’s guide;
Model solar boating; World Solar Challenge;
A solar powered workshop; Smart Builders;
Keeping your house cool in summer; Make
your own: solar water feature, wind speed
meter.

ReNew Issue 59
Hydro-powered log cabin; 100 percent wind
powered house; Saving energy with your fridge;
The Sunrace; Solar bushfire lookout; Battery
buyer’s guide; Renewables in California; Pow-
er from sewage; Buying renewables by mail;
Biodegradable plastics; Soldering made easy;
Low voltage cable sizing guide; Build your own:
water pump, shunt regulator.

Soft Tech Issue 41
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;
Electromagnetic radiation; Green cleaning
products; Vanadium redox battery.

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

Soft Tech Issue 47
Micro-hydro buying guide; Solar on the road;
Earth-covered housing; RAPS around Austral-
ia; Ducted air central heating; Better light
from halogens; The Electric mini; Make a
‘Putt-Putt ’ boat; Build a solar panel sun track-
er; Solar airship.

Soft Tech Issue 48
The ‘green’ small office; Kit homes with char-
acter; Human-powered speedsters; Detergent
buying guide; Mudbrick cavity wall construc-
tion; Build a solar still; Power from hot air en-
gines; Low-voltage washing machine  control-
ler; Regulator buying guide.

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

Soft Tech Issue 50
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
Selling power to the grid; Chemical-free pest
control; D-I-Y solar-powered caravan; Insula-
tion buying guide; Build your own inverter; Gor-
geous gardens with less water; 101 uses for
a dead tyre; Harnessing kinetic energy; Solar-
powered caravan.

Soft Tech Issue 52
RAPS package buying guide; Build your own
battery charger; Storing the sun with salt;
Green living centre in Wales; Earthships; Re-
newable-energy credit card; Why economic
growth is bad; Passive solar house with a
twist; Car of the future; Solar power in the
developing world.

Soft Tech and ReNew Back issues
ReNew Issue 60
Sydney’s sustainable house; Solar and wind
on great Keppel Island; Composting toilet buy-
er’s guide; Bio Painting ReNew’s office; Self-
installing wind generator; The Greenhouse
Challenge; Fighting for solar rights; Advanced
Technology Boat Race; The politics of soap
making; New sustainable technologies; Index;
Renewable energy glossary; Build your own:
Solar heater, LED nightlight.

ReNew Issue 61
Solar cooking; A self-sufficient family; Electric
delivery van in Melbourne; Sustainable office
design; Green Power in NSW; Composting toi-
lets—avoiding the pitfalls; Vortec wind turbine;
Cathodic protection using micro-hydro; Fight-
ing for wind power; Living in the ’70s; When
the oil runs out; Phantom loads; 12 or 240
volts—the pros and cons; Build your own:
Compost tumbler, low-voltage converter, fix-
ing a Suntron tracker.

ReNew Issue 62
Solar hot water; Wind and solar at Wilson’s
Prom; Composting toilets in the city; Solar
cooking tips; Monument to migration at Point
Cook; Energy efficiency on a low income; Fuel
cells; Cogeneration; Renewable energy course
guide; Sustainable schools; Tools; Build-your-
own: Ceiling fan, backup generator.

ReNew Issue 63
Grid-interactive system in WA; Solar power
your shed; Intelife–breaking the unemploy-
ment cycle; saving energy in the ACT; Coal
world; Chemical-free architecture; Wind tur-
bine buyers’ guide; Choosing a wind tower;
Solar BBQ; Appropriate technology; Solar in
Nepal; Mass transit beyond 2000; Make your
own solar water heater.

ReNew Issue 64
Green renovations; Solar struggle in Warrnam-
bool; Building Australia’s biggest solar suburb;
Solar at the zoo; Life without a car; 20 years of
Going Solar; Ethical Investment; Making milk
paint; Sinewave inverter buyer’s guide; Should
environmentalists eat meat?; Uranium mining;
Monitoring your system; three-way fridge re-
view; Wind buyer’s guide addendum.

ReNew Issue 65
The Veggie Van; Solar sailing; Sustainable
real estate; Australian solar still; Simple so-
lar herb dryer; Victorian wind farms; Wind
farms in California; 200kW solar power sta-
tion; Regulator buyer’s guide; Sinewave
buyer’s guide addendum; Flies in compost-
ing loos; The Grameen Bank; Product re-
view: Davy Industries solar tracker; Water-
wheel-powered pump; The C-Tick fiasco.

ReNew Issue 66
Free showers from the sun; Solar hot water

Available back issues of ReNew (formerly Soft Technology) All back issues are $5.50 including postage within Australia.

for small business; Crookwell wind farm; Solar
house on Phillip Island; Clocking up a solar sur-
plus; More on the Newhaven Village; Solar air-
conditioning; Sustainable development in the
South Pacific; History of solar boating; Nation-
al energy competition policy; Stirling engines;
RAPS fridge buyer’s guide; Air-powered water
pumping; Build your own electric go-cart.

ReNew Issue 67
Citipower Sunrace ’99; ReNew’s new office;
Solar charging into the suburbs; Sailing around
the world on renewables; Going Solar fair; En-
ergy-efficent house design; Using your fridge
efficiently; Getting more out of ceiling fans;
Motor-assisted HPVs; Farming on city rooftops;
Water pump buyer’s guide; The millennium bug.

ReNew Issue 68
Wind Co-ops; Wind and solar powered home;
Wind and solar on French Island; Solar vs her-
itage issue; Two wind turbines on one tower;
Sewerage treatment systems; Wood smoke
pollution; Wood heater buyer’s guide; Are you
buying more power than you need?; An in-
dustrial sized solar food dryer; Investing in re-
newables; Build your own: Heat shifter, solar
box heater, solar water heater, methane di-
gester.

ReNew Issue 69
A house for $10,000; Genetic engineering;
Veggie oil fuel; Veggie oil powered tractor;
Electric bike rally; Large wind turbine mainte-
nance; Generator buyer’s guide; Hidden Phan-
tom loads; Wind energy conference report;
Compact Fluoros; LED lighting update; Build
your own greywater system.

ReNew Issue 70
Solahart PV solar concentrator; Earth covered
house in the suburbs; Studying renewable en-
ergy; Environmental education for kids; SHW
at the zoo; Renovating for hot weather; Going
bush with renewables; Solar panel buyer’s
guide; Sustainable Energy Foundation; Puls-
ing LEDs; Build your own: Composting toilet,
small Savonius wind turbine.

ReNew Issue 71
Sustainable house ideas; YHA eco-hostel; So-
lar-powered school; Bushfoods; Independent
power in suburbs; BYO electric bike; Make
biodiesel in a dishwasher; Wood-fired power
stations; Insulation buyer’s guide; Going So-
lar fair; Solar TAC billboards; TEAP; Convert-
ing old computers to data loggers.

ReNew Issue 72
Sustainable inner city living; Electricity indus-
try deregulation; Indonesian environment cen-
tre; DIY micro-hydro; Micro-hydro buyer’s
guide; Community gardens; Products index;
Articles index; Oatley regulator modifications;
ATA’s power system; Home-made solar bread.

To order books, booklets and back issues, use the form on the next page �

WARM HOUSE, COOL HOUSE
Author: Nick Hollow
Price: $33.00  Softcover, 172pp
Reviewed in Soft Technology #54
An easy to read introduction to the principles
of energy-efficient housing design. Covers a
broad range of topics, and contains an
abundance of drawings, plans and photo-
graphs. The author is an architect well versed
in the field of low energy design.  Item code:
WHCH

The Composting Toilet System Book
Authors: David Del Porto & Carol Steinfeld
Price: $43.90, Softcover,  234pp
This book covers many different
composting toilet systems, including those
available in Australia and thorough general
information about composting toilets.
Includes a chapter on greywater.
Item code: CT
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Global warming getting you down?

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

The Renewable Energy Development Trust was

established in 1994 to allow people to make tax

deductible donations to support the activities of

the Alternative Technology Association (ATA).

Besides publishing ReNew, the ATA also runs

educational activities across Australia, sets up

demonstration projects of environmental

technology and encourages its members to put

sustainable living into practice

Make a donation today and make a difference.

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

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

73/00

73/00

Add $6.45 for the first book and
$2.20 for each additional book

Name

Address

Postcode Email

Phone (BH)                            (AH)

Date

Interests

Attached is my:

❑  cheque  ❑  money order  ❑  card details

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

Item  or code Qty Price $

Postage

TTTTTotalotalotalotalotal

Subscription and membership prices on opposite page

Credit card payments

Card type:  ❑  Visa  ❑  Master ❑  Bank Card

Cardholder’s name

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

Expiry ___ /___   Signature

Subscription ❑  1 year  ❑ 2 year

ATA Mem’ship❑  1 year  ❑ 2 year

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

The EnergyMobile
Solar and wind energy education

Used as an educational display for renewable energy and en-
ergy efficiency. Selling as a going concern. Excellent for touring
and providing education programs to schools, community
events, country shows.  Registered with a roadworthy. In ex-
cellent condition. Heavy vehicle license required. Isuzu Tray
’86 Tare 4010  3 Axle “G” 100,514 km  & G/Land S Trailer ’92
HT2  w/custom built side opening barn doors & rear single
door. Fitted out with complete stand-alone renewable energy
system. Interior set up like a normal home including kitchen,
sleeping space & separate storage area. $30,000 or best offer.
Contact Alternative Technology Assn on (03)9388 9311 or
visit http://www.ata.org.au/

For Sale

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

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

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

ATA members receive:
• Subscription to ReNew

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

• The chance to participate in member activities, such as field trips and seminars

• Access to the ATA’s renewable energy library

• Discounts on equipment and services from participating suppliers

• The chance to network with over 1000 other members throughout Australia

Membership also helps us to spread the word about renewable energy and appropriate technology through our
publications, information seminars and mobile displays. Use the form opposite to join.
Call (03) 9388 9311 or see our web site at www.ata.org.au for more information about the ATA.

 and receive a free back issue!

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

to ReNew

Take out a new subscription or membership, or renew
your current one, before 12 January 2001, and you could
win a RGS Battery Charge System and Federal 24 volt
battery bank, valued at $3570. See page 7 for details.

WIN! a Battery charge system and 24 volt battery bank

eSubscribe

ATA members go places!

These Melbourne branch members

inspect a micro-hydro turbine on a

field trip to Gippsland

Please note subscription and membership
and book price increase
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Emissions from energy grow—
time for consumer action

[The Pears Report]

As Australia’s energy consumption increases, Alan Pears calls for an
urgent redress of financial incentives to deliver even more power

The Australian Government is
lurching further into crisis over
global warming. The 1998 na-

tional greenhouse gas inventory has been
published, and shows accelerating
growth in energy-related greenhouse gas
emissions, particularly electricity. The
prognosis for 1999 looks similar.

Electricity emissions growth has been
driven by increasing use of the filthiest
power stations and encouragement of
increased electricity consumption in
homes and business by electricity retail-
ers whose profits depend on growth.

