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CONVERTERS

Operate three phase
machinery from
your single phase

supply.

The ALTERNATIVE POWER SYSTEMS converter provides an artificial means
by which a three phase motor can be operated from a single phase supply thereby
offering a cost effective solution to this dilemma.

17 models are currently available to accommodate three phase (415 volt) loads
between 0.37kW (0.50hp) and 15kW (20hp) from your single phase electricity
supply. In a home, workshop, farm, garage or small business environment there
is often a requirement for the operation of machinery driven by three phase
induction motors where only a single phase of electricity is available.

For the cost effective solution ! Contact

ALTERNATIVE POWER SYSTEMS

Member Solar Energy Industries Association of Australia

P.O. Box 91 For NSW engquiries
LEURA NSW 2780 PIONEER POWER
Phone: (047) 82 6311 Free Call 1800 060 178
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Hello!

The Soft Technology office is suddenly full of ‘Net nuts’! Recently we at ATA
were introduced to the delights of the Internet. At the moment we receive only
about a dozen e-mail messages each week from Soft Technology readers, but
we are confident that this number will continue to grow as more people find out
about our e-mail address.

The Internet is a great hit in an office of ‘communications junkies’, and
cyber-friendships have already developed between staff members and other
Internet users around Australia. (There is no cyber-romance yet, but we'll keep
you posted on any further developments!) | won't go into any more detail about
the Internet, because it's all covered in our article on page 47.

One of the most exciting things about the Internet is of course the information
that can be gleaned from it. The other day we read about a project from the
US, where researchers US have combined plastics technology with photosyn-
thesis to develop large organic molecules that convert sunlight to electricity in
much the same way as plants turn sunlight into energy. If the project is
successful, one day we may be able to buy rolls of photovoltaic plastic film.

What a great idea, if it ever gets off the ground! Some of the ideas we have
read about on the Internet are from people with the most astounding imagination
and creativity. . . which reminds me of the Great Untapped Energy Sources
Competition, and the imagination and creativity of Soft Tech readers. Entries
received so far have been a mixture of interesting practical ideas and just plain
hilarious. You can see our favourite of those received thus far on page 16. But
don't miss out! There’s still time to send in your entry and be in the running for
the fantastic prizes donated by our generous sponsors.

At this point | think | should tell you about our new Assistant Editor, Lance
Turner. Many of you will recognise his hame from some of our recent technical
articles. Lance is a real ‘tech head’, with particular interests in renewable
technology and electronics. One of Lance’s tasks will be to make sure that no
more technical ‘bloopers’ slip through.

| hope you enjoy reading this issue of Soft Technology. We're off to start work
on the NEXT issue. . .our fabulous 50th (we can hardly wait).

Claire Beaumont




ENERGY FLASHES

Too many laws

A recent ACF report advocates ook-
ing to New Zealand when it comes to
resource management, planning and
environmental laws.

At the moment we have a confusing
array of environmental protection,
planning and resource management
legidation.

As an example: Australia has 58 acts
covering air pollution, NZ has 5; we
have 78 for solid waste disposal, NZ
has two; we have 290 acts covering
nature conservation, NZ has 27.

ACF claims that Australia' s complex,
overlapping and sometimes conflicting
laws have resulted in confusion,
delays, inaction and poor environmen-
tal outcomes.

ACF Conservation News May 1994

Clean, safe . . . nuclear!

The Japanese government recently
endorsed nuclear power as a ‘clean
energy’ source. The endorsement was a
afollow-up to the Rio 1992 Earth Sum-
mit, when Japan pledged to produce a
national sustainable development plan.
Rio's Agenda 21 makes no mention of
nuclear power as a sustainable energy
alternative.

Earth Island Journal, Spring 1994

Will Britain ever rule the
waves?

When Britain’s Department of Ener-
gy began to promote wind power in the
mid-70s as the country’s best aterna
tive source of energy, it was merely
attempting to protect the nuclear-
power lobby, claims The Ecologist.

By identifying wind power as the
most attractive renewable source, the
nuclear industry was able to draw fund-
ing away from proposed wavepower
plants. As a result, funds for
wavepower research dried up and the
nuclear lobby reigns supreme.

Earth Island Journal, Spring 1994

The world's first wave-driven electri-
ca power plant is to be built off the
British coast near Dounreay, but the

financing will come from Brussels. The
new UK Energy Minister, Tim Eggar,
is not a renewable energy fan. He was
formerly a director of the Chartered
Petroleum oil company.

Earth Island journal-Spring’94

Golf-free Olympics

The decision of the International
Olympic Committee (I0C) to drop golf
from the 1996 Atlanta Games was ap-
plauded by environmental and human
rights groups around the world, but an
application has been submitted to the
2000 Sydney Games.

The more than 24,000 golf courses on
earth consume 6,000,000 acres of land,
disrupting ecosystems, poisoning
water and displacing villagers.

A spokesperson for the Global Anti-
Golf Movement (GAGM) says, ‘Golf
is no longer a sport. It is nothing but a
big business. . .. Golf course develop-
ment cements the unjust and unequal
economic relations between the North
and the South'.

For more information, contact
GAGM, 19 Kelawei Road, 10250
Penang, Malaysia, fax:60-4-375705.
Earth Island Journal-Spring '94

The electric ‘beetle’. . .

Volkswagen plan to produce their
classic ‘beetle’ as an electric car. The
‘Concept 1' should go on sde in the US
in 1997.

Earth Island Journal, Spring 1994

... and an electric lemon!

The Chryder Corporation recently
announced that it would build a new
mini-van that nobody will buy!

Chrydler is required to build the
vehicle to comply with a Cdlifornia
standard requiring that by 1998, two
per cent of the vehicles offered there by
major car makers emit no pollution.

Since the standard was introduced in
1990 by the Cdlifornia Air Resources
Board, the magor car manufacturers
have said that affordable high-perfor-
mance batteries could not be developed
intime,

The price of the batteries will be so
high, Chrysler contends, that each
electric van would cost at least $21,000
more to build than a standard mini-van.
The Age 9-5-94

Ultimate clean racing car

Chryder aso announced that it will
launch the ultimate clean racing car at
Le Mans in 1995. The car will run on
liquefied natural gas, which produces
far fewer combustion emissions per
unit of energy than petrol.

The gas drives a gas turbine, some-
thing like an aeroplane engine, only
much smaller. The gas turbine will run
a generator, providing electricity to
power an electric motor to drive the
wheels. However, unlike a convention-
a car engine, the turbine's output will
not go up and down as the driver's
demand for power goes up and down.

When the generator’s output is more
than the car needs, the surplus
electricity will be used to accelerate a
high speed flywhed.

When the car needs more power than
the generator can provide, it takes ener-
gy out of the flywheel to keep the
electric motor going at full output.

Energy from the regenerative braking
system is aso put into the flywheel
when the car is braking.

An €eectronic controller makes the
best use of the various sources of ener-
gy and ensures that the flywheel energy
store never runs out just when you need
it.

Clean Slate #13, Summer’94

Fuel from garbage

A garbage processing plant in Bom-
bay is turning the city’s garbage into
fuel pellets. The plant presently
produces 30 tonnes of fuel pellets daily,
but has an estimated daily production
capacity of 80 tonnes.

It is claimed that the pellets have a
caorific value amost equal to that of
coal. The ash content of the fuel pellets
isonly five to ten per cent, compared to
35% for most coals used in Indian
boilers.

Down to Earth 15/02/94
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Energy-efficient fridge

Sunpower (USA) has developed a
Stirling cooler for @200 litre domestic
demonstration refrigerator with ultra-
low power requirements. The
refrigerator consumes on average only
8 watts and is powered by a single 50
watt photovoltaic panel without bat-
teries. It creates its own 24 hour ice
store for temperature stability during
the night.

A conventional refrigerator of
equivalent size consumes about 300
kKWh per year, compared to the 70kWh
per year achieved by the demonstration
unit. It is expected that energy con-
sumption can be reduced to 50kWh per
year when vacuum insulated panels are
installed in the cabinet.

The demonstration refrigerator,
which uses neither CFCs nor other en-
vironmentally harmful gases and re-
quires no oil to operate, was sponsored
by a European consortium including
severd governments as well as utility
and private sector organisations, in-
cluding Greenpeace and the World
Wildlife Fund.

CADDET No 2, 1994

Microwave clothes dryer

A small-scale commercial microwave
clothes dryer will soon be field tested
in aHawaii hotel. The temperature of
clothes in the dryer will rise to only
45°C in comparison to 70°C for tradi-
tiona dryers.

Early tests show energy savings of
thirteen per cent compared to conven-
tiona dryers.

Power Lines (Hawaiian Electric Company)
March’94

RAPAS is back

The NSW Remote Area Power Assis-
tance Scheme (RAPAS) will be con-
tinued. The scheme has been frozen
since March, due to dlegations of con-
tractor fraud.

Measuresintroduced to minimise the
scope for abuse of the scheme include
non-price-dependent grants, an ac-
creditation scheme administered by
Solar Energy Industries Association of
Audtralia (SEIAA), compulsory post-
installation inspections, and linking
grants to properties.

NSW Office of Energy press release

Solar aircraft
Looking like a large flying wing with
a span of around 30 metres, and sport-
ing eight 1.5hp electric motors on the
leading edge, the Pathfinder may well
represent a new era in environmentally
friendly transport. The aircraft generates
all of its own power using the array of
solar cells embedded in its top surface.
Although a pilotless aircraft, Path-
finder has many possible uses, such as
weather tracking and high-dtitude sur-
veillance. While only capable of fairly
dow speeds, the Pathfinder will be able
to cruise al day at up to 80,000 feet.
The next aircraft to come from the
team of engineers at Aero Vironment
Inc. in Simi Valley Cdiforniawill be
called the Helios. Thisincredible 60m
span plane will not only sport eight
motors and a solar array like its
predecessor, but will also be fitted with
specialy designed hydrogen fuel cells.
These will alow the Helios to stay aloft
indefinitely, as the cells are charged
during the day using excess power from
the array to provide power for night
time flight. The exciting thing about the
Helios is that it is expected to be able

ENERGY FLASHES

to carry a 150
pound payload,
making it capable
of carrying all
types of eguipment
for weather and
other research.

Popular Science, April 1994

Deadly toons

A plutonium-friendly cartoon charac-
ter has been enlisted to assuage public
concern over the plutonium fueling a
nuclear reactor in Monju, Japan.