Electricity emissions rose by 10 per
cent in 1998, while generation rose
only(!) by six per cent, showing that
dirtier power stations have taken mar-
ket share from cleaner ones. While
many point the finger at the power sta-
tions, it must be remembered that a
power station generates electricity only
when someone uses it, so both supply
and demand sides of the equation must
be considered.

To a great extent, the problem relates
to the market frameworks. What we are
seeing is the outcome of the creation of
a viciously competitive market that
places zero value on the environment,
has excess coal fired generation capac-
ity and can easily increase profits (or
reduce losses) by selling more power.

Conventional electricity generation
and supply is very capital-intensive.
Once the asset is owned, the cost of gen-
erating or supplying an extra unit of
electricity is very small compared with
the revenue that can be gained, so un-
der the energy market rules it makes fi-
nancial sense to sell as much power as
possible. For example, the average cost

(including capital) of generating coal-
fired power is three to four cents/kWH
at the power station. But the immedi-
ate cost for coal supply and plant op-
eration is less than one cent/kWh. So as
long as the station earns more than one
cent/kWH, it is better to run the plant
than shut it down, even if the electric-
ity sells at less than the long-run costs.
This situation is not financially sustain-
able, which is why some investors are
now suing their financial advisers, and
the market value of power stations has
fallen. But, while this fiasco plays out,
the losers are the environment and sup-
pliers of sustainable energy solutions.

Key priorities for governments
should be a review of regulatory frame-
works to reduce the financial incentives
to deliver more power, and the devel-
opment of workable ‘exit strategies’ that
facilitate closure of the most greenhouse
intensive older power stations. The
sticky problem is working out how this
can be done without it being seen as a
‘bail-out’ for private investors who
made poor judgements.

The problem is compounded by the
widely held view that most electricity
distributors and retailers are going to be
absorbed into a small number of larger
companies over the next few years. So
now there are 20 teams of CEOs, mar-
keting managers and PR managers
fighting for their own jobs by flogging
as much power as possible. This leads
to very aggressive marketing and, in
turn, high electricity growth.

Conventional market logic says that
as demand grows towards supply capac-
ity electricity prices will rise, creating an
incentive for investment in energy effi-

ciency and new supply capacity. This
model involves consumers being pas-
sive victims of energy price rises, and
responding after costs increase, rather
than actively shaping the market con-
ditions. We can learn a useful lesson
from the Japanese strategies of the past
few decades.

The Japanese, who are consumers
rather than suppliers of many resources,
actively encourage over-investment in
resource supply capacity in other coun-
tries and work to keep suppliers disor-
ganised and competing with each other.
The outcome is that they keep prices,
and hence their input costs, low.

It should also be remembered that
investments in energy-consuming
equipment and buildings lock in the
level of energy use for many years, while
energy prices could increase within a
few years, driven by competitive forces
and emissions trading or carbon taxes.
So ignoring the likelihood of future in-
creases in energy prices leaves energy
consumers at considerable financial
risk. The aim should be to minimise
future increases in energy prices and
drive down total energy costs through
strategic investment in sustainable en-
ergy solutions. (Total energy cost is the
amount of energy used multiplied by
cost per unit of energy.) This approach
is a guaranteed winner. It’s bemusing
that very few seem to be applying it.

An increase in electricity prices of just
one cent/kWH would increase electric-
ity costs for Victorian households
and business by around $300 million
each year. So a smart state government
should be encouraging hundreds of
millions of dollars of investment in en-



WWW: http://www.ata.org.au/ email: ata@ata.org.au                             Issue 73          October-December 2000               ReNew      63

[The Pears Report]

ergy efficiency, cogeneration and
renewables each year on the grounds
that it will help keep energy prices low,
as well as bringing financial savings
through reductions in energy use. Ap-
plying this approach nationally, govern-
ments should be driving billions of
dollars of strategic investment in sus-
tainable energy each year.

One constructive strategy is for each
business or government agency to
charge itself a levy on the cost of energy
it uses—effectively an in-house carbon
tax. This has two effects. First, it raises
the perceived price of energy and en-
courages investment in energy effi-
ciency and cogeneration, at a level more
consistent with likely long-term energy
prices. Second, it creates an internal
pool of money that can be used to fund
larger sustainable energy projects. Smart
organisations will take this approach
instead of waiting for price rises, a na-
tional carbon tax or emissions trading
scheme, as it will put them well ahead
of the game.

Which government will be the first
to introduce such a scheme within its
own operations and then offer incen-
tives and support for business to follow
its example? For those interested in ap-
plying this strategy, a levy valued at $20
per tonne of CO2 would add about two
cents/kWH for electricity, $1.30/GJ of
natural gas, and five cents/litre of pet-
rol.

Basslink—Tasmania’s
lifeline, or a noose around
our wallets?
Pressure is now building for construc-
tion of the $500 million, 500 megawatt
capacity Basslink undersea cable. The
supporting arguments sound appealing.
Tasmania’s economy could grow (that
is, their wasteful use of electricity could
expand without having to implement
cost-effective energy efficiency meas-

ures) using Victoria’s brown coal-fired
electricity, while Tasmanian hydro
would help Victoria to cope with in-
creasing peak demand. Wind farms in
Tasmania would supply green power to
the mainland.

The reality is likely to be far from this.
If Victoria can’t manage its peak de-
mand using energy efficiency, load
management, cogeneration and
renewables (mostly at negative cost), it
could install 500MW of gas turbines for
less than $200 million. The cost of us-
ing Basslink would increase the price

of Tasmanian wind power, making it
uncompetitive with wind generators at
good sites in Victoria. There would
probably be a large overall flow of en-
ergy to Tasmania, leading to replace-
ment of renewable energy by fossil
fuels. Efforts to establish a wind energy
industry in Victoria could be set back,
while hundreds of millions of dollars
that could have been invested in cost-
effective energy efficiency measures
would be tied up in one cable.

Once projects like Basslink are built,
the money can’t be recovered and used
for something else. So it is in the inter-
ests of the Tasmanian government to
promote construction of Basslink with
private money. It will have access to
more electricity, its money won’t be at
risk, and if the cable turns out to be
uneconomic, the Tasmanian economy
will have an asset subsidised by whom-
ever provided the capital.

‘Electricity emissions
growth has been driven by

increasing use of the
filthiest power stations and

encouragement of
increased electricity

consumption’

Missed Out on Pre-GST Photovoltaic Modules ?
Sharpe & Jephcott will give you a discount on your purchase

of any equipment mix of at least 10% off RRP.*
We supply & install all the popular brands of photovoltaic modules eg Photowatt, Solarex,
BP and will provide new components or upgrade older systems. Occasionally we have
quality used batteries.
We will source most items for you and take trade-ins on unwanted equipment.
SEIA Accreditation PID936
Contact us:
5 McLaughlin Ave, Sandringham 3191. ph:(03)9598 5775, fax:(03)9502 0113,
email: djsharpe@alphalink.com.au
*The small print:
Conditions are that your purchase must be at least $3000 based on RRP incl GST.
For orders exceeding $5000 when we have no stock we may ask for a deposit of 75% of the order.
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Noel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from TrashNoel’s Treasures from Trash
[Kid’s stuff ]

To make your own
Thermopile
you will need:

• some pieces of copper wire 10cm long
• some pieces of iron wire 10cm long
• two pairs of pliers
• a sharp knife and fine sandpaper
• a glass and a mug about the same
height
• some ice and some boiling water
• a digital multimeter
• a piece of styrofoam about 70mm
square

A thermocouple is a device for making
electricty directly from heat. Before so-
lar cells existed, one way to make elec-
tricity was to connect a large number
of thermocouples in series. This is
called a thermopile. A thermocouple is
made by joining two different types of
wire together at the ends. If the ends
are at different temperatures a current
will flow through the wires.

The current and voltage is very tiny,
so you need to connect many hundreds
or even thousands of thermocouples to-
gether to make enough electricity to
light an LED (light emitting diode).

Construction
Scrape about one centimetre of the ends
of all of the wires until both ends are
clean and shiny with no insulation or
dirt. Take one wire of each metal, and
twist them together at one end so that
only the cleaned sections are connect-
ed. For thicker wires you will need both
pairs of pliers—grab the wires together
with one pair of pliers, about 12mm
from the end, and twist the ends togeth-
er with the other pair.

Take another piece of copper wire and
twist it onto the free end of the iron wire

in the same way as the first piece. Use
the multimeter on the low resistance
scale to ensure good connections. If you
can solder, you might want to solder the
ends together for a good connection.

Place the mug and glass side-by-side
and bend the iron wire so that one end
hangs into the mug and the other into
the glass. Connect the meter to the free
ends of the copper wires, and set it to
the millivolts range.

Fill the glass with water and ice, and
the mug with boiling water, and you
should get a small voltage reading on the
multimeter. Switch to the microamp
range, and you should be able to read up
to about three microamps or so.

The thermopile
To construct a thermopile, make many
pairs of copper/iron wire pairs, twisted
together at one end only. Push them all

through the styrofoam, making sure they
don’t touch. Now twist the ends of each
of the pairs to the ones either side of it,
so that you end up with one long string
of copper/iron pairs. Each copper wire
should be connected to a different iron
wire at each end, and each iron wire
should connect to different copper wires.
Make sure that you have two free ends
left, one copper and one iron.

Now connect the meter to the two
free ends of the thermopile and place
one side of the thermopile in a mug of
boiling water. Place a cold wet cloth
over the junctions of the other end to
keep them cool. You should be able to
measure several millivolts and micro-
amps across your thermopile. To get
higher voltages and currents, use more
pairs of wires and higher temperatures,
such as from a flame (under parent su-
pervision only!)

Just a few bits of wire and some hot and cold water, and you can make electricity

seemingly from nowhere!

Iron wire Copper wireCopper wire

Hot water Cold water
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Since our last guide in January
1997, there have been a few
changes to the market, with some

new models being added. However, most
solar hot water systems are still expen-
sive compared to most other water heat-
ers. The good news is that recent rebate
schemes introduced in some states, and
updated in others, make it that little bit
easier to install a solar water heater.

How does it work?
A solar hot water system usually con-
sists of a hot water storage tank con-
nected via pipework to solar collector
panels. These collector panels are
placed on a north facing roof and at an
angle of no less than 15° to the hori-
zontal. The tank can either be situated
immediately above the panels on the
roof, above and a small distance away
from the panels within the roof cavity,
or at ground level, in which case a pump
is required to circulate water through
the panels.

Most solar water heater collector pan-
els consist of a collector plate to which
a network of pipes is bonded. This ar-
rangement is then placed in a metal box
with insulation behind it and a glass
cover on the top.

As the sun shines on the panel the
water in the pipes becomes hot due to
conduction from the collector plate.
This heated water rises through the
panel and out through a pipe to the in-
sulated storage tank. Cooler water from
the bottom of the storage tank enters
the panel at the bottom to replace the
warmer water.

This is called the thermo-syphon
process and requires no pumps or oth-
er devices, and is simple and very ef-
fective. However, it does require that
the storage tank be situated above the
collector panels.