The character Mr Pluto wears a green
helmet labelled ‘Pu’, the chemica
symbol for plutonium (one of the
world's deadliest substances).

A promotional video shows Mr. Pluto
holding hands with a young boy who
swallows severa glasses of plutonium-
laced water. Mr Pluto assures viewers
that ‘there is no proven cause of
plutonium in the body causing cancer’.
He aso explains that if anyone drank
water contaminated with plutonium,
nearly al of the eement would pass
harmlessly through the body.

Scientific American, May 1994
Earth Island Journal, Spring 1994

Drink it Freddy! Mr Pluto assures Japanese children that plutonium is harmless.

ONd unquiys iyojureyy
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SAVE MORE THAN
SUNSHINE

Recycle your sunshine and
save about 20% on the cost of the containerl

Suncycle batteries for remote area power systems are designed &
built in Australia for Australian sunshine.
Careful design provides the best features for solar systems with
excellent cycling & very high 100Hour performance for extended
battery capability and reliability. Ultra strong construction gives
reliability , long life & safety.
All Suncyle products are manufactured to AS3902 (ISO 9002) so you
can rely on the quality. We guarantee it - with a Syear limited warranty.
Best of all, recycling sunshine won't cost you the earth. In fact Suncyle costs
up fo 20% less than its competitors. Save more than sunshine with Suncycle!

LEAD ACID BATTERIES FOR SOLAR & REMOTE AREA POWER SYSTEMS

—BATTERY See your distributor for details or talk to Battery Energy...
ENERGY Head Office Tel. 02 681 3633 Fax 02 632 4622
AUSTRALIA’S ENERGETIC Vic. Tel- 03550 0811 Fax: 03 562 9839
BATTERY MANUFACTURERS. Qid. Tel- 074 95 4484  Fax 074 98 3686

Bergey/Westwind .

2.5 kW &10kW

Wind Turbine Assembly...
2.5 Kw $6,500

10kW $21,250

Battery Charger / Controller
2.5 Kw $1,250

10kW $1,750
USE YOUR OWN TOWER OR OUR 12M OR 18M HINGED
TOWER WHICH CAN BE TOWED WITH A 4WD. G P & G F HILL Pty Itd
Manufacturer
2.5 Kw $3,250 Westwind Turbines
29 Owen Rd, Kelmscott, WA 6111, Australia
10kW $8,125 Telepbone: (09) 399 5265, Facsimile: (09) 497 1335
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Permaculture software

Permaculture Pro isthe working title
for new computer software being
developed for landscape and agricul-
tural consultants.

The program searches for suitable
plants using up to 90 search criteria,
and can provide up to 9900 standard
reports as well as customised reports
and searches. Numerous features are
included and the plant database
provides information on over 700
plants.

Both Macintosh and Windows ver-
sions are being developed, and for a
short time the developer is offering to
include the features you would like to
have.

If you would like to know when the
software becomes available, or would
like your own features included,
contact Ninja Designs

ph (057) 952 573

Solar water pumping

Suntron Sunpumps™isanew range
of submersible solar water-pumping
systems.

According to the manufacturers, the
systems use new motors and control-
lers which provide a motor efficiency
in the order of 90% and a system ef-
ficiency of 7.1 %. This is claimed to be
higher than other systems commercial-
ly available.

In Suntron’s tests, the system
achieved 50.8 litres per minute at a 10
metre head and 29.7 litres per minute at
a 30 metre head.
rrp $2600* for Model 23M07C400

(which uses a 0.7Nm motor and
400W controller)
$2731 *for Model 23M15C800
(which uses a 1.5Nm motor and
800W controller.)
$2980* for Model 23M30C1500
(which uses a 3.0Nm motor and
1500W controller)
*Pump prices not included
For further information contact
Suntron Power Products
ph:(03)894 2544 fax:(03)894 3370.

PRODUCTS

Sashless
windows

Double-hung sashless
windows provide better
ventilation than ordinary
sashed windows, be- [
cause they alow air to | )
circulate through both | -
the top and bottom of the
window. Shugg claims |
that it is the only
manufacturer to offer §
double-glazed sashless |
windows, which im- =
prove sound-proofing *
and insulation. All
Shugg sashless windows
feature a clear PVC
wesather seal that can be
removed to provide ven
tilation when the win-
dows are closed.

The windows can be in-
stalled into timber, steel
or aluminium frames of
amost any shape - even angular or
arched spaces.
rrp $350 for a 2100 x 900mm window
For further information contact K Shugg
Industries
ph:(03)544 6900 fax:(03)562 8223.

Solar Pathfinder

The Solar Pathfinder is used for deter-
mining the amount of solar radiation
reaching a particular site on a year-
round basis.

It has a shiny, transparent dome which
reflects any shadow-casting objectsin
the area around the user. The user then
traces an outline of the horizon's reflec-
tion onto a sunchart placed inside the
dome. The traced line shows exactly
the times of the day and month when
obstacles will shade the site. The
manual provided shows how to calcu-
late the percentage of maximum pos-
sible sunshine received by a site over
the whole year, and where to locate PV
panels, passive solar buildings, etc for
optimum performance.

Here's what US magazine Home
Power said when they tested the Solar

Shugg double-hung sashless windows provide
ventilation through the top and bottom of the window.

Pathfinder: ‘Not only does [this] device
work great, but it's easy to use, ac-
curate, ruggedly built and just plain
ingenious.’

Southern Hemisphere model US$234,
including postage

For more information contact Darlene
Estep, 25720 465th Ave, Hartford SD
57033-6328 USA
ph:0011-1-605-528-6473

Solar-powered pool
blanket

The Solazone SR-2 is aremote con-
trolled and powered pool blanket roller.
A battery charged by a solar panel
provides the power for the motor which
runs on 12 volts. The motor rolls and
unrolls the solar blanket as required.

Solazone also supplies a solar pool
heating system. The collector tubes
have tiny fins running the length of
each tube which increase the surface
area available for heat collection.
rrp $1695 for Solarzone SR-2
For further information contact Ernest
Gavey
ph:(03)830 4511 fax:(03)830 4511.

Soft Technology Number 49
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14

The Saxonette bicycle engine.

Bicycle engine

Saxonette by Sachs is a small, single-
cylinder engine for mounting on a
bicycle or tricycle. The engine runs
from unleaded fuel stored in a small
tank located above the rear whedl.

The control has only three positions -
‘dart’, ‘go’ and ‘off’ and, according to
the manufacturer, one pull is enough to
start the engine. Ignition is electronic,
and fuel consumption isvery low, at
one litre per 100km. The engine, which
the manufacturer claimsis very quiet,
can be started or switched off while
riding.
rrp $1290
For further information contact CM
Schatz, (09)364 6544.

Solar water heaters

CopperSol is a solar hot water heating
system which uses a copper hot water
tank, copper pipes and copper collec-
ters.

The suppliers clam that copper
provides better corrosion resistance
and less maintenance compared with
other systems. The system comes with
a 10 year warranty.
rrp $2220 for 3001 tank including two

panels
$2520 for 3001 tank including heat
exchanger linkup plus two panels

For further information contact Archer
International Pty Ltd,
ph (03)763 2233 fax (03)763 4312

Unlike most other solar water heaters,
which use a meta solar collecter and
storage tank, the Solco unit uses a one-
piece integrated unit moulded from
polyethylene.

The polyethylene is UV stabilised and
the unit is cheaper than conventional
units. The manufacturers claim that
maintenance costs are also lower than
conventional water heaters as the unit
does not rust and is unaffected by
mineralised water.

Sincethe unitisintegral thereare no
joints and gaskets, thus reducing
leakage problems.

The MKI model requires a separate
header tank if your mains water pres-
sureislow. If solar radiation at your site
is a problem, you will aso need a
booster heater. The MK2 does not need
any additional equipment.
rrp MK2 $1049

MK1 $899
Header Tank $150 Booster Heater $150

Solar radiation
sensors

Vaisala has a range of solar radiation
sensors which can be incorporated into
automated weather stations. The SR 12
pyranometer provides a voltage output
signal proportiona to the solar radia-
tion faling on the instrument.

The DSU 12 sunshine detector
provides a contact closure when the
incident solar radiation exceeds 120
watts per sguare metre. The accumu-
lated time of closed contacts gives the
sunshine duration.

The FP 12 flux plate measures the
heat flux into or from soil.
rrp DSU12 and SR12 $1290 each

FP12 $320
For-further information contact Vaisala
Pty Ltd
ph:(03)696 5699 fax:(03)696 5766.

Earth revival kits

In Soft Technology #45, we provided
information on worm composting kits
produced by Aus-Worm Organics. The
company has now come out with three

different kits. The Ranger is 300 litre
capacity and is designed for placing
against awall. The Homesteader is 270
litre capacity and, like the Ranger, is
made of treated pine and comes in kit
form for easy assembly. The Gardener
has a 52 litre capacity and is made of
polypropylene.

All of the kits are used for producing
worm castings out of household and
garden organic wastes for use as fer-
tiliser.
rrp Ranger $149

Homesteader $139

Gardener $59 plus p&p
For more information contact Aus
Worm Organics, ph (057)67 2319

Seedling shelters

Onguard seedling shelters and tree
guards protect seedlings and trees from
kangaroos, rabbits, sheep, etc, while
providing an optimum environmental
micro-climate for plant growth. The
guards are made from double-skinned
extruded poly-propylene sheeting
which, according to the manufacturer,
can be reused many times.
rrp $1 to $5 each, depending on size,
plus delivery
For further information contact Corex
Plastics,
ph:(03)794 0111 fax:(03)706 5402

Onguard seedling shelters provide
protection from wind and grazing

animals.

Page 10
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Recycled plastic
products

Your old plastic supermarket bags
could be turned into a feed trough for a
horse! Y our ice cream containers could
end up as a letter box or even a picnic
table! Australian Recycling Tech-
nologies makes a wide range of
products from Replas - 100% recycled
post-consumer waste plastic.

According to the manufacturer, the
products are strong, rust proof, rot
proof, insect proof and never need
painting, athough they may be painted
to suit a particular colour scheme.

Managing Editor, Mick Harris has
one of these letterboxes, and he thinks
itis great!
rrp $35 for an unassembled letter-box
For a brochure giving the entire range
of products, contact Australian Recy-
cling Technologies
ph (053 1332 883 fax (053)334 303

P

g

A letterbox made from Replas: recycled
post-consumer plastic waste.

Repeat Plastics is another manufac-
turer making use of recycled plastics.
Products include roadway lane
markers, bases for road bollards,
domestic water drainage grates and
marker posts.

These products are made from
recycled post-consumer or industria
scrap plastic, much of which would
otherwise be sent to landfill. Recycled
rubber from tyresis also used.

Repeat Plastics
ph (03)761 0484 fax (03)762 6257

Greywater recycling
diversion valve

Green Harvest is a mail order outfit
based at Crysta Waters Permaculture
Village in Queensland and specialising
in organic gardening and permaculture
supplies. They handle a large range of
products including natural fertilisers,
pest management products, natural in-
secticides and pest repellents, plants
and books.

The latest addition to their range of
products is the Suldi water diversion
valve for recycling grey water from the
washing machine or laundry tub for use
in the garden.
rrp $55, but a special price of $40 in-
cluding postage is offered for Soft Tech
readers.

Green Harvest, 52 Crystal Waters
MS16 Maleny QLD 4552
ph (074)944 676 fax (074)944 578.

Universal power &
energy tester

The EMU 1 universal instrument is a
small and accurate electronic device
which enables you to monitor the volt-
age, current, power, energy and
electricity costs of arange of electrica
equipment.

EMU 1 replaces severa conventional
electrical measurement instruments
and their associated wiring.

Laundry greywater can be recycled with the Suldi greywater diversion valve.

Measurement data is stored and none
islost if the mains supply fails or if the
device is moved to a new location.
Readings can be reset to zero whenever
required and a new energy cost per
kilowatt-hour entered.

The device is handy for quick check-
ing of power consumptions as well as
24 hour monitoring of appliances like
refrigerators, heaters and VCRs.

Peter Bachmann ph (06)290 1639 is

offering the unit to ATA members for an
introductory price of $249 until the end
of 1994

EMU 172
Praw ot Lnerpy Wew

-
The EMU 1 universal power & energy
tester.
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Tri-Nature
cleaning products

Review by Imelda Evans

Ever since | have had a bathroom to
cal my own, | have been looking for an
EASY environmentaly friendly way to
clean it. Through trial and error, | have
discovered that vinegar is fine for the
toilet, vinegar solution works well on
benches, bicarb soda paste does the
basin, and just about anything cleans
the mirror if it is wiped off with
newspaper. But the shower, with its
icky build up of body fats and soap
residue has stumped me - particularly
since our brilliant decision to install an
oh-so-sexy but impossible-to-keep-
clean clear-glass screen in our new
bathroom.

I’ve tried bicarb and a scourer on the
tiles - it works, but have you ever tried
to keep a significant amount of bi-carb
soda paste on a vertical surface? | tried
vinegar and newspaper on the glass
screen - that worked too, but it took
forever, and wherever the newspaper
touched the plastic screen surround |
was left with black marks which
proved very difficult to get off.
Desperate for a quick remedy, | dunk
surreptitiously by night into the 24 hour
supermarket and emerged with a guilty
cargo of commercia cleaners - only to
find that in them, too, the magical in-
gredient was elbow grease. | shouldn’t
have been surprised - it never did make
sense to me to use a soap- or detergent-
based product to clean soap residues.

Ever hopeful, your intrepid reporter
lashed out and bought some of Tri-
Nature’s Excel Bacteriacidal Cleaner
&De-Stainer. | was fataly attracted by
the claim that it removes soap residues,
scale and mould growth, while being
kind to the environment.

Excel bacteriacidal cleaner.

The literature said that it would stick
to surfaces to cut through the dirt, so |
was a little surprised to find a fairly
runny, amost clear liquid coming out
of the bottle. | suppose | have become
used to highly coloured and full-of-
fillers conventional cleaners. It certain-
ly stuck to the surfaces though. | put a
fairly libera amount on the shower
screen, towards the top, expecting it to
run down, but found it ran only about
30cm, then stopped and hung there.

| spread it over the screen with a
squeegee (it covered amost the whole
screen - | was surprised at how far it
spread) and left it for a few minutes to
do its thing. Then | wiped and rinsed it
off with a sponge and water and to my
amazement, the screen was sparkling
clean. No elbow grease! No bleach! No
phosphates!

After a brief spring dance of joy
around the bathroom, | tried the Excel
on the tiles. The results were not as
dramatic but it was certainly effective.
The only problem | had was how to
spread it around without wiping half of
it off onto the sponge. The sgueegee
wipes off as much as it spreads, a-
though | found it was gelatinous
enough to scoop up and reapply. | also
noted that the smell, though strong, is
pleasant, and is not toxic to breathe, and
my sensitive skin found that contact
with the cleaner caused no problems.

At the same time as | bought the

Excd, | aso got aone litre bottle of the
Tri-Nature Chamomile Liquid Organic
Concentrate. This is primarily a dish-
washing liquid, but has seemingly end-
less other uses. | was intrigued, not to
mention a little skeptical.

| found the liquid fine for doing
dishes. It doesn’'t make alot of suds, but
it performed as well as any other dish-
washing liquid. Interestingly, it seemed
to suspend the dirt in the water rather
more than many detergents | have used.
Usualy, | get aring of oily dirt around
the edge of the sink, as the detergent
breaks the surface tension of the water,
but this stuff seems to have a greater
attraction for the grease than the grease
has for the stainless steel. Again, |
found that | could use this product
without gloves with no ill effects - my
hands become very dry and itchy with
normal detergents.

| aso tried it heavily diluted in a
sprayer as a general-purpose cleaner. |
followed the instructions and used five
drops in 500ml of water, which | found
worked as well as anything else | have
used, and better than a vinegar solution.
| was a hit skeptical about it being a
good glass cleaner, but | found it was
quite effective. | have used it on mirrors
with good results, and with the help of
my all-purpose squeegee, | found it
very handy in cleaning the filthy out-
sides of our windows. It smells better
than Windex, too.

Tri-Nature say you can aso use the
Chamomile liquid to clean pesticide
residues off fruit and vegies, wash your
dog, your car and your polished wood
floors, and as a kind-to-skin bubble
bath. | think | will try the bubble bath
next!

Excel costs $6.60 for a 500ml bottle
and the Chamomile Liquid is $12.60
for a one litre bottle, or $54.60 for five
litres. Going on usage to date, | think
my 1 litre bottle is going to last me for
several months, so athough it is a sig-
nificant outlay to begin with, over time
it works out economical. And frankly, |
would pay more for the Excel - but
don't tell Tri-Nature .

A word of warning - don’t use too
much! Not only is it wasteful, it is very
difficult to rinse off.

Tri-Nature is available through dis-
tributors. Call (049)28 2199 for more
information. £
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Turning rubbish

K

to RICHES

Waste Not-a community group in
Bunbury, WA - is making functional
and beautiful things from *junk’.

Anne Jennings

VER wondered what could
E be done with ‘waste’ that is

sent to landfill rubbish
dumps but appears to be of value -
if only you could find someone who
wants it, or could make something
from it? This was exactly the feeling
of asmall group of unemployed and
under-employed people in Bun-
bury, Western Australia, who
decided to do something about it
themselves.

With the assistance of a loca vision-
ary, Kathy Summers, they decided to

set up smal businesses where they
would re-manufacture waste products
into goods to be resold in their local
community. Most of those involved
were members of Bunbury LETS
(Local Energy Transfer Scheme), and
they decided that using LETS local cur-
rency would be a part of the project.

Bunbury Community Group Inc., a
local community group, was enlisted to
assist the project, with the added bonus
that Waste Not acquired lega status
under Bunbury Community Group’'s
incorporation.

With the assistance of Community
Development Worker Anne Jennings,
premises - in the form of a large
warehouse with shop frontage on the
edge of the central business district -
were leased on a peppercorn rent from
the South West Development Commis-
sion (a State Government regional
body); a loan of $100 cash was ob-

tained from Bunbury LETS, and the
vision began to become a reality.

A grant of $2,200 was obtained from
the State Department of Training to
cover power, telephone, rates and of-
fice costs, and a further $1000 |oan was
secured from Bunbury Community
Group to establish the project. Jobskills
trainee, Brian Odine, is employed for
six months under a Federa training
program, and since its inception in Oc-
tober 1993, the project is gathering
momentum.

To date, a number of projects have
been accomplished. One person, work-

Above: Rob Berryman of Waste Not
with some of his ‘Wooden Toys of
Yesteryear'.

The waistcoats (or should that be
‘waste-coats'?) behind Rob are made
by Debbie Jennings from recycled
flour bags and recycled materials.

Soft Technology Number 49
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ing full time, has relocated and ex-
panded a toy-making business (which
was to have closed down) using mainly
recycled timber. Training programs are
also being provided by this enterprise,
including skills development for a
group catering for people with dis-
abilities. Another person, working part
time is establishing a rag trade busi-
ness, providing quality rags to
mechanics and heavy industry. A
landscaping and gardening enterprise
has been set up by a full-time worker,
using recycled mulch and materials.
Another person is investigating the
possibility of establishing a mulching
business, based at local landfill dumps.
This person has been referred to the
Leschenault Enterprise Centre for the
New Enterprise Incentive Scheme as-
sistance. Training programs are aso
being held on our premises.

Currently an airbrush painting course
for fabric painting is being held and a
partnership of two trainees is estab-
lishing a business in airbrush painting
and silk screening. They will aso be
fabric painting on recycled clothes,
particularly jeans and jackets. This
course was organised by the newly
formed Youth Market Scheme, which
Waste Not hopes to work closely with
in the future.

]

Beccy Parker with airbrushed T-shirts. Future plans
include making the T-shirts at Waste Not.

cartons.

in plastic containers.

Seedling planter

One of Waste Not's popular recycled products is this simple seedling planter
you can make at home. It is made from a polystyrene fruit box and old milk

Cut the tops off the washed milk cartons and fill them with potting mix (or better
still, compost from your garden). The cartons are just the right depth for good
root growth. You will find that 24 cartons fit into the box like a glove.