From this we can see that the col-
lector panel is the driving force for the
circulation and so due care must be
taken with its mounting and orienta-
tion if we are to get maximum benefit
from it.

Where the tank cannot be located
above the collectors, a pump and a dif-
ferential temperature controller must
be used to provide water circulation.
The controller also turns the pump on

when the temperature drops to 5°C as
an anti-freeze function.

Collectors
The collector plate is usually copper or
aluminium, however Solahart uses
mild steel for most of its models. This
plate is coated with special treatments
to increase the absorption of the solar
heat energy. These are a big improve-
ment on plain matt black paint.

Bonded to this plate are copper pipes,
or, in the case of the Solahart, steel col-
lectors formed into many small chan-
nels. In all cases these pipes or channels
are connected at the top and bottom to
header pipes which also provide the

Solar water heater buyer’s guide
With the recent advent of new solar hot water system rebates in Victoria,
NSW and Queensland, we thought it would be a good time to look at
what systems are available. This guide is an updated version of the one
that appeared in issue 58 of ReNew, written by Ross Horman

An Edwards close-coupled solar water heater.
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connection points to the external pipe-
work.
One company, Solco, manufactures a
system with the panel and tank made
from one integral piece of rotomould-
ed polyethylene, eliminating pipes be-
tween the tank and collector.

Most manufacturers are now using
low-iron tempered glass in their collec-
tors for its greater absorbency and re-
duced re-radiation. It is also stronger
than normal glass. Again, Solco has opt-
ed for the polymer option, using clear
acrylic sheet in place of glass. This has
the advantage of improved smash re-
sistance, but will degrade eventually, un-
like glass.

Beasley, Rheem, Solahart and Ed-
wards make their own panels while Al-
bury Consolidated Industries have
taken over the business of manufactur-
ing Sunbather collectors. They also sup-
ply complete systems, as well as
conversion kits for existing electric wa-
ter heaters. The Sundowner panels
from AB&S Solar Industries have now
been discontinued.

Tanks
For mains pressure systems the tank

must be strong enough to hold pres-
sures of 1000kPa and above. This means
they must be made of steel. Some com-
panies (Beasley and Edwards) use ma-
rine-grade 316 stainless steel while
others use mild steel with a coating of
vitreous enamel (glass). Solahart,
Rheem and Quantum use glass-lined
tanks.

Glass-lined tanks have a sacrificial an-
ode fitted which is designed to be eaten
away by galvanic (read corrosive) action
in preference to the tank material. These
anodes should be checked at regular in-
tervals to assess wear and be replaced if
required. With good-quality water this
replacement time may be every five to
seven years. If the water quality is poor
then the replacement time will be much
shorter. Failure to replace the anode
when required will generally result in
premature failure of the tank.

The Solco tank, being plastic, is im-
mune to corrosion, but cannot be run
at pressure, and so is a gravity fed sys-
tem. Another company, Sola-Kleen,
makes its tanks from copper and runs
them at a reduced pressure using a
pressure reducing valve on the inlet.
This has the advantage of better sup-

ply pressure than a gravi-
ty-fed system, while still
giving the corrosion resist-
ance and extreme long life
of a copper tank. Beasley
also make some remote-
coupled systems that use
copper tanks.

Low pressure, gravity
feed, constant pressure sys-
tems are all very similar and
usually use copper tanks.
These tanks are placed in
the roof and are open vent-
ed. This means they can be
directly connected to the
heat exchanger on a wood
stove. They are suitable for
most water conditions and

give many years of service before fail-
ure, usually due to corrosion or failed
seams. Copper is very popular with re-
cyclers.

Mains pressure tanks can be set up as
gravity feed systems by adding a header
tank. This may be desirable where there
is no available roof cavity but the incor-
poration of a combustion stove for
boosting is planned.

Made almost entirely from plastic, the Solco is

the cheapest commercial heater on the market,

and is now available in 200 and 300 litre models.

Retrofitting existing systems

It is possible to retrofit an existing
electric storage hot water system to
use solar heat. For a ground level
mains pressure system, a special
fitting can be installed on the cold
water inlet. A pump circulates water
from the bottom of the cylinder to the
solar collectors. The hot water is
injected through a small diameter
pipe back into the cylinder and rises
(by convection) to the top of the
cylinder, where it is drawn off for
normal use.
A controller switches the pump on
whenever the solar collector(s) are
hotter than the water in the bottom
of the cylinder, and also in near
freezing weather, to prevent the
water in the collectors from freezing.
Gravity feed cylinders in the ceiling
can have solar collectors connected
to them, as long as the cylinder is
above the collectors. If there is not
a pair of unused connections
available on the cylinder, an extra
pair can be attached by a
competent installer in about two
hours. Combustion cookers used for
hot water are also attached in this
way, but it is not a good idea to
connect a combustion cooker and
solar collector pipes to the same
cylinder outlets.
It is not really advisable to connect
solar to gas storage hot water
systems because they are designed
for the gas to reheat the water as
soon as some is used, so the sun
can’t really contribute any heat.
However, the Aquamax system is
designed to have solar collectors
fitted if desired.

[Buyer’s guide]
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The main components of a typical mains-pressure solar hot water system.

Insulation
Mains-pressure tanks are insulated
with polyurethane foam. The normal
industry standard foam is CFC free.
Some manufacturers build the hori-
zontal tank such that the insulation on
the top is thicker than on the bottom,
which makes a lot of sense consider-
ing the hottest water is at the top of
the tank.

Boosting
All heaters on the market incorporate
some form of boosting for times of in-
sufficient insolation (sunshine). People
on remote area power supply (RAPS)
systems use woodstoves or LPG for
boosting. Townsfolk have the option of
gas or electricity.

Electric elements are the most com-
mon, as they fit in well with night rate
tariffs and are much cheaper to fit. Gas
burners and control equipment cost
much more than an electrical element
(up to over $1000 on the Solahart
range) and this is reflected in the price
of the systems. Environmentally, gas is
preferable but not all systems have the
ability to override the gas during the
day so that the sun, not the gas, heats
the water.

Frost protection
All manufacturers offer frost protection
for their systems on at least some mod-
els. This is important for anywhere that
a frost may occur. A commonly used sys-
tem involves dump valves which open
when the temperature drops to around
4°C. As warmer water from higher in the
system passes out through the valve it
closes again. This process is repeated
until the temperature rises again.

Several manufacturers including Sola-
hart and Edwards offer a system with a
heat exchange fluid which flows through
the panels and into an outer tank around
the main storage tank. The fluid in this
outer circuit contains ethylene glycol, an
anti-freeze additive, and does not require
dump valves. However the level of fluid

Darwin 90–95%

Cairns 80–85%

Brisbane
75–80%

Sydney 65–70%
Canberra 60–65%

Hobart 50–55%

Melbourne 55–65%

Adelaide 65–70%

Perth 75–80%

Solar energy can provide the majority

of the hot water used in most house-

holds. These figures give the average

annual solar contribution of a correctly

sized flate-plate collector system.

Split systems, like this Solahart

Streamline, allow the water tank to

remain at ground level. Ideal for houses

with limited roof strength.

Temperature/pressure
relief valve

Insulated storage tank

Electric
booster element

Mains water inlet

Insulated pipes

Relief valve
drainpipe

Anti-frost dump valves

Collector
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in this circuit must be checked regularly
and replaced after an interval as directed
by the manufacturer. This fluid is more
slippery than water and has been known
to slip right out through the panel con-
nectors. Owners should look out for this
and replace the seals and fluid before ir-
reparable damage is done to the collec-
tor panel. The Solco units do not require
frost protection as their flooded plastic
panel can stretch should ice start to form
inside.

What size will I need?
Systems are usually sized the same way
as off-peak electric systems, as they have
a similar window of access to the boost-
er, be it the sun or off-peak electricity.
The sun is most effective during the six
hours in the middle of the day. Night-
rate tariffs commonly run for six hours,
from 1am until 7am.

For a one- or two-bedroom house a
180 litre system is recommended. For a
three-bedroom house a 300 litre system
is desirable. Four to five bedrooms
should be served by a 440 litre system.
This sizing looks at the potential maxi-
mum number of residents rather than

the actual number, as the hot-water
service is a fixture in the house but the
residency can easily change.

What about heat pumps?
A heat pump is a process used in refriger-
ation where heat is moved, or ‘pumped’,

A gravity feed solar hot water system with storage tank inside the roof.

Collectors mounted
on roof

Heating
element

Insulated
storage tank

Hot water

300mm
min

Hot water
to house

Water
inlet

Tank support stand
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SUNSHINE WHEN YOU NEED IT!
New unspillable SunGel &
Suncycle cells for RAPS!
SunGel & Suncycle batteries for remote area power
systems are designed & built in Australia for
Australian sunshine.
Sungel is the new standard in gel technology for
maintenance free, ultra long life.
Battery Energy solar cells are carefully designed with
excellent cycling & very high 120Hour performance for
extended battery life and reliability.

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

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

FREECALL 1 800 819 829
BABABABABATTERYTTERYTTERYTTERYTTERY
ENERGENERGENERGENERGENERGYYYYY

AUSTRALIA’S ENERGETIC BATTERY MANUFACTURERS.

from one medium into another. Air con-
ditioners and refrigerators are the most
common forms of heat pumps. In a re-
frigerator we pump heat from the food
and dump it to the air outside the fridge
through the coil at the back.

The Quantum and Solahart Sorcer-
er systems pump heat from the air and
dumps it into the water storage tank.
They are very efficient heaters, having
a coefficient of performance (efficien-
cy) of around 300 per cent. Unfortu-
nately they need to be operating all the
time with a duty cycle of eight to 10
hours per day. This means they are not
suitable (or acceptable) for off-peak
tariffs.

In situations where shading is a big
problem for conventional systems, and
drastic tree surgery is not an option,
then heat pumps deserve strong con-
sideration.

Temperature control
Under the plumbing code AS3500.4 it
is a requirement that all water heaters
connected to an uncontrolled heat
source (solar and wood stoves) must
have a ‘tempering’ valve fitted. This
valve limits the maximum temperature
for hot water to sanitary fixtures (bath,
shower and hand basin) to a maximum
of 50°C by mixing cold water with the
hot water coming from the solar water
heater.

Installation
The installation of any system should be
carried out by appropriately qualified and
experienced tradespeople. Unfortunate-
ly, too many systems have been badly in-
stalled in the past, resulting in poor
performance and a loss of faith in solar
water heating technology by the own-

ers. Solar hot water systems do work, and
work well if properly sized and installed.

Getting the most out of your
solar hot water system
To optimise the performance of your
system, hot water usage should occur
in the morning as much as possible.
This means showers in the morning
and possibly putting on a tub of wash-
ing, as well as the dishwasher (if you
have one) before going to work. This
way the sun has the first go at heating
the water before the booster kicks in at
night. If the sun has done its job well
the booster may not be required. ✲

Ross Horman runs his own renewable
energy installation business, specialis-
ing in solar hot water systems. He can
be contacted on ph:(03)5428 7676.