According to Community Development Worker Anne Jennings, one of the
Waste Not people has been selling seedlings in these containers to a local
nursery, and the seedlings in the recycled cartons sell more quickly than those

Mk cortons with

N

tops removed

NN N N
N DN IN N IN N

Several other projects are currently
being developed, including sewing soft
furnlshlngs producing herba essen-

, ces; and providing
suitable premises for
| dusty and noisy busi-
| nesses such as welding
and carpentry. Waste Not
also produces seedling
trays from milk cartons
and Styrofoam boxes,
mulch from mattresses
and carpet underlay,
storage units from pack-
ing crates, clothing (hats
and vests) from flour
bags, plus other one-off
goods as available.

Waste Not is aso set-
ting up ‘Funrubbish’,
which will provide
recycled materials such
as egg cartons, paper
offcuts, cardboard, etc,
which can be used in
school and kindergarten
art and craft programs.

The group is currently
preparing a submission to

the South West Development Commis-
sion for land surrounding the premises.
They would like to set up the ares,
which is part of the Better Cities Pro-
gram, as a working example of ap-
propriate technology, with a combina-
tion of equity and rental housing, sus-
tainable businesses and permaculture
gardens. The area is backed by the
wharf and harbour and includes
premises suitable for further develop
ment of Waste Not and similar
enterprises.

The basic aims of the project are to
produce a safer environment by reduc-
ing landfill rubbish dumps, to value
each individual’s creative talents, and
to improve the local community
economy.

All of this happened because some-
one started making shopping bags from
recycled flour bags - now the sky’s the
limit. £
For more information, contact Anne Jennings,
Bunbury Community Group Inc. PO Box 517,
Bunbury WA 6230
ph:(097)913 214 fax:(097)913 333

Waste Not Enterprises 10 Carey St, Bunbury 6230
ph:(097)911 791
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1\ SUNLIGHT

\ SOLAR SYSTEMS AUST. Pty. Ltd
ACN 064122023 A DIVISION OF NORTHSTEEL Py, Ltd
For vse in:
@ Suburban Street Lighting @ Playgrounds & Parklands
@ Flood Lighting @ Truck Parking Bays
® Security Lighting e Dangerous Intersection
@ Bicyde & Walking Tracks @ Eosily Moinlained
@ Parking Areas e Environmenlally Susteinable

All Enquiries to:
VICTORIA: Toll Free 008 061 164
or Fax: (052) 77 9493
N.S.W: (02) 918 3122

MBC-525 MBC-262 MBC

H 1wy 11 Wp 5.5Wp W 2Wp |44
THE \ [ laA oA 3sA 14a 14a [
PARK LANE $51500  5327.00
HERITAGE T | NORTHSTEEL 7= A . R s
SERIES S KELLY (UL, NORTH GEELONG, 11C 3215 PH: (052) 72 1588 FAX: (052) 77 9493 oot m& SOLAR SYSTEMS AUST. 008 061 164

Heliosolutions

Supply and installation of domestic solar systems for electricity production and hot
water. Photovoltaics, wind and micro-hydro systems or hybrids designed to suit.

Advanced Certificate of Renewable Energy Technology.
PO Box 135, Riddels Creek VIC 3431 ph:(054)287676

4 )

(" **ATTENTION** N
RAPAS IN NSW HAS
RECOMMENCED AS OF
27/7/94 UNDER NEW GUIDE
LINES, WHETHER YOU
DEAL WITH US OR ANY
OTHER DISTRIBUTOR WE
SUGGEST PROMPT
ACTION.

. v

ESTABLISHED 1985

Member Solar Energy Industries Association of Australia

Renewable and Remote area Power Specialists.

DESIGN % SALES % SERVICE

Proud to announce our association with CSA Energy - technique.
Manufacturers of TOP CLASS TRUE SINE WAVE INVERTERS.

From Batemans Bay to Tilba: From Tilba to the Border:
PH: (044) 74 2993 . H 018 412 766

015 260 326

South East Solar is NOT a business unit of [Hawarra Electricity.




WIN! A houseful of compact fluoros . . .
a solar oven ... heaps of great prizes!

These are just a few of the fabulous prizes you can win in our Great Untapped Energy Sources competition (see the
box on the facing page for more details)!

Have you ever come up with ideas on energy sources that are a bit whacky but just could be practical if
only people were imaginative enough? Well this is your chance to tell the world. Whether it's windmills on
the Sydney Harbour Bridge, an extra pipe to milk cows of methane as well as milk, or the bed that harnesses
the motion of copulating couples, we want to know about it. The more imaginative the better. Use anything,
buildings, machines, land, the weather, people, animals... You can write it as a news item, as an instruction
manual (with diagrams), as a technical drawing with explanatory arrows and explanations, as a (bogus) photo
with caption or as a straight description. The winners will be announced in our special 50th issue.

So get writing, drawing and photographing. You could win a great prize and have a lot of fun on the way!

HIG: The New Energy Source
by Dr Bob Rich and Anina Rich (Healesville, Vic)

IG is agreenhouse gas,

produced globdly in huge

quantities, thus adding to
the deterioration of our life support
system. Like emanations from gar-
bage tips, it is offensive to most
people. Villagers in some cultures
go to extreme lengths to avoid the
embarrassment of being associated
with HIG production. In our own
culture, HIG is no longer taboo, but
is treated with low humour.

HIG has another similarity to garbage
tip gases. it is inflammable. According
to Brampton et a (1984), about 85% of
it is methane. Unlike methane from the
tip, however, it is produced in a
decentralised way. Therefore it has the
potentia to involve millions of people
in doing something for the environ-
ment, and earning some money at the

same time. balloon

v abdo - location
(fe ) Figure 2. Sample hiding places for the balloon.

flatus tube
&

SIDP cock

Figure 1. HIG collecting device.

What is HIG?

What is HIG? The initids stand for
Human Intestinal Gas. This offensive,
embarrasing substance is useable as an
additive to other fuel eases. Under
proper conditions, it burns to produce
CO,, H,O and energy.

An existing technology can be
adapted for collection. Thisis based on
the flatus tube. As doctors and nurses
know, this is used to relieve the suffer-

ing of certain patients. (‘Flatus isLatin
for HIG, which could also be termed
FF: Flatus Fuel.) The flatus tube is in-
serted into the appropriate orifice, a-
lowing free venting of the gas into the
ar.

The collecting device

The collecting deviceissimple. It isa
flatus tube with a length of flexible
hose attached. The hose can be oc-
cluded with a stop-cock, and has a bal-
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loon glued to its other end. The baloon
isworn on a convenient part of the
body. When it is sufficiently full, the
stop-cock is closed, the tube is
withdrawn, washed, and inserted into a
hole in a storage container. The baloon
is squeezed, thereby transferring the
HIG to the container.

HIG distribution network

A network of purchasing pointsis
needed. Service stations would do ad-
mirably. Each would have alarge tank
into which customers can transfer their
collected HIG. It is my suggestion that
payment for the gas should be free of
tax, and have no effect on Socia
Security benefits, in order to encourage
this form of environmental action.

Figure 3. The collecting balloon
could become a badge of honour!

Environmental and
economic benefits

Poor people would have some addi-
tional income, especialy since foods
thought to induce HIG production are
cheap yet hedlthy. Charities and the like
would have a new source of fundrais-
ing, eg a school could have a collecting
tank, and ask supporters to donate their
HIG. Once the environmental and
economic benefits of harnessing HIG
were seen, the baloon of the collecting
device could be proudly displayed: a
badge of environmental consciousness.
Poor countries could supplement their
export earnings by sending their
population’s HIG to Japan or the USA,

or could save precious foreign currency
by reducing energy imports.

Without adoubt, HIG isthe fuel of the
future. Its use is an admirable example
of ‘turning bad into good'. It isfreeto
produce, cheap to collect, process and

use, and it empowers people.
Reference: Brampton, KC, Smythe, M, and
Brzsyszky, XW The Biochemistry of the Digestive
Tract, Churchill Livingstone, 1984.

This entry is our favourite of
those received so far. Dr Bob Rich
and daughter Anina of Healesville,
VIC win an annual subscription to
Soft Technology for their efforts,
but they are still in the running to
win the solar oven they listed as
their first choice.

Send your entry to: Great Untapped Energy Sources,
ATA, 247 Flinders Lane, Melbourne 3000.

Entries should reach us by final mail, October 28, 1994.
* Please indicate your choice of prizes, in order of preference,
on the back of your entry. *

THE PRIZES

BP Solar
FBR 2/40 40 amp automatic

SolarCorp
Bug Off solar or battery

8P

solar regulator $461 rmp powered lantern  $225rrp
12 ‘GE’ Energy Choice fg\rggﬁ’éfg AQUALIFE

compact fluorescent lights  eem——w Showerfree shower filter
total value $300 to $360rrp $129rrp

RAINBOW POWER CO.
12 volt ceiling fan  $353rrp

WINDPOWER AUSTRALIA
UFO 12w or 22w low-voltage
hybrid fluoro light ~ $61 mmp

2y

@ JURA SOL IND.
£ ,&__g oven and cookbook
$280 rrp

TRENDLINE PUBLISHING
$26rp

&

Book package

\NTAPPED
GREAT, ENERGY SOURCES

(A RENEWABLE FANTASIES COMPETITION)
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TRADE ENQUIRES WELCOME

The Rutiand Windcharger is specifically designed to maintain the
charge in 12 voit batteries (rechargeable) in any location and
incorporates the following outstanding design features:

e Designed and manutactured for maximum reliability and
low maintenance.

o Fine profile aerofoil section blades for maximum efficiency.
e Windings completely sealed by GRP resin encapsulation.

« Unique low friction generator design with flywheel effect
for maximum smooth power output.

e Charging commences at very low wind speeds (4mpt/1.8m/s).
72 watts of power at 22mph/10m/s.

o Thermostat protection in prolonged gale force winds.
o Sealed for life maintenance free bearings.

e Housing and tail fin of pre-galv. steel, epoxy coated for
marine environment.

e Stainless steel fasteners thoughout.

£\
RF!l R F Industries Pty. Ltd.
<=

N.S.W. 128-130 Frances Street, North Lidcombe 2141 « Ph. (02) 749 1488 « Fax (02) 749 1981
WAC. 1/14 Edina Road, Femtree Gully 3156 « Ph. (03) 752 2533 « Fax (03) 752 2498
Qid. 16 Kyabra St. Newstead 4006 «Ph. (07) 252 7600 » Fax (07) 252 5505
Nth Qid. 48A Punari Street, Currajong 4812 * Ph. (077) 75 6433 « Fax (077) 75 6409
W.A. 26 Collingwood Street, Osbome Park 6017 * Ph. (08) 446 4099 « Fax (09) 446 4263
N.Z. 6/239 Moore Street, Howick « Ph. (09) 537 2683  Fax (09) 537 2684

OR CALL 008 773 511

X
?\IIS'I'IIAI.IA’S FESTIVAL OF THE
ENVIRONMENT! CANBERRA 94

OPTIONAL 1/2 DAY WORKSHOPS \
FASCINATING SUBJECTS INCLUDE: VT
* City Permaculture * Edible Landscapes " Earth -
Building Technigues * Aguaculture * Organic Pest
Solutions * Producing your own power eic etc efc

BOOK ON 07-367 0717 NOW!

* Solar wind & water power
* Sustainable agricuiture
* Permaculture * City farms
F ] * No-dig gardens * Edible
AT plants * Organic gardens
v * Organic wines * Tepees,
BOOK NOW FOR mudbricks, rammed earth
POWERED CAMPSITES  * Composting toilets * Clean
(FOR A 3 DAY EARTH healthy cities * Natural
HOLIDAY) remedies * Electric car
07-367 0717 rides...
* $20 per site per night~ -..and meuck maone!

(Ride the steam carouse!
see the animals -
paint & play)

Children {4 to 16 years)$2
(2 adults & 2 children) $1
Pensioners 1/2 price

SPACES STILL AVAILABLE FOR ,
APPROVED EXHIBITORS U7 36707

Avstralia’s Festival of the Environment

FRIDAY DEC 9 through SUNDAY DEC 11
10am-6pm Fri & Sun and 10am-late Sat

EXHIBITION PARK IN CANBERRA

Further information: Diane Rae (07) 367 0717

00000000000 00000000 00000000000 0000000000 00006000000000000000000000000C0OC0C0OCOCCVCCPROCOSIOSIOSEDLTOCNTS
0000000000000 00000000000000000000 0000000000000 000C0000000000000000000000000000000°
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LOFTY IDEAS

Like Doctor Who’s Tardis, the loft house is bigger inside than it appears on the outside. It’s cheaper to build than
a conventional house, as it uses fewer resources. And you can build it yourself!

Ben O’Loughlin

ITH both a father and
Wgrandfather who were
builders, it's little

wonder that Peter Lees moved into
both building and architecture as a
career. As an architect with hands-
on building experience, Peter is in
an enviable position, as he can
remain involved in the physical
realisation of his plans.

Eighteen years ago Peter made the
exodus to Daylesford in central Vic-
toria, after working for an architecture
firm in Melbourne.

It was never Peter’ sintention to set up
shop in Daylesford, but soon after

moving into the area, he was ap-
proached by a number of people want-
ing plans for their houses. Unintention-
aly, the Loft Concept crept into Peter’'s
work. It was a design that people liked
and began to ask for, and after a while,
lofts became the norm. Peter describes
the evolution of the loft house as ‘ self-
design’, it just happened without cal-
culation.

An idea rediscovered

Peter doesn’t claim to be the
originator of the design - he merely
rediscovered it. For hundreds of years,
Northern Europeans and North

Americans have been living in loft
houses, but it is a relatively new ideaiin
Australia. Peter believes this is mainly
due to the way that Australia was
colonised by small, dowly growing
urban communities of Europeans in
vast spaces.

This space gave people the oppor-
tunity to express themselves in the
more open ‘ranch’ style of architecture.
We can still see this attitude in our large
cities and fringes. In Mebourne, for

Above: This loft house, with
sandstone exterior and timber lining,
cost $60,000. It was trade built al-
most to completicn.

Soft Technology Number 49
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space.
Ground floor - 15.1 squares
Total area - 26.9 squares

Sample floor plan ‘C3’ of a loft house.

This is just one of many different layout options that can be used in the same

Upper floor - 11.8 squares

living

Ground floor - 7 squares
Total area - 12.7 squares

kitchen

T

study °

I

EE\FE ensuite [ [}

Sample floor plan ‘S2’. This is just one of many different layout options that can be used in the same space.
Upper floor - 5.7 squares

example, the city has spread so much
that many of the essentia services are
a crisis point. All for an ingrained
desire to occupy as much space as pos-
sible. Some print advertisements sell
houses purely on the space they oc-

cupy!

More space, less waste

The bigger the house, the more new
materials used, and unfortunately this

usudly aso means that wastage in-
creases proportionaly - wastage that
need not occur.

While | spoke to Peter, he proudly
showed me around his beautiful house.
Most of the materids were recycled
odds and ends from three miner’'s cot-
tages. Some material was second- and
even thirdhand. The beams supporting
the upper storey came from an old Nis-
san packing crate.

Although Peter Lees home takes up
only seven squares of ground, it has the
same living space as most two bedroom
houses. He tells me that he can deliver
the same space as a 22 square home on
a twelve square dab! This means that
there is a nearly 50 per cent reduction
on dab cost, and because loft house
walls are no higher than single-storey
walls, a substantial cost reduction is
achieved on the reduced wall area.
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Loft homes have been built of a vaiety fdifferent materials. This three room

home is made of pisé (rammed earth) and cost only $15,000 to build.

The primary principle of aloft house
is that you are using the space you
normally waste in a house. Most houses
have a pitched roof, and the loft roof is
usualy only 150 cm taller than a nor-
mal roof, but pitched at a steeper angle.
You can't use al of the space - like the
wedgy bits where the roof meetsthe
floor - in the loft as living space, but
you can utilise this area for robes and
other storage.

Energy efficiency

In summer, the internal chimney shaft
represents a significant thermal mass,
exchanging heat from inside the struc-
ture out via the dab, or out through the
top of the chimney. Ventilation dats in
the apex of the loft allow for cross-
breezes to eradicate any hot air pockets.

Between the ceiling and the roof lies
acavity which includes the insulation,
rafters, and roof beams. The air in this
cavity would otherwise heat, and even-
tually radiate through, the insulation
and down through the celling if it
wasn't for a gap running down between
both sides a the apex of the roof. This
gap is covered by an inner capping with
holes drilled through it, and then
covered at alittle distance by an outer
capping, ensuring the escape of a build
up of hot ar under the roof.

Other design techniques that can help
reduce heat absorption include the use
of double glazing, the landscaping of
the terrain to include wind corridors
and shade, and the removal of heat
reflectors (such as concrete or gravel
under windows) close to the structure.
Positioning a mass of water - a pond or
pool - downwind from the structure
will aso help to reduce the effect of
unwanted heat.

During winter, or in cold climates, a
different principleis at work. Asthe
structure is so compact, you do not
have to attempt heating horizontally
through different thermal areasasin a
conventional house. The loft house
warms naturaly as heat rises.

In most houses with chimneys, the
bulk of the chimney shaft is added on
to the outside of the structure, causing
a 30 per cent loss of radiant heat to the
outside. In loft houses, the chimney is
an internal pillar which not only heats
from the base through the fireplace, but
up the column and out, as radiant ener-
gy moves up the chimney. Peter said
that on cold winter days - his mother’s
house, his first loft design - becomes
extremely comfortable with only a
small log fire.

When we normally think of methods
to increase a house's energy efficiency,

The double capping ventilation
system.

=

Upstairs bedrooms have lots of cupboard space, plenty of room...and views.

Soft Technology Number 49
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we seek to add on extras or fill the
house inside with energy-efficient ap-
pliances. We are looking at remedial
solutions for bad designs. Peter says,
‘Even to insulate the roof and ceiling
space of a single storey to compete with
aloft, you have to buy twice the amount
of insulation’.

Money matters

Normally we take for granted that if
you want your own home, buying ready
made, then you are up for a 25-year
mortgage. However, Peter says that
most of his loft designs can be built for
around the $25000 mark. In one case, a
client built a home for $15000. Of
course, you have to do the building
yourself, which in itself cuts your
building costs considerably!

Building it yourself

Building yourself means sourcing
your own materials. This means you
have the power to choose not only the
most appropriate materials for your
needs, but also the cheapest. By going
to auctions and house demoalitions, you
can pick up al sorts of materials for
only afraction of the retail value. The
stairs or floor boards need not be the
most expensive wood, if you intend to
cover them with carpet.

In his own home Peter showed me the
S k1 . second hand toilet, which he has
, £~ v 99 B _ iy, obscured by building a wooden box
Vot DU around it. The effect is quite dramatic,

R in the style of the old ‘thunderboxes .

But building your own means build-
ing your own: doing all the hard work
yoursdlf. If you become committed to

Looking up from the living area, through an atrium, to bedrooms upstairs. The stone
chimney (just seen) is a feature of both levels.

ENERGY EFFICIENT BUILDINGS, DESIGN, PLANNING & MANAGEMENT, PERIOD RESTORATIONS, PASSIVE SOLAR &
ACTIVE SOLAR DESIGN & CONSTRUCTION, PRE PURCHASE INSPECTIONS, REACTIVE HOMES, GENERAL
MAINTENANCE (24 HRS), DOUBLE GLAZING, SHADE & GLASS HOUSES, COMMERCIAL REFURBISHMENTS, ENERGY
AUDITS, RECYCLING PLANS, SECOND HAND MATERIALS, ALTERATIONS & ADDITIONS, DUAL OCCUPANCY,
WEATHERSTRIPPING, TOXIC WASTE MANAGEMENT, SOUND PROOFING, CONSERVATORIES, ROOF WINDOWS,
REPAIRS, WATER MANAGEMENT [+———=

S ) : —_—
Somaes, Smaralc Lavoscama | | /TN DEECRAFT AUSTRALIA
TRACTING, EDUCATION PROGRAMS. \ J BUILDING SERVICES

RecIsTERED MUB.ALV. 6746 H.G.F. | ENERGY CONSERVATION BY DESIGH AND CONSTRUCTION
24g7s | PH: (03) 786 3831 (018) 326 037 P.O.BOX 175 SOUTHLAND CENTRE 3192
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" the plans or the instructions - they are made for people who
have had no prior education or experience in the industry.

Problems

The main resistance Peter has received in selling his design
concept has been over the stairs. Many older people perceive
them to be a problem. Interestingly enough in some parts of the
world, including New Zedand, stairs are included in accom-
modation for the aged, as they provide a vauable form of
exercise. Even if the resistance to stairs remains, the
rooms upstairs can be reassigned as guest rooms, with living
room and main bedrooms downstairs, rather than expanding
out. It still works out cheaper.