[Buyer’s guide]
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Solar hot water rebates
There are now rebates available for the installation of solar
water heaters in three states—NSW, Victoria and Queens-
land. Below we have outlined what the rebates are availa-
ble for, how much they are, and the various guidelines for
the rebate schemes. As you will see, the schemes vary widely
from state to state.

NSW
Under SEDA’s Energy Smart Homes Policy, the installa-
tion of low greenhouse emission water heaters is required
for all new residential development approvals. Solar and
heat pump water heaters are eligible for a discount of up to
$500, providing they meet the following guidelines and con-
ditions:
• they are installed in an eligible local council area. Eligible
local councils are those NSW councils that have joined the
SEDA Energy Smart Homes Program and implemented
the minimum requirements.
• must be capable of supplying at least 200 litres of hot water
(raised at least 45°C above cold water temperature) per day.
• must be manufactured in accordance with Quality Assur-
ance Standard AS/NZS ISO 9001 or be certified by the man-
ufacturer as satisfying AS 2712 or Watermark standards.
• must have a minimum guarantee of at least five years on
parts and one year on labour.
• solar water heaters must provide at least 50 per cent of the
heating fraction by solar as per Australian Standard AS 4234.
• heat pump water heaters must have a coefficient of per-
formance of at least 2, as per Australian Standard AS 4234.

Victoria
The rebates are offered by the Sustainable Energy Author-
ity of Victoria, and are available for solar water heater in-
stallations that have a positive environmental effect. The
rebate is a point-of-sale discount from the solar water heater
manufacturer.

The rebate will vary from between $480 to $1000, de-
pending on the size, type and performance of the system
installed, and the type of water heater being replaced.

The main criteria the system must satisfy are:
• provide a greater than 50 per cent solar fraction in north-
ern Victoria, as tested under AS4234
• must have a complete warranty of no less than five years,
including frost protection
• the system must be new, not secondhand (new pre-heat-
er collectors can be attached to existing systems)

• the system must be for residential use
• if there is a current gas connection to the house, only gas
boosted systems will be eligible for the rebate (new homes
that have gas reticulation in their street are considered to
have a gas connection).

This last criteria means that very few solar water heaters
will be eligible, as most homes have a gas connection. The
main contender will be Solahart, and this is reflected in the
list of eligible models available from the SEAV web site at:
www.sea.vic.gov.au/solarhotwater. What’s more, the gas ver-
sion of the Solahart models is around $500 dearer than the
electric models, which largely or even completely negates
any financial advantage gained from the rebate.

While the SEAV is trying to promote the cleanest possi-
ble systems, it has greatly reduced the number of systems
available for the rebate. Replacing an all-electric system with
an electrically boosted solar system will still reduce green-
house gas emissions by about 60 per cent. However, this
does not seem to have been considered as an environmen-
tal benefit!

Queensland
The rebate is provided by the Queensland government, and
is available to residents who purchase a new solar water
heater or replacement parts for domestic purposes and in-
stall them at their principle place of residence. They do not
apply to systems installed on rental properties, commercial
or business properties, or holiday homes. They also don’t
apply to pool heating systems, or to solar water heaters be-
ing replaced due to damage from an insurable event. The
system must be certified under one of the following stand-
ards:
• AS 2712
• Watermark
• AS/NZS ISO 9001

All systems must be installed by a qualified plumber.
The maximum total rebate is $750 for a system with a

collector area of 3.5m² or greater (two panel systems) or
$450 for systems with a panel area of between 1.75 and 3.4m²
(one panel systems). Rebates of up to $150 are also on re-
placement panels and tanks for existing systems, up to a
total of $300 (one tank and one panel) per household.

There are no restrictions on the type of systems installed,
the emphasis is on getting solar water heating technology
into domestic situations. As a result, all of the common
systems, and even the less common, such as Solco and Sola-
Kleen, are eligible.

[Buyer’s guide]
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[Q & A]

Solarising a water heater
I have been following the progress of
your Hot 100 program as I would like
to install a solar hot water system at our
retreat in the Bunya Mountains (even-
tually to become our permanent home).

At present our hot water is provided
by the slow combustion stove which is a
great source of heat in the winter but is
unnecessary in the summer (cooking is
done on a gas stove). The hot water tank
has been known to boil on occasions in
the winter when the stove has been re-
ally stoked up for a number of days.

I would like to keep the existing sys-
tem. Is there a way of combining it with a
solar system, even if it means having more
storage (at present we have 180 litres)? I
believe they should be combined, not two
separate systems, so we could boost the
solar hot water in the summer by light-
ing the stove if necessary.

The roof pitch is 17° and there is a
flat pergola along the north side of the
house. What gradients do hot water
pipes require?

John Learmont, Kingaroy QLD

There is no reason why you could not add
solar panels to your existing system, provided
that the current tank will be large enough for
your needs when you are living there full time.

The diagram you provided shows that no
area of the roof is low enough with respect to
the hot water tank for a thermosyphon system
to work, despite the tank being installed in the
roof. The bottom of the tank needs to be at least

300mm above the top of the panel, and the
roof pitch must be at least 15° to guarantee that
the thermosyphon will work. Most likely a
small circulating pump would be needed to
push the water from the tank through the panel.

Adding a panel to the current system is prob-
ably the simplest way to do it, but the viability
of this will depend upon the condition of the
current tank. If it is getting a bit old, it may not
be worth doing this way, and it might be sim-
pler to replace it with a new complete solar water
heater, still connected to your combustion stove
for boosting. It would, of course, still have to be
a gravity feed system, such as you have now.

As for the installation, there should be no
problem getting the average plumber to do this,
providing they have some solar hot water ex-
perience, but try to ensure that this is so before
hiring anyone. The solar panels themselves
should be available from solar water heater
installers. I don’t know of any manufacturers
in your area, but Albury Consolidated In-
dustries, ph:(02) 6021 2200, make panels
and kits for retrofitting existing systems.

As far as connecting a new complete system to
your current one is concerned, I don’t see the
point if you already have the tank and boosting
system in place—it would just be extra expense.

Lance Turner

Hello from Samoa
I am currently living in Samoa (two
years volunteer teaching) and your
magazine gives me many interesting
things on which to ponder in my spare
time, something I have plenty of.

I’m hoping you can help me with a
few questions. When converting AC to
DC do you lose some power in the
process? I will be using about 1kW DC
continuously. Also I may be using volt-
ages from 50 to 100 volts DC ?

I had thought that a generator with no
load connected would happily spin us-
ing the least amount of force to turn it
and as the load increased the force re-
quired to turn the generator would in-
crease also. Is this true? I have noticed in
a few articles the mention of load dump-

ing in relation to generators, this led me
to wonder if the generator produced a
given amount from which you used
what you need and have to dump the
rest into an array of lights or some such.

How much of a generator’s power rat-
ing can you safely draw continuously? A
rough percentage would be helpful.

David Murray, Samoa

Firstly to the DC to AC conversion process.
You do indeed lose some power in the conver-
sion—you do in all power conversion proc-
esses. This usually equates to between five and
20 per cent, depending on the inverter effi-
ciency. As for using a voltage range of 50 to
100 volts, I don’t know of any inverter that
runs across such a wide range, apart from grid
interactive units, which are not what you are
looking for. I assume you have some form of
energy storage, such as a 48 volt battery bank?
This is necessary for any inverter to run cor-
rectly, I doubt many would happily run
straight from the DC output of a generator.

Whether a generator needs a load dump or
not depends on the type of generator and the
energy source. With a petrol or diesel genera-
tor, the generator speed is controller by the
engine driving it, so no load dump is required.
However, with relatively uncontrolled sources
like wind and hydro, a load dump normally
is required to prevent the generator from
over-revving and damaging itself.

Your description of a generator requiring lit-
tle force to turn it at no load is generally cor-
rect, with force increasing proportionally to
increasing load.

As for what the usable percentage of a gen-
erator’s power rating is, again that varies from
machine to machine. The cheaper petrol pow-
ered AC generators, for example, can virtually
never output their full rating, regardless of what
the manufacturers claim. However, some of the
DC output machines can output their full
power rating. Hydro and wind turbines are a
different thing entirely, and they can generally
output 100 per cent of full power as long as
there is enough water or wind to drive them.

Lance Turner

Send us your questions
If you have a problem you just
can’t solve, or want to know the
answer to a general question
about sustainable technology,
drop us a line and we will do our
best to answer your query.
Send your questions to:
ReNew, PO Box 2001, Lygon St
North, East Brunswick VIC 3057.
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An undersized system
After many years of anticipation moving
to alternative energy, the time finally ar-
rived earlier this year. It has since become
apparent that solar energy is still in its in-
fancy as I have many questions and my
suppliers do not have the answers.

Our shed, which is our abode whilst
waiting for our house to be built, houses
the system, consisting of 18 Solarex
SX80 panels, a Trace C-60 regulator, a
SEA 2200 watt inverter and six 4 volt
Enersun 1025 amp-hour batteries. The
theory is that we will run the power 100
metres to the house when it is built. All
electrical appliances are 240 volt, includ-
ing a fridge and freezer. We opted for a
240 volt fridge as we already owned one
and the cost of replacing it with a gas/
electric 24 volt unit was the equivalent
of about six solar panels (at rebate price).
We bought extra panels.

At the time of purchasing we were as-
sured our system would be large enough.
We have since heard that our supplier is
not recommending others to do it this
way. I am not sure why, we are not run-
ning out of power as such, despite many
overcast days. We do have a generator and
a 100 amp battery charger as backup.

The Enersun manual recommends
not letting the specific gravity (SG) drop
below 1.25, which is 95 per cent state
of charge (SOC). However, the Renew-
able Energy Resource Book states that cy-
cling batteries between 90 and 30 per
cent SOC is often used to increase effi-
ciency, but does cause sulphation.

When do I start the battery charger—
at 30 per cent SOC or before the bat-
tery gets this low? Does it hurt the
batteries to sit on a specific gravity of
1.2 for say, a week? My supplier advised
to run the battery charger for a few
hours every day in cloudy conditions as
it takes a long time for the SG to rise
from a low reading. I feel this defeats
the purpose of reducing reliance on fos-
sil fuels.

Does boosting harm batteries when
done under close observation? Our Trace
regulator does not admit many amps
once the batteries are at 26.8 volts (after
an hour on 27.8 volts) even when the
SG is low. I often press the equalise but-
ton to override this as I like the batteries
to take in as many amps as possible. You
never know if tomorrow will be cloudy!

I also have some questions on invert-
ers. I read in your magazine about using
an Asko front loading washing machine.
Was this using an inverter? My Asko
10505 would not work through the in-
verter, yet when plugged into mains elec-
tricity it worked like a charm. Why is this
so, when the inverter is claimed to pro-
duce electricity as clean as mains power?

Our inverter has a sensitivity of 4 watts.
This creates problems with appliances
with small power requirements such as
the answering machine. One suggestion
is to plug in a night light, which is not
enough to trigger the inverter alone, but
along with other small loads will cause
the inverter to start. This sounds good,
but so far I have failed to locate an appro-
priate sized night light. Although the in-
verter has a sensitivity of four watts, it is
not switching on with a 15 watt fluores-
cent light or a 20 watt satellite phone.