Another perceptua gap is that people think loft houses are
only available in one design. Peter has been doing design work
for lofts now for nearly twenty years, and athough there are a
few basic series, you can add on verandahs, dormers, balconies,
and so on to suit your own needs and desires. Loft houses are
also suitable for avariety of building materiass, including stone,
mudbrick, wood, and brick.

The first steps

Peter’'s designs can be seen al around Australia, and he is
busily expanding his clientele internationaly. If you are inter-
ested in obtaining more information, a plans book, Lofts: the
logical way to live and build, is available by sending $15 to:
RMB 4322, Daylesford VIC 3460 %

A bathroom set into a dormer window.

Peter Lees

Architect & Builder

RMB 4322 Daylesford, Victoria 3461. Phone: (053) 48 7650

Years of design experience. specific to the owner builder market,
with many clients in every State and Territory of Australia
Comprehensive design and building advice, given to those either
requiring a one-off consultation, or a full drawing service.
Interstate clients, not a problem.

“Revised” Plan Book

now including coloured Phot
0s,
as well as black ang white. ¥

32 charming designs (some of which have
already sold over &0 times), of small to
roomy, energy efficient homes. The revised
edition, now includes a very popular plan,
chosen Australia wide, plus over 40 photos,
sketches and easy to read text, describing
how these designs offer maximum cost,
labour and energy savings for the owner
builder. Homes can be stage-built in either
Adobe, Pisé, Stone, Brick or light cladding
construction. $15 Book cost includes
postage, anywhere in Australia; great
value.
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BUILD YOUR DREAM WHEREVER YOU WANT

JQVEN IN THE MOST ENVIRONMENTALLY SENSITIVE AREAS, OR IN THAT OUT OF
C ’ THE WAY PLACE WHERE FRESH WATER IS IN SHORT SUPPLY.
All you need is the award winning ROTA-LOO
composting toilet and greywater systems.

- The ROTA-LOO uses no water, has no odours
and creates absolutely no pollution. The new domestic & commercial
ROTA-LOOs now have removable bins, making them capable of catering

RERI for an unlimited number of people virtually mamtenance free.
FOR MORE INFORMATION CALL ﬁ

(03) 587 2447 .8

NOW YOU CAN GET 40-50% MORE /1%
Y POWER FROM YOUR SOLAR MODULES

WITH THE NEW SUNTRON SUNTRACKER.
Slint racker

Moire Power

Tdaanl for ratrafit annlinationg
altai 10l ICU UL appricauiunns.

Low, competitive cost.

Shipped in kit form for easy assembly.
A single unit can take up to twelve solar
modules of any type.

* Electronically tracks the sun's position.

Patented low-power electronic sensor allows tracker
to accurately follow sun's posmon In cloudy condi-
tions, tracker fixes on ugutcst part of the sky.

* Parks after sun sets minimising wind loading at night.
More daily east west travel (160° azimuth range).
Choice of "inland region” or
“tropical cyclone region" versions.

.
e o o o

Phone for more information today (03) 894 2544
Suntron Energy Co. P/L. Unit 2/06-70 Railway Rd.. Blackburn Vic. 3130 Fax (03) 89+ 3370,

Suntron

The Energy Research & Development Corporation (ERDC) manages investment in energy

I nVGStment research. Over the past three years, ERDC has committed $46 million to investments in
innovation projects which have atotal cost of $150 million. Our projects cover dl stages of the

F u n d S f Or innovation process, from the initial concept to the delivery of a commercially viable product.

ERDC may provide up to 50% of the total cost of such projects through one of the following
- programs.
Innovatlon GENERAL RESEARCH PROGRAM:

Projects must have a total cost of less than $300,000.

in PrOd UCtS JOINT VENTURE PROGRAM:

Projects may be of any size and at least 50% of the total cost must be met from industry
an d sources. Typicaly, ERDC makes a maximum investment of $2 million in any one project.

INDUSTRY STRATEGY PROGRAM:
Processes Projects which reflect the priorities identified in an industry research strategy plan which has
been developed by the appropriate industry sector in conjunction with ERDC.

Su |n IN ALL CASES _ _ _ _ o _
ppL}/ g Projects are selected on the basis of their potential to contribute to ERDC's objectives for its

investments, the potential benefit to Australia, the technical, managerial and economic viability
S | ng of the project, the quality of the application and the skills and experience of the organisation.

Projects must be competently managed and have a clearly defined strategy for exploitation of

Energy the resilts.

ERDC investment funds are provided progressively against achievement of defined Milestones.

While the potential for direct benefit to ERDC is not part of its investment decision, ERDC
does contract to receive a negotiated share of any commercia result. Otherwise, the Investee
incurs no continuing monetary obligation.

ERDC welcomes enquiries and applications throughout the year to:

The Managing Director
ERDC Energy Research & Development Corporation

ENERGY RESEARCH GPO Box 629, CANBERRA ACT 2600
A CoRPORATION PH: (06) 274 4800. FAX (06) 274 4801




CUTTING YOUR ENERGY BILLS

Ross Horman

HERE did dl the energy
Wgo?! How often have
you received your gas or

electricity account and asked this
very question? Did you immedi-
ately harangue your teenage
daughter for leaving the radio on?
Many people immediately ring their
energy supply authority with the
hope that their meter has been read
incorrectly. But aas the chances of
this sort of mistake are less than one
per cent. In fact, electricity meters
are much more likely to be running
dow rather than fast. What is realy
required is a detailed Energy Audit.

D-I-Y energy auditing

use covering al types of energy and the
appliances they service. It should also
identify opportunities for energy
savings and the rewards to be gained.

Most energy authorities now give
very valuable information on the ac-
counts they send out, even down to the
average daily consumption and the
average daily cost. However this only
tells us how much energy has been
used, not whereit has gone. To find out
where it has gone we need to perform
our energy audit on the whole
premises!

_ What does an energy audit entail? It oiger electricity meters have four or five
Isa careful evaluation of your energy ‘clock-face’ dials.

Firstly we need to get an idea of when
the energy is being used. To do this we
need to read the appropriate meters at
the appropriate times. What are the ap-
propriate meters, you may well ask. To
answer this we need to look at the types
of energy being considered.

In a‘normd’ residentid situation you
could be expected to use some or al of
the following energy types. electricity,
gas, water, petrol, diesel and wood.

For domestic electricity we use a
kilowatt-hour (kWh) meter and are
charged by the kWh. The older meters
have four or five circular dials which
are connected in aratio of 10to 1 to
give a decima read-out across the
meter.

More modern meters have a read-out
like the odometer on a car. The most
recent meters simply give a digital
read-out on an LCD display.

Gas supplies are measured by the
cubic metre and the result is then con-
verted to meggjoules (MJ). Usage is
charged by the MI. Meters are genera-
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A typical table for reading electricity meters and noting daily energy use.

Day Reading Mete ng
Tuesday 6am 17583 kWh
8am 17586 -3kWh
6pm | 17588 2
8pm 17595 7
11pm 17599 14

Listing ail appliances - including their energy ratings and daily use - on a

table like this will give you a detailed picture of your household’s energy use.

-

m | Appliance | G

Light

0.060 0.54

3
Television 1 -0.075 0.30
Stereo 1 0.050 0.25
Heater 1 2400 |4 |90 _
TJotal kWh @ .. = = 71069

ly of the odometer type and can be read
directly.

Water is supplied by the kilolitre and
the usage is read directly from the
meter.

Petrol and diesel are sold by the litre
and detailed records need to be kept to
evaluate your own usage.

Wood is generdly sold by the cubic
metre, and depending on the type it can
vary from $30 to $80. Different woods
have different caorific values (energy
content) and we pay accordingly.

As stated before, we need to look at
usage at particular times of the day to
get a clearer picture of the offending
appliance or user. To do this requires a
large amount of dedication, memory,
and copious amounts of cooperation
from the rest of the household.

Considering electricity, which is most
likely to be the energy in question, the
meters need to be read five times per
day for at least a week. The reading
times should be as follows, 6am, 8am,
6pm, 8pm & 11pm or as close to these
as possible. This will help to identify
the peak usage items and the ‘base’ load
items.

Note that off-peak appliances such as
hot water and storage space heating
will be metered separately but must still
be counted. They al contribute to the
final hill.

Read the meter at these times every
day for at least one week and upon
analysis you should be able to see your
peak usage times and relate these to
particular appliances.

If you suspect that an appliance is
using excessive energy, you may wish
to borrow or hire a kwWh meter which
can be connected directly in line with
the appliance to evaluate its particular
usage. Energy utilities often have these
meters available for loan through their
energy advisory sections.

Some appliances, like electric stoves
and hot water systems, are hard wired
which means it is not possible to con-
nect a meter directly to the appliance.

From this analysis it should be pos-
sible to identify which appliance (or
user) is causing you grievous financia
harm.

The culprits to look out for are not in
fact the stereo or the television, which
don’'t use any more than an incandes-
cent light globe (around 75W). When
the TV is left on for four hours this
represents 4 x 75 = 300Wh or 0.3 kWh.

The rea villains are firstly the hot
water system (especidly if it is on day
rate metering) which may be under-
sized, have a faulty pressure/tempera
ture relief valve or smply have a sow
leak. Some folks switch their system
on to day rate for a boost during
periods of high usage and then forget to

switch it back to night rate. A 3001 hot
water service generaly has an element
rating of 3.6kW or 4.8kW. Three hours
of usage here represents 3 x 4.8 = 14.8
kwh.

Secondly, day-rate space heaters of
the resistive type (those that contain an
electric element) are particular of-
fenders in winter time. These usualy
have a maximum rating of 2.4kW. If
these are used for only two hours then
the usage is 2 x 2.4 = 4.8kWhs.

Refrigerators and freezers are only
rated at around 200W, but they operate
from between eight and ten hours per
day. This works out a a minimum of 8
X 200 = 1600Wh or 1.6 kWh.

Air conditioners operate on the same
principle and can be evaluated similar-
ly. In tropical areas they represent a
major component of the electrical load.
In cooler climes reverse cycle heat
pumps are a far more economical way
of heating houses.

Generaly anything with an electric
heating element is a ripe suspect for
causing high bills. Typica appliances
are kettles, hair dryers, clothes dryers,
toasters and irons.