Patricia Holt,
Roseberry Creek NSW

Your battery bank does not seem big enough
for your system. It has storage for a nominal
24.6kWH of energy, which, allowing four
day’s storage to 80 per cent DOD, equates to
around 4.9kWH per day. Considering what
you are running, this seems inadequate.

A DC fridge would use far less power than
your AC machine, and would also eliminate
inverter losses, giving a double benefit. While
solar panels are cheap at the moment due to
rebates, it is not just the array that should have
been increased in size. The extra power from
the array has to be stored, so the battery bank
should have been resized, as should the regu-
lator and associated wiring.

From the voltages you have given, it seems
that your regulator is undercharging the bat-
tery bank. There is no point spending extra
money on solar panels, if the charge controller
doesn’t let them charge the battery bank!

The Trace controller is a three-stage unit, pro-
viding a bulk charge, a fixed voltage boost charge,
then a float charge at a reduced voltage. Charg-
ing the batteries to 27.8 volts is not enough, they
should be brought close to the gassing voltage,
around 28.9 volts. Our Trace controller brings
the voltage to 28.8 volts, dropping off after an
our or so at this voltage. The fact that you feel
compelled to press the equalise button on a regu-
lar basis indicates the regulator is set too low. I
would suggest opening up the regulator and ad-
justing the voltage settings to around 28.8 for
the boost charge and 27.8 for the float. Note
that the equalisation charge voltage for these regu-
lators is the boost voltage plus two volts on a 24
volt system, making the equalisation voltage 30.8
volts. Check with your battery specs to ensure
your regulator is set to the right voltages.

Your problem with the Asko washing ma-
chine is not an isolated one. While common
sense would dictate that it should run fine on a
sinewave inverter, it seems that this is not the
case, and even the inverter manufacturers don’t
seem to know why! Perhaps if they or anyone
else can shed some light on this obscure prob-
lem, they can enlighten us! I have to admit I
had not tried my Asko on a sinewave inverter,
there seemed little point, as the power is sup-
posed to be better than mains quality.

Your inverter’s autostart sensitivity is another
common problem. The most suitable night light
would be one using an incandescent bulb of a
couple of watts or so. These do exist, but many
night lights use the far less power hungry neon
bulbs or electroluminescent plastic. You will
have to shop around. As for the inability to
detect a 15 watt fluoro light, this is a problem
common to the ‘DC path’ starting system used
in older inverters. We were under the impres-
sion that it had been fixed with the ‘pulse’ de-
tection method used in modern inverters. Talk
to SEA about this problem, if you haven’t done
so already.

Lance Turner
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[Products]

New Bergey
There is no doubt that Bergey make an excellent wind generator, and
their latest offering should be quite popular. The BWC XL.1 is a 1000
watt turbine (rated at 11.5m/s) and comes complete with Bergey’s new
PowerCentre controller, which includes wind generator regulator, a 30
amp solar regulator, battery fusing and monitoring, and load diversion.

rrp: $4800 including PowerCenter Controller

Distributed by Adtech Windpower Australasia, R950 Durham Lead
VIC 3352, ph:(03) 5341 8232, email: info@adtech-
windpower.com.au

Energy smart toolbox
By far some of the greatest potential greenhouse gas savings
are in the form of energy efficiency, yet this seems to be greatly
overlooked by most authorities in Australia. However, the
Sustainable Energy Development Authority (SEDA) in NSW
has developed a package for businesses aimed at reducing
their energy consumption, thus reducing greenhouse gas
emissions and saving money in the process.

The Toolbox is a step-by-step guide to saving energy, and
includes an energy savings manual, an energy management
guide, an interactive CD with calculators and a greenhouse
tutorial, and a directory of energy efficiency service and
product suppliers.

The toolbox can help businesses understand where en-
ergy is used, calculate potential savings and reduce energy
use in areas including lighting, office equipment, heating,
ventilation and airconditioning, hot water systems and many
other energy-consuming aspects of the average business.

rrp $ 195.00 + GST

Available from SEDA, PO Box N442, Grosvenor Place
NSW 1220, ph:(02) 9291 5260, fax:(02) 9299 1519,
email: seda@seda.nsw.gov.au, www.seda.nsw.gov.au

Window insulation screen
Many homes suffer from heat transfer through their win-
dows. In summer, heat entry can make a house uncom-
fortably warm, while in winter, losses through windows
can increase heating bills and make the home an ice box.

The All Seasons Window Insulation screen is a solar win-
dow screen which helps reduce the heat flow through win-
dows. The screen has a black side (absorptive) and a silver
side (reflective) and is fixed to the inside of the window
frame. It is not fixed to the glass in any way, and the com-
pany describes it as a ‘reversible double-glazing substitute’.

In winter, the inward facing silver side deflects 72 per
cent of the heat back into the room, while the outward fac-
ing black side absorbs any solar energy available. In sum-
mer, the screen is reversed. The silver side will then reflect
the heat away. The window can still be seen through be-
cause of tiny perforations in the black and silver layers. The
product can be fitted to any window, from a small skylight
to the huge office building windows.

rrp: prices start at $60, but for larger projects
quotations are provided on application.

Contact All Seasons Window Insulation, PO Box
149, Ringwood East VIC 3135, ph:(03) 9876 0721,
fax:(03) 9876 0724, email: phoenix@virtual.net.au,
www.virtual.net.au/~phoenix/
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Save your back
and the
environment
Drainage and irrigation
pipes are usually made
from concrete, which not
only has a high level of
embodied energy (it
takes a lot of energy to
make it) but is also heavy
and fragile.

Recycled Plastic Tech-
nologies make a range of
large diameter pipes, from
250 to 600mm diameter,
made entirely from recy-
cled plastics. Known as
Green Pipe, because of its
colour, it has many uses including culverts, crossovers and
drainage systems.

Unlike concrete pipes, Green Pipes can be cut with a
chainsaw, circular saw or angle grinder, and can be welded
to form completely sealed pipe sections. Standard pipe
length is 6 metres, with the option of flared ends with
o-ring seals for fast assembly.

rrp (all per metre): 250mm—$20; 300mm—$25;
375mm—$38.50; 450mm—$49.90; 600mm—$83.33.

Manufactured by Recycled Plastic Technologies, 32
Dawson St, Moama NSW 2731, ph:(03) 5480 7060,
fax:(03) 5482 4665, email:
rptmoama@bigpond.com, www.rptgreenpipe.com.
Victorian agent: Shane Phillips, ph: 0413 023 413.

[Products]

New invNew invNew invNew invNew inverererererter rter rter rter rter rangeangeangeangeange
Looking a lot like the PowerSaver inverters from Jaycar Elec-
tronics (but being blue, not yellow), the Powerhouse range
from Altronics should fill the needs of many RAPS owners.

The inverters come in four sizes—two modified square
wave models and two sine wave units. The modified square
wave models have ratings of 1250 watts from a 12 volt DC
input, and 1650 watts from 24 volts DC. They have large
surge ratings of 4000 watts and 6000 watts respectively, ena-
bling them to start loads like motors. They also feature
autostart, however this does not work with fluoro lamps.

The sine wave models are available in 420 and 850 watt
models, both using a 12 volt input, and have 1300 and 2500
watt surge ratings respectively. There is also a remote con-
trol panel available that can be used with all models except
the smaller sine wave unit.

rrp:rrp:rrp:rrp:rrp: Modified square
wave: $799 for the 1250
watt unit, $1,150.00 for
the 1650 watt model.
Sine wave: $529 for the
420 watt model and
$1,099 for the 850 watt
unit.

Distributed by Altronics
Distributors P/L, 174
Roe St, Perth WA 6000,
ph:(08) 9328 1599,
fax:(08) 9328 3487,
order freecall:
1800 999 007,
www.altronics.com.au

Have an energy efficient Christmas!
Christmas is a time when we are supposed to stop worrying about things and just have
some fun. But have you ever stopped to think how much extra power is wasted just
trying to supply all those Christmas lights?

Most Christmas lights use incandescent bulbs, but more and more we are seeing
energy efficient lights using high brightness LEDs, like those here from Jaycar Elec-
tronics. These lights consist of 120 red, green and yellow LEDs on a 20 metre dark
green  cable, and are driven by a controller that provides eight different illumination sequences, including chase, twinkle and
slow fade.

The lights are supplied with a plug pack transformer and use just 200mA at 24 volts AC, or less than 5 watts.

rrp: $44.50

Distributed by Jaycar Electronics, order freecall: 1800 022 888, email: techstore@jaycar.com.au,
www.jaycar.com.au
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[Products]

Solar lantern
In many parts of Africa people who live in rural areas have
no access to electricity. As a result, most families are forced
to rely on candles or kerosene lamps to provide basic light-
ing in their homes.

The Glowstar Solar Lantern has been designed by Inter-
mediate Technology Development Group as a low-cost al-
ternative to a full solar system and is intended to provide
African families with a clean source of lighting as cheaply
as possible. ITDG manufactured 40 prototype lanterns for
field testing, and of the first 40 lanterns on test, 30 are still
in Kenya, as the owners would not give them back!

The lantern’s 6.5 amp-hour gel battery can be charged
from the  6 watt solar panel or an external DC source, and
can be supplied with either a 5, 7 or 9 watt compact fluo-
rescent lamp. Using a 7 watt tube the lantern gives light for
4.5 hours on a full charge.

While the lantern is targeted at African families, it should
be available to other buyers in early 2001.

rrp around £65

For further information,
contact Intermediate
Technology, The
Schumacher Center for
Technology and
Development, Bourton
Hall, Bourton-on-
Dunsmore, Rugby,
Warwickshire CV23 9QZ,
UK, ph:+44 1788 66
1100, fax:+44 1788 66
1101, email:
enquiries@itdg.org.uk,
www.oneworld.org/itdg

Twin filament bulbs
While fluoros are the obvious choice for energy efficient lighting they do have the draw-
back of not being suitable for use where they are switched on and off regularly, such as
in toilets. In cases like this LEDs or incandescents are still the best choice.

Oatley Electronics has 12 volt, 36 watt incandescent bulbs that are similar in size to a
standard 240 volt bulb. However, they have two separate filaments, so that if one fails you are
not left in the dark and you have time to replace the bulb (why don’t all bulbs have this?).

The bulb diameter is around 52mm and length is 100mm. These bulbs are made in Japan.

rrp: $5 for a pack of four. Part number (ZA0031).
Distributed by Oatley Electronics, PO Box 89, Oatley NSW 2223, ph:(02) 9584 3563, fax:(02) 9584 3561,
email: sales@oatleyelectronics.com, www.oatleyelectronics.com

Plug in power
With the recent photovoltaic panel rebates, grid interactive
systems are becoming quite popular. The heart of the sys-
tem, the grid interactive inverter, is usually quite a bulky de-
vice that needs to be mounted on a wall somewhere. The
Plug &Power system from Pacific Solar eliminates the need
for a single large inverter, instead using a smaller dedicated
grid-interactive inverter on the back of each solar panel.