Be wary of electric towel rails that get
left on. Water beds have a 350 watt
heating element that is on al the time.
The microwave oven you were sold as
a 600W machine actualy draws close
to 1200W from the wall. (The 600 watts
is the amount used in doing the cook-
ing, but roughly 1200 watts are re-
quired to make the microwave oven
operate.) Swimming pool filter pumps,
pressure pumps and aguarium heaters
al use surprisingly high amounts due
to the time they are in operation.

And what about the personal com-
puter? In itself it does not use much
energy (100W) but the printer and most
particularly the screen can use quite
large amounts of electricity. (See Soft
Tech #48 for some energy-saving tips
for your home office)

An all-electric house with two adults
and two children may find its daily
usage is around 15 to 20kWh per day.
This will naturally vary greatly be-
tween summer and winter, but usage
can be roughly divided up asin the pie
chart.

To get adetailed picture of your usage
you need to make an exhaustive list of
al appliances, their rating and their
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daily usage. For items used only
several times per week, usage can be
averaged out to get a figure per day. A
table can be used for this task. The
rating for each appliance can usualy be
found on the compliance plate, marked
on the body of the appliance, or found
from the technical information
originally supplied with the appliance.
Energy information centres can give
average figures if no other way is fruit-
ful.

A comprehensive table for the whole
property should highlight the major
energy users and help to identify areas
where savings can be made.

Gas usage can be audited in a similar
manner as can water, automotive fuel
and wood to provide the appropriate
figures.

Making savings

The pie chart shows that space heat-
ing is a mgor energy user so this area
should be attacked with vigour. Look
for ways to prevent heat escaping
through gaps around doors and win-
dows and so on. Uncovered windows
and exhaust fans that do not have auto-
matic shutters can allow heat to disap-
pear. Insulate wherever possible, even
under the floors. Passive solar design
principles minimise heat loss while
maximising the free heat gain from the
Sun. Similar ideas are used in reverse
in tropical areas to minimise heat gain.

Refrigeration is responsible for the
next major usage sector. Energy usage
can be reduced by keeping the rear coils
of the refrigerator clear for air to circu-
late, ensuring the door seal is in good
condition, using empty sealed cartons

to fill under-utilised space, and remov-
ing frost before it gets too thick.
Remember that ice is a good insulator
and makes the fridge work harder.
... And do you really need that bar fridge
in the shed?

Hot water is another major con-
tributor to the energy account. Why not
consider a solar hot water system with
savings from 50% to 95% on running
costs depending on which part of the
country you inhabit. Maybe you could
smply turn down the thermostat and
save money while reducing the chance
of scalding the users. Small items such
as low flow shower roses and repairs to
lesking taps can make big savings.
Keeping pipe runs short and effectively
insulating pipes also helps.

Lighting only accounts
for around 5% to 10%
of energy hills, but
even this can be
reduced by using
fluorescent
fittings
wherever 17%
appropriate.
Beware of
people who

Refrigeration

Finally, when purchasing replace-
ment appliances aways look out for
the star rating and question the need for
‘essential’ items such as auto-defrost
cycles on fridges. These auto-defrost
devices are simply heaters and as such
are energy munchers.

With prudent selection of appliances
and careful usage patterns an all-
electric house should be able to reduce
energy usage to below 10kWh per day.
If gas is available then this should be
used for heating, cooking and hot water
boosting and the electricity usage can
be reduced to around 5kWh per day. %*

Percentage breakdown of typical
household energy use (figures
based on an all-
electric house).

Cooking
1%

General
Household

buy compact
fluorescents
to save
energy, then
leave them on
for much longer
than usual
because their
usage is very small.
The same problem
occurs with low-flow
shower roses.

* SOLAR PANELS « INVERTERS *» SOLAR TRACKERS * WINDMILLS « BATTERY CHARGERS.
ONE PHONE CALL :
n

i <
= CAN SOLVE YOUR POWER PROBLEMS! Q
o As Australia's | holesaler with th i -
alia's largest wholesaler with the most comprehensive range of Ll

o Solar and Alternate Energy Su;zrlies and 10 years experience, we will give |3
> you the right advice and direct you to your nearest stockist! m
5

o WINDPOWER AUST. PTY. LTD. | B
P.0. BOX 3, - m

o (02) 606 0033 AUSTRAL NSW 2171 [\
(@] x DISTRIBUTOR ENQ. WELCOME FAX: (02) 606 0720 g
« ECON. SOLAR REGULATORS/SEMINAR * WIND GENERATORS + HOT WATER + PUMPS
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ENERGY-WISE SCHOOLS

around $30 million each year on

energy bills. A typical
Australian school will outlay
$15,000 annually for heating, light-
ing and other energy needs.

Most schools could reduce their ener-
gy bills by up to 25% through adopting
simple energy-saving practices.

Two new energy-
saving programs
are now available to
help schools
cut down
on energy
wastage,
thereby
saving money
N which could be
better spent on cur-
riculum, school
buildings or equip-
ment.

I N Victoria alone, schools spend

Energy Victoria recently launched a
publication called Energy Saving for
Schools - Activities for Primary and
Secondary Students, which is full of
interesting energy activities tailored to
both primary and post-primary levels.

SECWA has developed an innovative
energy education program for secon-
dary schools, caled Saving Energy,
Money and CO,.

The programs were developed not
only to help reduce energy costs in
schools, but to help develop long-term
energy-saving practices in the wider
community. It was fet that the prin-
ciples of good energy management for
schools could be extended to homes,
businesses and industry. Students can
apply the energy-saving methods they
learn in their family homes and into
adult life.

The activities in both programs are
designed so that students will gain
skills in areas such as mathematics,

science and technology, research,
analysis and report writing. They will
also gain experience in dealing with a
wide range of human attitudes and
ideas.

The activities show in a concrete way
that saving energy is not about decreas-
ing our comfort levels or quality of life.
It is about efficiency -being productive
without waste. £

- Deborah Baker

Saving Energy, Money and CO2
Further information from: Trevor
Still, Energy Education Officer
ph:(09)326 6267 fax:(09)326 4984.

Energy Saving for Schools -
Activities for Primary and
Secondary Students is available
from the Energy Information
Centre, 136 Flinders St, Melbourne
3000 ph:(03)650 1195.

Cost: $49 plus postage.

for

Australian Ethicallnvestment Trust

* Audited results for 1993; some tax benefits apply, also.

Earnings averaged 8.17% over the past 3 years.
Earnings averaged 9.14% cver the past 5 years.
Note that past performance does not guarantee similar performance in future.

Over the past two
years this new housing

KOOKABURRA PARK
Eco-Village

investors,
society and
the environment

You too can earn a competitive financial return from investment in:

¢ Saving Habitat and Rare Species
e Low Energy Technologies
* Clean Water
¢ Affordable Housing
* Recycling

For full details,make a free call to 008 021 227.
Ethical superannuation is available too, just ask.

The AEI Trust is managed by August Financial Management Ltd, ACN
003 188 930, which was established in 1986 to pool investor savings to
createa more fair and sustainable socicty. Investment can only be made on
theapplication form bound into the lodged and registered prospectus dated
5th April, 1994, available from:

August

Financial Management Limited
Suite 66, Canberra Business Centre, Bradficld Street, Downer ACT 2602

community has evolved. Kookaburra Park is the ulti-
mate in redigtic rura living. In this new sustainable
development lots are placed onto the land taking into
account the natural features of the land and solar as-
pect. Services include underground power, phone and
water. The lots are surrounded by 360 acres of private
parkland which is owned in common by all residents.
On this common land is a large lake system, pristine
bush, and an agricultural area of 20 acres.

Kookaburra Park is 2.5 kms away from Gin Gin on
the Bruce Highway where there are schools, shops,
hotels and a hospital. 30 minutes takes you to Bund-
aberg and its magnificent beaches.

Kookaburra Park has to be seen to be believed. If
you have a dream and are looking for a better lifestyle
come and take a look. If you regquire more information
just call or write to:

Kookaburra Park Eco-Village
M/S 368 Gin Gin QId. 4671. Ph: (071) 531303 Fax: (071) 531358
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NON-TOXIC ALTERNATIVES

Cleaners, cosmetics & garden products

Suelette Dreyfus

Researched by
Claire Beaumont

OMETIMES being ‘green’
S can be a pain in the bum.

Consider this recipe from
the Australian Conservation Foun-
dation for ‘environmentally
friendly’ laundry detergent: ‘grate a
third of a cake of pure soap [into a
pot on the stove], add a little water
and bring to a boil until dissolved
... Use a potato masher if necessary
... [Then] in a bucket, dissolve a
third of a cup of washing soda in a
little hot water... add the soap solu-
tion and top up with water. This
mixture sets into a soft gel. Use 2
cups or more per wash.” Bored
enough to consder sorting out your
sock drawer yet? Wait, there's
more! Don't forget to add a pint of
water mixed with a tablespoon of
vinegar in the rinse cycle - or the

o

soap scum from the home-brew sits
on clothes until the next wash.

Now, none of this is meant to put
down the folks &t ACF They do their
work very well - and no doubt some
people dutifully follow this complex
procedure whenever they have a few
socks to wash. But most non-super-
humans just don't have the energy or
inclination to spend more time brewing
up laundry detergent than they spend
cooking dinner.

The problem is that the convenient
options - such as the big name
household detergents, can aso be a
drag. Beyond all the guilt associated
with using a detergent chock full of
phosphorus which contributes to blue-
green algae blooms, there are also
some rather unpleasant potential per-
sonal side effects caused by other in-
gredients.

Some people have dlergic reactions,
such as eczema and dermatitis, to the
whiz-bang contents - like perfume,
bleach, preservatives and enzymes -of
Multi-national Corporation Cleaner.
And if the cleaners don't get you, the
aluminium-filled, Alzheimer’s-dis-
ease-causing anti-perspirants will.

So, it's the old guilt/time/ener-
gy/money trade off. The good news is
that there are other options. With alittle
persistence, you can buy your way out
of alergic reactions and green guilt.

There are a growing range of rea
green products for household cleaning,
personal care and gardening. Some
manufacturers have wised up to the
fact that consumers don't think that
cute dolphins on the bottle mean the
product is necessarily ‘green’. Con-
sumers want the contents of the
product - in English - no periodic
table of elements needed.