The Plug&Power system is Australian made and consists
of a complete inverter/panel unit. The panels use stainless
steel frames which interlink to form a self-supporting struc-
ture. The outputs of the AC modules are connected in par-
allel to a system junction box which is connected to the
house meter box. Electricity produced by the system is
measured by a separate meter and delivered to the grid.

The inverters feature all of the standard safety features
required of a grid-interactive inverter, as well as maximum
power point tracking and conversion efficiency over 90 per
cent at all power levels above 30 watts. They also have the
option for remote system monitoring.

Contact Sales and Marketing, Pacific Solar P/L,
82-86 Bay St, Botany NSW 2019, ph:1800 776 527,
fax:(02) 9666 4079, email: info@psolar.com.au,
www.plugandpower.com.au
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Why use diesels?
It seems that for most mini-grid systems,
such as those used to power outback
towns, diesel generators are the system
of choice. But diesel are not only expen-
sive, they are highly polluting.
The Capstone MicroTurbine system is a
compact, low emission power generator
providing electrical power up to 30kW
at 400-480 VAC, 50 or 60Hz. Solid-state
power electronics allow grid-connect op-
eration, with stand-alone battery connection
and automatic grid/stand-alone switching available as op-
tions.

The system uses a high-speed gas turbine coupled to a
high-speed permanent magnet generator, all mounted on
a single shaft supported by air bearings that rotate at up to
96,000 rpm (full load). The generator is cooled by air flow
into the gas turbine, thus eliminating the need for liquid
cooling. System output is variable frequency (50/60 Hz)
AC power.

The turbines are available in several versions, and can
run on many fuels, including natural gas, LP gas, biogas
and diesel. The unit measures 1900mm high, 714mm wide
and 1344mm deep, and weighs 478kg.

Capstone Turbine Corporation, 6430 Independence
Avenue, Woodland Hills, CA 91367, USA,
ph: +1 818 716 2929, fax:+1 818 716 9910,
www.capstoneturbine.com

Sinewave fluoro inverters
In most cases fluoros are the most suitable lighting, especially when you are generating your own power. However, running
standard 240 volt fluoros from an inverter is inefficient and wasteful.

Rainbow Power Company has released a new range of Australian-made fluoro lighting inverters in 20 and 40 watt ver-
sions, both of which are available in 12 and 24 volt models.

'The inverters are designed to provide long tube life by driving the tube with a sine wave. They are also reverse-polarity
protected. They are available on their own or in a complete fluoro
fitting. Trade enquiries welcome.

rrp: $35.20 for the 20 watt unit, $37.15 for the 40 watt
model (prices include GST).

Contact Rainbow Power Company Ltd, PO Box 240, Nimbin
NSW  2480, ph:(02) 6689 1430, fax:(02) 6689 1109,
email: sales@rpc.com.au, www.rpc.com.au

[Products]

Evaporative water cooler
Most offices have water coolers of some sort, but they are
usually energy-hungry refrigerated models that make the
water so cold it hurts your teeth! If you don’t want a cooler
that cools water to two degrees above freezing then the
Ecocooler may be the way to go.

This unit sits on a bench or counter and uses evaporative
cooling to cool water from a standard water cooler bottle.
The unit is powered by a 6 volt, 400mA plugpack and uses
only around 3 watts of power, or 72 watt-hours per day.

While not as effective as a refrigerated unit, the manu-
facturers claim that it can reduce the temperature of the
water enough to make it pleasantly cooler than room tem-
perature. Figures given state that at 24°C and 10 per cent
relative humidity, water temperature can be brought
down to as low as 10°C. It
should be understood that
performance will depend on
ambient temperature and
relative humidity—as these
go up, performance goes
down.

rrp $50

Distributed by Oatley
Electronics, PO Box 89,
Oatley NSW 2223,
ph:(02) 9584 3563,
fax:(02) 9584 3561, email:
sales@oatleyelectronics.com,
www.oatleyelectronics.com
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Australian Ethical
Investment &

Equities Trusts
Suite 66, Canberra Business Centre

Bradfield St Downer ACT 2602
Ph:008 021 227

For investors, society and
the environment

For superannuation and other
investments managed on a
conservative basis. Your money
will be earning solid returns
without compromising your social
and environmental values.

Manufacturers of:
•Solar Tracking Array Frames

•Frostbite Fridges and Freezers
Suppliers of:

•Solar Hot Water Services
•Solar Water Pumping

•Solar Pool Heating
•Solarex Modules

RMB 1036,
Barnawartha North,

VIC 3688
ph:(02)6026 7711

Mobile: 0428 690 876

David Baggs
Pty Ltd

9 Featherwood Way
Castle Hill NSW 2154

Ph:(02)9899 2003
Fax:(02)9894 9168

Solar, Earth &
Environmental

Buildings

Architects and building consult-
ants specialising in all types of
health-oriented, ecologically
sustainable projects, including
owner-builder documentation,
Australasia wide.

N

Air Marine Australia
Ph:(03) 9459 2888

Suppliers of the
revolutionary AIR wind

turbine

Suitable for:
• Remote area power systems
• Water pumping
• Recreational vehicles
• Battery charging
• Telecommunications
• Science and education

DODODODODOWMUSWMUSWMUSWMUSWMUS
Composting
Toilet

Dowmus Resource
Recovery Pty Ltd

PO Box 203, Geebung QLD 4034
ph:(07)3265 2755, fax:(07)3265 4900
Email: dowmus@ozemail.com.au

Designers and manufacturers of
organic waste management
systems.

Manufacturer of low voltage
compact fluoro luminaires

Distributor for BRK photo-
electric smoke alarms

Trade and direct sales

Ph  03-5154 0151
RSD  Goongerah,  3888
3Dlights@bigpond.com

Non Toxic Paints
MADE FROM NATURAL AND NON

TOXIC INGREDIENTS!
Wall Paint, Enamel Paint, Varnishes,
Oils, Waxes and Thinners.

FREE Information,Call 1800 809 448

Bio Products Australia Pty. Ltd.
25 Aldgate Tce., Bridgewater SA 5155
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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

ENVIRO LOO
Domestic model now available

• Dehydration / evaporation
• No foul odours
• Very low maintenance
• No water / power required
• No chemicals / bulking agents
• Info - Enviro Options

Berowra Hts - 02 9456 0172
Byron Bay - 02 6685 4619

Visit our website at
www.enviro-options.com.au

YOURSELF

www.ecoproperty.com

Easy and Low Cost

Your own computer or email
are not necessary

itSELL

Mobile: 0409 528 692
email: info@eco.com.au

Phone: (02) 9528 6926
Fax: (02) 9528 0035

Ph/fax: (03) 5348 1546

MAJOR DISTRIBUTORS FOR:
Solarex Poly and Thin Film Panels

ShurFlo Solar Pumps—Bore and Transfer

SEA Power Inverters, Inverter/Chargers

Fronius Grid Connect Inverters

Raylite Tubular Plate Solar Batteries

Choice DC Lighting, Electronic Ballasts

Brisbane, QLD. Toll Free 1800 074 007
Murwillumbah, NSW 02 6672 4033

Choice Electric Co.

Highest Quality
Power Systems
for Homes, Farms
Wineries, Aquaculture etc.

AUST. WIDE (03) 5341 8232
info@adtech-windpower.com.au

FACTORY INSTALLATION TEAM,
FRIENDLY ADVICE & DESIGN

BERGEY WIND TURBINES & WIND
ELECTRIC PUMPING SYSTEMS.
ADTECH TOWERS, DC ENGINE
DRIVEN BATTERY CHARGERS etc.

MANUFMANUFMANUFMANUFMANUF. & IMPORTERS:. & IMPORTERS:. & IMPORTERS:. & IMPORTERS:. & IMPORTERS:

Superannuation
Savings Strategies
Share Portfolios

Retirement Planning
16 Princess St Kew VIC 3101,
Tel: (03) 9853 0995, Fax: (03) 9853 5929,
email: ethical@ozemail.com.au
http//www.ozemail.com.au/~ethical

Ethical Investment Services Pty Ltd
ABN 38004531800 holds a Dealers Licence and
our advisers are Proper Authority Holders.

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

Solar Batteries

Ryde Batteries Pty Ltd
24/51 College Street,
Gladesville NSW 2111
Ph:(02) 9879 5422,
fax:(02) 9807 3700

contact@federalbatteries.com.au

Deep cycle flooded cell
and Gel batteries for all

solar applications.

FEDERALFEDERALFEDERALFEDERALFEDERAL

Local
Suppliers’
Directory

ECO REAL ESTATE
www.eco.com.au

Land-Houses-Farms - For Sale
Free Eco Find Service
eco.com.au Directory
Eco Home Stay Network
Local Consultants Network
Selfsell www.ecoproperty.com
PO Box 33 Oyster Bay NSW 2225
Ph/Fax: (02) 9528 8614
email: pk@eco.com.au
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Ph: 07 3856 5388  Fax: 07 3856 5443
Email: kyocerasolar@bigpond.com.au

S LAR
SOLUTIONS
AUSTRALIA

Pty Ltd
ACN 083 767 775

Panels Batteries Inverters
Lighting Systems AC & DC

Renewable Energy Equipment

��
����
 
�
Naremburn NSW 2065

email:   solarman@easy.com.au
Ph 02 9437 1940 Fax 02 9437 3140Ph: (08) 9204 1521 • fax: (08) 9204 1519

3/81 Guthrie Street, Osborne Park WA 6017

• Solar Powered Water
Pumps

• RAPS
• Solar Tracking Arrays
• Reverse Osmosis Units

email: info@sespl.com.au
website: www.sespl.com.au

Freecall: 1800 454 161

Fish Pond Pumps
AS700

12L/min
$264
Needs 11W (AS700) or 22W
(AS1500) solar panel to run

3 year warranty

AS1500
25L/min

$352

The 12 Volt Shop
U4/12 Kewdale Rd

WELSHPOOL W.A. 6106
Ph: 08 94581212
Fax: 08 94581977

12volt@icenet.com.au

GREENSPEED
69 Mountain

Gate Drv
Ferntree Gully

Vic 3156
Ph:(03)9758 5541

Fax:(03)9752 4115
email: ian@greenspeed.com.au
web: www.greenspeed.com.au

Manufacturer of a range of
energy efficient and
ergonomic recumbent
bikes, trikes and human pow-
ered vehicles (HPVs).

•Simply installed
•Able to pump to 80m (250’) head
•No expensive rebuilds - approx $40 parts
•Low maintenance
•Capable of pumping up to 18 l/min (4 gal/min)
•Auto turn-off in high winds
•Aesthetically pleasing
•3m (10’) or 4.5m (15’) towers available

Oasis Windmills
30 Baldock St, Dookie VIC 3646

Ph (03)5828 6452 mob 0418 340 717

AFFORDABLE WINDPOWER

NO HASSLE
WIND POWER
Rugged 18" blade
Ampair 100 produces up
to 100 Watts
continously, 24 Hours
per day, at wind speeds from
8 to 100+ mph. No brakes or
furling needed…guaranteed at  any
windspeed! Veteran of 3 years continuous
Antarctic service. Just put it up and forget it.

Quirks Victory Light Co
Unit 1/590 Old South Head Rd,

Rose Bay  NSW  2029
ph:(02)9371 6600, fax:(02)9371 6623,

email: sneill@ibm.net

RAL HOMES
Pre-fab Housing

delivered Australia & O/S
Ph: 03-53522352 Ararat Vic.
www.ralhomes.com.au

Unit 2, 6 London Drive
P.O. Box 274,

Bayswater Vic 3153 Australia
Tel: (03) 9761 1252   Fax: (03) 9761 1911
email: sales@powerconversions.com
Web site: www.powerconversions.com
Manufacturers sinewave inverters & DC-DC converters

Sinewave
mains power anywhere
True Mains Power from a Battery

Power ConversionsP/L

A.C.N. 006 746 489

Rainbow
Power

Company

1 Alternative Way Nimbin NSW 2480,
ph:(02)6689 1430, fax:(02)6689 1109

email: sales@rpc.com.au
www.rpc.com.au

Low voltage equipment including
appliances, batteries, control
boards, hydro systems, inverters,
lighting, pumps, solar panels and
wind generators.

Sharpe & Jephcott
5 McLauchlin Ave,
Sandringham VIC 3191
Ph 03 9598 5775
Fax 03 9502 0113
Email djsharpe@alphalink.com.au

• New & used equipment
(Australia wide)

• Discount Solarex &
Photowatt panels

• Repairs to inverters etc.

94 Beaconsfield-Emerald Rd
Emerald VIC 3782

Ph:(03)5968 4863, fax:(03)5968 5810

Weather Stations Measures/calculates
• Solar Energy  • Solar Radiation
• Windspeed and Direction
• Wind Run
• Inside and Outside Temperature
• Optional PC Interface

ABN 63 006 399 480
FREE CATALOGUE AND PRICE LIST

Optional PowerOptional Power
Shop 501, 255 Pitt St,

Sydney NSW 2000
Ph: 02 9264 0717
Fax: 02 9264 0817

Email: yager@mpx.com.au

Suppliers of Inverters,
Solar Panels, Batteries,

Regulators, Wind Generators,
Fridge/Freezers,

12 volt accessories and more!

www.optionalpower.com.au

Free information, Design and
Introductory courses on CD
or book form. Student and
Graduates mailing group
online. Serving 18 countries.

Permaculture Visions
Cordeaux Rd, Mt Kembla 2526
http://www.ozemail.com.au/~askpv/

Permaculture
Online

• Manufacturers of Home & Commercial
sized turbines from 50 watts to 50 kW

• Assistance in preliminary site
evaluation & equipment selection

• Accurate performance curves available
1/57 Churchill Ave, Bright. VIC 3741
Ph 03 5755 2383 Fax 03 5750 1777

Email plapower@netc.net.au
Homepage www.netc.net.au/platypus/

Trade enquiries welcome

Hydro Electric
Systems

Platypus
Power

Manufacturers and Distributors of
stand alone True Sine Wave DC-
AC Power inverters 150w-3800w,
and utility grid feed inverters
1500w-4000w

Solar Energy
Australia
Ph 03 9720-9399
Fax 03 9720-9286
email;

sales@solaraustralia.com.au

with your rain water. Stagnant
water from the pipes can make your
rain water unfit to drink.
A Safe-Rain Reverse-Flow water
diverter will prevent the initial dirty
water from entering your water
tank.

PO Box 298
Blackburn VIC 3130
Ph/fax:(03) 9894 3302
saferain.hypermart.net
saferain@hotmail.com

FULLY INTEGRATED ROOFTOP SYSTEMS
including PV Solar Tiles & PV Solar Skylights -
LOOK GREAT, CAN BE WALKED ON,
WITHSTAND HAIL STORMS, PV SKYLIGHTS
FOR AWNINGS etc. Ask about our winter Solar
Heating option!
SOLAR WATER HEATERS ALSO SOLD.

NEWS FLASH!
Get your $5.50 per DC watt government PV

rebate here!
Victorian distributors and Installers Allied Solar et al.

PH (02) 9557 6657 FAX (02) 9557 6692
MOBILE 0414 895 370

PV SOLAR ENERGY Pty Ltd Email:
pvsoleng@mpx.com.au 28 Florence Street,

St Peters NSW 2044

SELECTRONIC
AUSTRALIA

Still setting the standard
with the flexible & innovative

Selectronic range of
True Sine Wave Inverters
All proudly designed & made in
Australia, with distributors and

service available across Aust. & NZ.

Phone: - 03 9762 4822
Fax: - 03 9762 9646

Email: - sales@selectronic.com.au
www.selectronic.com.au



Design, installation & maintenance of solar
and wind power systems for all applications.
Solar powered security & garden lighting,
Rota-Loo composting waterless toilets,
DC to 240V AC power inverters, slow
combustion heaters, solar hot water

systems and accessories, remote area &
back-up power supply systems, trade-in

of your old equipment accepted.

P.O. Box 177 Bacchus Marsh Vic 3340
Ph:(03)5368 7370, Fax: (03) 5368 7360,

mobile: 0418 548 499

K. & C. Stork
Solar Power
Consultants

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.

(Accredited SEIAA Member)

PO Box 6525
Shepparton Sth Vic 3632

Ph:(03)5831 6982  Fax:(03)5831 7649
We offer you choice & quality
throughout central & Nthn Vic

& Sthn Riverina
✴ Power systems – Solar, Wind, Hydro
✴ Solar water heating
✴ Solar pumping & electric fencing
✴ Solar pool heating
✴ Gas & low-voltage fridges & freezers
✴ Coonara wood heaters
✴ Customised system design
✴ Supply, installation and service

SOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGESOLAR CHARGE

Grid Connected and RAPS Solar
Power for City and Rural

Authorised Distributor:
Solarex, Selectronics, Century
Also: DC and Gas Fridges,

Ex Govt. Batteries

115 Martin St. Brighton VIC 3186
Ph: (03) 9596 1974
SEIAA Accredited

TRADE ENQUIRIES WELCOME

Southwest Solar
RMB 2309, Portland VIC 3305

ph:(03)5523 7252, fax:(03)5526 5349
email: barko@iconnect.net.au

Whisper
wind

generators

• Models from 500 to 4500 watts
• Voltages from 12 to 48 volts
• 2 year warranty
• Low wind area models available
• Complete with EZ-Wire controller

SUSTAINABLE

TECHNOLOGIES

AUSTRALIA LTD

•Solar photovoltaic system
design and installation

•Building mounted and
integrated solar systems.

•Systems comply with the
AGO subsidy requirements.

Phone 02 6299 1592 Fax 02 6299 1698
email: catalog@sta.com.au

www.sta.com.au

heat out
through
your
windows

STOP THE SUCKER!
with a simple and affordable D.I.Y. transpar-

ent window insulation system, recom-

mended by independent energy advisors.

It’s a clear choice:
WINTER WINDOWS
PO Box 773, Jamison Centre ACT 2614. Ph/Fax. 02-6251 3570

coldcoldcoldcoldcold

suckssuckssuckssuckssucks

ELIMINATE AIRCONDITIONING
AND REDUCE HEATING

Concertina Aluminium Foil
• Efficient • Economical
• Compact • Non-irritant

Wren Inds. Ph:(03)9532 5855
Toll Free: 1800 066 002

THERMAL INSULATION FOR
CEILINGS • WALLS • FLOORS

FOIL BATTS TM

THE RADIANT HEAT BARRIER

B R I D G E T
P U S Z K A
MSc: Arch (Lon)
BArch (Melb Uni)

Registered Architect
Energy Consultant

ARCHITECTURAL DESIGN
CONSULTANCY SERVICE
INCORPORATING ENERGY
EFFICIENT DESIGN & LOW
ALLERGY BUILT ENVIRONMENTS
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A
Environmental Conscious Design

A B&S
Solar

Industries
Pty Ltd

Cnr Shafton & Hume Streets,
Huntingdale VIC 3166

Ph:(03)9543 7249, fax:(03)9562 9547
Email: abssolar@ozemail.com.au

Solar pool heating kits or installed.
Solar hot water, all copper. Second
hand solar hot water or pool panels.
Pool covers and rollers.

VIC
>

Credible, realistic, down to earth
program that can materialise all your

hopes & ambitions without
compromising  your personal values

New ethical business concept
allows you to work from home with
an unparalleled support system.
For people who truly want to
connect themselves with like
minded individuals who will grow
through personal development &
support each other to success.

(24 hours)
Not MLM or franchise

Call 1300 302 137

Newton Systems
6 Alma St, Chadstone VIC 3148

Ph: 0500 827 828
Mobile: 0417 736 737

Design and supply of
solar electricity systems
for 4WDs, off-road
campers, caravans and
marine.
Also suppliers of solar
system products.

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

C/o P.O. Briagolong Vic 3860
Ph:(03)5186 1252,

(03)5145 5655
Mobile: 015 560 924

Specialist designers
and winners of
7 National and
Victorian Awards
for Energy Efficient
Design and
Environmentally sustainable
architecture.

Design of over 250 homes and
renovations in Victoria and
interstate.

25 Lanark St East Brunswick 3057
Ph:(03)9386 3700, fax:(03)9386 3043

SOLAR • WIND • HYDRO

Consultation, Design,
Sales & Installation

Rod, Roslyn & Andrew Menzies
FULL SEIA ACCREDITATION

 1 Railway Street, Colac, 3250
Ph:(03)5231 3593 Fax:(03)5231 1844

RENEWABLE

RESOURCES

WORKSHOP

Remote Area Power Systems
Sales, Servive and Installation.
We supply complete systems for
installation.
Upgrades of existing systems.
SEIA full membership and
accreditation.
Rear 27 Lyttleton St, Castlemaine VIC
3450, ph: 5470 5890, AH: 5475 2062

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

�������
Your discount mail order

solar power station.
•Canon solar panels
•True Sinewave inverters
•Plasmatronics regulators
•Energystore batteries
Christopher Darker, 04 1893 4607,
email: cdarker@unisun.com.au

�����������������



ILLAWARRA

SANDFORD
ELECTRONICS AND SOLAR

Lot 2 Bong Bong Rd,
Dapto NSW 2530
Ph 0416 050 125

TV, video, solar module,
deep cycle battery, battery

charger, regulator, solar
tracker, inverter, meter, wind

turbine, micro-hydro, low
voltage refrigeration, fax.

SA
>

ENERGY CONSULTANTS

120 Prospect Rd
Prospect SA 5082

Ph/fax:(08) 8344 7298
Solar, wind, diesel rural houshold
systems. Batteries, inverters, lighting,
controls, solar pumping, bores,
dams, wells, rivers, solar hot water
heating systems, combustion stoves
& cookers, solar pool heating, Bio
Paints, composting toilets, Dunlite
wind generator parts.

M.D. OBRIEN ELECTRONICS

SINEWAVE
INVERTERS

PRECISE ACCURATE RELIABLE 240V POWER

• Pure Sinewave - Low Distortion
• High Surge - High Efficiency
• Microprocessor based - 50.00Hz
• Hi & low volt, temp, overload protect
• 2400W / 7200W - 24v, 32v & 36v

M.D. OBRIEN ELECTRONICS
P.O. Box 639 Port Lincoln S.A. 5606

Fax 08 8683 4097

PHONE 08 8682 4131

Experience
Counts

In 1983, a bloke was
wind prospecting at
Branxton & San Remo.
17 yrs later, he supplies
low-cost anemometry
to large and small
wind farmers.

���������

Wollongong (02) 4225-7111
Flinders Is. neoe@bigpond.com
Kangaroo Is. www.neoenergy.nu

Solar Tasmania
Established since 1978

A division of VK Electronics Pty Ltd
214 Mount St, Burnie Tas 7320

Ph/Fax:(03) 6431 7733

Solarex, Siemens and Canon
solar panels, inverters, regula-
tors, deep cycle batteries, low
voltage lighting, DC fridges,
water pumps, wind generators.
We supply, design and install.
Free quotes and information on
request. Ask for Noel Stutterd.

TAS
>

WA
>

WA Solar
Supplies

PO Box 1265 Osborne Park WA 6916
Fax: (08) 9244 1087
Ph: (08) 9244 2668

Email: energy@wasolar.com.au

Specialising in solar, wind & micro-
hydro power systems for remote or grid
connect applications.
State distributor & maufacture of
inverters, solar modules, wind
turbines, batteries, control equip. &
water pumping equipment.

Tasman Energy Pty Ltd
PO Box 266, Deloraine 7304

(03) 6362 3050

Design, supply and install solar
power systems.

Kyocera and Photocomm solar
panels,

Trace Inverter/chargers
Solar Energy Australia Inver ters

and Inver ter/chargers

Accredited designer and installer

Ruth Donald
I care about the land or house

You buy!
I care about the land or house

You sell!
Working mainly with organic, Permaculture,

bush regeneration, land conservation
properties, passive solar homes or virgin land.

Specialising in
Sustainable Real Estate

From Perth to Albany
Ph: (08) 97310758
Fx: (08) 97310759

Mobile: 0417900250
Email: ruth.donald@bigpond.com

Electronic Technician
needed for established alter-
native technology company
based in Melbourne. Must
have relevant qualification
(minimum Certificate IV in
electronics or equivalent).
Send resume to PO Box 4204,
Parkville VIC 3052.

Classifieds

State Distributor For:
Solarex, Selectronic,

Battery Energy. G.N.B.
230 Liverpool St.
Hobart TAS 7000
Ph:(03)6231 5377
Fax:(03)6231 5438

Solar and Wind Power Solutions
* Remote Area Power System
* Grid Connect Solar
* Solar Modules, Inverters, Pumps,

Batteries, Lighting, Refrigeration,
* Wind Turbines
* Solar Fountain Pumps
* 18 years experience

7/543 Churchill Rd, Kilburn SA 5084
Ph (08) 8359 1900 Fax (08) 8359 1901

email: sales@solaris.mtx.net
website: solaris.mtx.net

AUSOLAR
Solar & Renewable

Energy Systems

PO Box 244, Deception Bay Qld 4508,
Ph:(07)3888 5051 Fax:(07)3888 2114

email: info@ausolar.com
website: www.ausolar.com

Get up to $15,750 cash-back*
(*Conds. apply, Fed & Qld Govt. Rebate Scheme)
Solar Power for domestic, rural &

camping applications
• Solar Modules • Water Pumps
• Batteries • Electric Fences
• Inverters • Wind Generators
• Hybrid Systems

20 years experience, Accredited
RAPS designer & installer

QLD
>

EAREAREAREAREARTHBOUNDTHBOUNDTHBOUNDTHBOUNDTHBOUND
Design &Design &Design &Design &Design &

ConstructConstructConstructConstructConstruct

Eco-sustainable designs, Passive & Ac-
tive Solar, Quality Construction, Own-
er-Builder Assistance in all materials, es-
pecially Mudbrick. Have Nomadic Team.

GAGAGAGAGAVIN SCOTTVIN SCOTTVIN SCOTTVIN SCOTTVIN SCOTT
Lic No 26508c

Mobile: 0417 592 093
Phone: (02) 6559 2093 Fax: (02) 6559 3207
Email: gavsearthbound@yahoo.com
31 Anniversary Dr. Diamond Beach, 2430.

NSW
& ACT
>

For sale: Gentech brushless
alternator, 5.5kW single
phase, new–$400. 6 ft alu-
minium aeroplane propel-
lor–$100. Flywheel, cast
iron, 700mm dia x 100mm
wide–$50. Flywheel, cast
iron, 600 dia x 50 wide–$30.
DC motor, 100mm dia x

200mm long–$30. Eric 03
9350 5024.
For sale: Micro-hydro gener-
ator, Platypus 24V PM1000.
Suit new buyer, $1,750. Dun-
lite wind generator 1000W,
32V on 22 metre tower, $2,500,
or swap for solar panels. Lance-
field VIC ph:(03) 5423 7255.
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A new slant on solar thermal
We take a quick look at a new solar generation system aimed at
competing with photovoltaics

Turbine Alternator

Cooling circuit

Valve

Pump

Heat out

Solar collector

Heat in

Thermal energy
extracted from solar
radiation landing on
collectors.

High pressure vapour
used to drive turbine
and generate
electricity.

Gas burner to power
system at night or
when insolation
levels are low.

Gas burner

2-way valve

Heat in

Electricity out

Turbine exhaust to
solar collector

preheat

Condenser

Reservoir

Schematic of the hybrid

solar/gas backup version of

the system.

Solar thermal systems are certain
ly not new, but there has never
really been any successful small-

scale systems that could compete with
photovoltaics.

So, when we received some infomation
on a new solar thermal system that was be-
ing touted by the manufacturers, Orion
Energy Management, as a ‘cheap reliable
alternative to photovoltaic systems’, we
thought we would have a look at it.

The system consists of three sec-
tions— the powerhead, the power con-
ditioning unit and the solar collector.
The solar collector consists of a series of
parabolic trough mirrors about four me-
tres long and a metre wide. They focus
the sun’s rays onto a tube at their focal
point which contains a fluid called hy-
drofluoroether. This fluid absorbs the
heat and turns into a gas under high pres-
sure, which is used to drive a turbine
coupled directly to an electric generator.
Nominal gas temperature is 165°C

The output of the generator is fed into
a switchmode power conditioner which
provides a nominal 24 or 48 volts DC for
charging of battery banks. Excess power
is shunted to loads such as water heaters.

After exiting the turbine, the gas is
cooled in a heat exchanger. Heat from
the heat exchanger is then used to pre-
heat the working fluid just before it en-
ters the solar collectors, thus increasing
the efficiency of the system.

From the heat exchanger the gas flows
to a condenser where it reverts back to
a liquid. There is also a separate circuit
for vapour from the condenser through
the generator for cooling.

The system is capable of producing
from six to 100 kilowatts of power, mak-

ing it a useful system for large homes
right through to factories and other
heavy power users. Overall efficiency of
the system is between 10 and 14 per
cent—similar to photovoltaics.

Other features of the system include
automatic or manual solar collector
tracking—in either one or two axis—and

a 20,000 hour between overhauls period
for the turbine.

For further information, contact:
Orion Energy Management,
19-23 Bridge St, Pymble NSW 2073,
ph:(02) 9966 4531,
fax:(02) 9300 9928,
email: orenrgy@attglobal.net



New Products for the Solar Industry from ALCO
Trojan – Supergel Cycling Series

Until now, VRLA products

weren’t living up to their

potential. Trojan Battery

fixed all that.

The Supergel Cycling Series. 75 years of Trojan history pushing gel technology to a new
standard of performance.

Until today, VRLA products have been suspect. Call them unreliable. Throw in undependable,
too. But now, Trojan Battery is on the scene with a Gel solution for these applications. Emer-
gency lighting. Communications. Wheelchairs. Renewable energy/Solar. Computer backup.
Aids to navigation. Security systems. And many other applications.

Positive Plate
The tubular plate construction incorporates special lead
alloy spines in complete contact with superior active
material, which is retained by an outer gauntlet. This
enables the electrolyte to penetrate freely, ensuring a
high power output per unit volume.
Negative Plate
The negative plate is of a highly porous paste on a special
alloy gr id. This complements the positive plate
construction, providing  balanced performance and life.
Separators
The microporous polyethylene separators are able to
withstand high and low temperatures without losing
porosity. They are impervious to acid attack. Separators
overlap at the top an bottom, which reduces the risk of
short circuits.
Containers and Lids
The cell container and lid are of polypropylene. The lid
is heat-sealed to the container to prevent seepage. This is
vital to electrical efficiency and safety.

Quality
Since 1932(when only the best will do)

ALCO BATTERY SALES (AUST.) PTY LTD
Sydney 02 4722 2588 Brisbane 07 3299 2600 Melbourne 03 9336 4477

HEAD OFFICE -135 Coreen Ave Penrith NSW 2750
Email alcobatt@pnc.com.au

Call us at 500 to 1300 amp hr @ 100 hr rate

Distributed By

Choice Electric Co.



Importers of BERGEY World Class Wind Turbines. Agents for NRG Wind Measuring Equipment.
Manufacturers of ADTECH Turbine Towers, Engine Driven Battery Chargers & Remote Power Equipment.

ADTECH WINDPOWER AUSTRALASIA  R950 DURHAM LEAD 3352 Australia.
Phone: (03) 53 418 232  Email: info@adtech-windpower.com.au

ABN 95 006 981 193
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Your new XL.1. comes complete with the brilliant
new POWERCENTRE CONTROLLER which includes Wind

Generator OPTICHARGE regula-
tor, 30A Solar regulator, Bat-
tery Fusing, Battery Monitoring,
Load diversion and many other
features. In other words, a com-
plete system in itself! Just add
batteries.

The XL.1. re-defines home windpower. A combination of brilliant aeronautical engineering and superb
electronic design which electronically boosts output at low wind speeds, has produced a machine that is
unbelievably quiet, extremely powerful and provides amazing low wind performance that other manufac-

turers only dream about. Best of all - its a Bergey.

Specifications- Rated Power Output 1000W @ 22.7 Knots. Annual Energy Output 1900 kWHrs per year (~5
kWHrs per day) (DC) @ 5 m/s. Rotor Diameter 2.5m. Max Rotor Speed 490 RPM.
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The XL.1. System has been engineered to make life easier for the
many people wanting to install their own turbine. As a special
introductory offer we are combining an XL.1. Turbine with an
EasiFit U-install (tilt-up) tower (no concrete normally required),
Tower electrical cable  and for the first 4 buyers, a Davis Weather
Wizard 111 wind monitoring weather station** for only $8,850
(inc.GST)

**Measures wind speed, wind direction, wind chill, temp and rainfall with optional rainfall
adaptor. Can also link with a PC or Mac for data logging.
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