Soft Technology Number 49
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Cleaning products

In generd, the pre-packaged green
cleaning products are expensive com-
pared to the cleaners with nasty chemi-
cals. However, the green products are
usualy more concentrated, so they not
only give that warm, fuzzy feeling from
buying green, they aso offer better
value for money.

Further, many of the green cleaning
companies are Australian-owned and
use Australian-produced ingredients.
They provide local jobs. In contrast,
many of the companies which
manufacture less-environmentally
friendly brand name cleaners are
owned or controlled by foreign com-
panies.

Tri Nature, an Australian-owned,
Newcastle-based company, has an ex-
tensive range of green household and
personal products. The company states
that its products do not contain the
usual fillers and extenders used in
many household detergents.

Thisisno small statement, since up to
60% of some products are fillers, ac-
cording to Tri Nature representative Jo
Raydan. Sat is a common filler - but
the price consumers pay for this
household product is usually alot more
than the cost of salt. To illustrate exact-
ly how much filler is used in many
well-known brands, take a look at the
size of the concentrated version of the
same product. The difference may well
be little more than over-priced salt.

HOUSEHOLD CLEANERS

Back to Basics %

30 Mallop St, Geelong VIC

{052)29 4453

Health food stores, Going Solar,
Back to Basics shops (Geelong and
Williamstown VIC), mail order

Bio Products

25 Aldgate Terrace, Bridgawater SA
5155

ph:(08)339 1923

Going Solar, or phone the number
above for nearest retail outlet.

Tri Nature %

Box 304, Hunter Region Mail Centre
NSW 2310

ph:(049)282199

Available through distributors

PERSONAL PRODUCTS

Aveda

Aroma Science, Easy St, Col-
lingwood VIC

ph:(03)419 3355

Mail order, stores in Sydney and Mel-
bourne

Back to Baslcs *
[see listing in Household cleaners]

consumers.

* = products made in Australia.

SUPPLIERS OF ‘NON-TOXIC’ PRODUCTS

- This is far from an exhaustive list, just a fisting of manufacturers who impressed
us with the quality of their products and the quality of information available to

Blackmores %

PO Box 258, Balgowlah NSW 2093
ph:(02)949 3177

Health food stores, most Safeways
and Woolworths, some phamacies

The Body Shop

1 Jacksons Rd, Mulgrave VIC 3170
ph:(03)565 0500

Body Shops throughout Australia

Freedom Body *

Unit 8, 6-12 Mills St, Cheltenham VIC
3192

ph:(03)584 8011 or (03)584 8212
Health food stores

Jurlique International %

PO Box 522, Mt Barker SA 5251
ph:(08)331 0577 or 1800 805 286
(toll free)

Health food stores, Jurlique stores.

Tri Nature
See listing in Household cleaners.

GARDENING

Green Harvest x

52 Crystal Waters, MS 16 Maleny
QLD 4552

ph:(074)944 676

Mail order

Tri Nature Office Manager Elizabeth
Joy said that egg shells, ground into a
fine powder, are another common filler.
‘There are regulations about how much
filler and buffer you can use [but] it is
not against the law [to use them]’, she
said. Without al the salt and eggshells,
environmentally friendly products
begin to look more cost competitive.
Companies such as Tri Nature take the
cost issue seriously enough to do a
number of studies in the area. ‘When
used as directed, our products are not
more expensive’, said Mrs Joy.

Still, some consumers are under-
standably hesitant about paying more
than $13 for a1 litre container of disin-
fectant, even if it is made from sphag-
num moss. Or almost $20 for 2 litres of
laundry detergent. Or $12 for 500 mls
of furniture polish. Tri Nature is not
aone in this price range, though it does
appear to be near the top.

Products such as Bio cleaning emul-
sion, for floors and furniture, cost about
$13 per 1 litre through specialist shops
like Going Solar in Melbourne. Nature
Solve Citrus Cleaner, for cleaning
fabrics, kitchen and bathrooms, takes
the prize at a $7.50 for a mere 200 mls
through the ACF catalogue.

Natural products and
children

Some consumers are more than happy
to pay higher upfront prices for true
green products for one important
reason: children. Mrs Joy said, ‘Most
dishwashing powders are very caustic
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[and will] burn the eyes and mouth. Our
products don’t taste exceptionally nice,
but if children end up eating them, they
don't need to be hospitalised’. Tri Na-
ture gets a regular stream of calls from
parents who consider this one of the
most important buying criteria for
household cleaning products.

Do | need all of these
products?

One thing that might surprise you
about these natural cleaning products is
the huge range of products offered by
each company, particularly when some
products are seemingly suitable for a
million and one uses.

Apparently these extensive product
ranges are there to satisfy those con-
sumers who ‘need’ to have a separate
product for each household chore. If
you choose products wisdly, you
should be able to drastically cut down
on the number of jars and bottles lurk-
ing in the bottom of the laundry and
kitchen cupboards.

Gardening

The most toxic items in the average
suburban home probably dwell in the
garden shed. Pesticides can be ab-
sorbed by the lungs, through the skin or
ingested. According to Jeffrey Hodges,
author of Natural Gardening and
Farming in Australia, chemica pes-
ticides can become concentrated in
fatty tissue, building up over years.
Worse still, the full effects of dl pes-
ticides have yet to be determined.
Hodges estimates that of roughly
60,000 chemicals in common use, only
10,000 have compl ete toxicological
data available.

Now here's the amusing part amid all
this gloom and doom. After al this, the
darn things may not even work much
better than using nothing. Hodges
quotes a study by entomologists com-
paring two garden plots, one sprayed
regularly with pesticides and one left to
the whims of nature. When both crops
were harvested and weighed, the un-
sprayed plot produced a higher yield.

There are some good products avail-
able for setting up a non-toxic garden,
but it is alittle tougher to buy your way
out of green guilt where the backyard
is concerned. Good non-toxic garden-

Useful reading

The Green Consumer Guide

John Elkington & Julia Hailes with CHOICE magazine and the ACF,

Penguin Books, 1989

Natural Gardening and Farming in Australia

Jeffrey Hodges, Viking O'Neill, 1991

Sick Earth Syndrome and how to survive it

Jennifer Meek, Optima, 1992

ing requires some research on topics
such as companion planting, and some
elbow grease to hand pluck those
sneaky snails from your prized plants.

The Maeny-based Green Harvest
company has a superb catalogue and
offers a money-back guarantee on al
their products. There are some rather
ingenious non-toxic cures for garden
bugs, such as diatomaceous earth ($2
for 500 grams). Diatomaceous earth
has ‘microscopic...razor sharp edges
which desiccate soft-bodied insects,

snails or dugs on contact or when
ingested’. Or Natrasoap ($12.50 for 1
litre) from potassium salts which, when
mixed with water kills insects by block-
ing their breathing holes and disrupting
their nervous systems. It is
biodegradable.

Similarly, Clear White Oil, retailing
at $7 per 200 ml, smothers scale in-
sects. Findly, there are any number of
plants which will help protect the gar-
den. A winter crop of rapeseed, also
available from the catalogue, apparent-
ly releases chemicas which destroy
nematodes, commonly caled ed-
worms.

The Queendand company aso offers
two natural fertilisers, Natrakelp, made
from Tasmanian seaweed, and Bun-
daberg Fish Emulsion (sounds a hit like
apersona care product for fish). A dua
pack - one litre of each - costs about
$15.50. There is an impressive selec-
tion of fly traps, ranging from about $8
to $26, which last between three and six
months. For cockroaches, try their
boric acid and pest pistol duster ($25
for both).

The company quotes research show-
ing that boric acid dusted in cracks
around the home is more effective than
any chemical treatments on the market.
Itiscertainly alot less toxic.

Personal care
products

The number of ‘personal care
products on the market is truly breath-
taking. ‘Persond care’ is the polite
name for products which make your
underarms smell nice, your dandruff go
away and your face look well scrubbed.
The’90s must indeed be the decade of
leisure for the Western world, because
only people with alot of time on their
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hands could ‘purify, tone, exfoliate and moisturise’ (for
which there are, of course, four separate products) twice a
day.

It is tough to pick the real ‘green’ products from the plethora
of posers in persona care products. One good test is to ask
the retailer for alist of ingredients. For example, the Freedom
Body brochure includes a list of common ingredients used in
their products. Stearic acid is defined as ‘a fatty acid found
in coconut oil and other vegetable fats...[a] Skin conditioner
... used in skin care products'.

This may not be a blow-by-blow bresk down of each
chemical compound, but it is still more information than
most manufacturers provide. Jurlique aso lists al product
ingredients.

Other companies, such as Aveda, provide a detailed list of
contents to their sales staff in a product handbook. A few
probing questions should land you with the chance to check
out the handbook.

If you meet with initia resistance from representatives
from a particular company, try the old, ‘I'm dlergic to
everything so | need to check’ line. Threatening to break out
in instant hives from a tester usually does the trick.

Packaging

Packaging is perhaps the greatest crime of the personal care
products industry. The Body Shop estimates that packaging
makes up 70% (by volume) of domestic waste; ‘Generadly,
the more you pay, the more you throw away’. The simple
solution is to look for less - less packaging, padding and
wrapping. And look for support services: The Body Shop
alows customers to return bottles to be recycled or refilled.

Animal testing

Animal testing is another burning issue in the skincare
products area. For once it is rather nice to see a growing
number of companies jumping on the bandwagon. Indeed, it
is a great point of pride with some employees of cosmetic
manufacturers. Mrs Joy of Tri Nature, which aso makes
personal products, said, ‘We do not test on animals - unless
you consider our staff animals'.

Sometimes there has to be a trade off between ‘natural’ and
‘ethica’, as in the case of musk. The Body Shop uses a
synthetic musk scent because ‘natural’ musk is extracted from
the glands of the male musk deer. .

i

Consumer power

Over the past decade, people have
voted with their hip pockets on
the cruelty-free issue and the
result has been a boom in products
which are free from anima testing
and in some cases animal products.
With luck, consumers demanding
non-toxic products will find
themselves with more product
information - and more choice
in the future . £*

QQuairik’s

LOW VOLTAGE LIGHTS
PRACTICAL LIGHTS
STYLISH LIGHTS
POWER EFFICIENT LIGHTS
STAND-ALONE LIGHTS

We've got them all... Two Of our latest models are

A modem surface - mount fitting
housing a 20 watt fluorescent tube.
Effective diffuser ensures maximum
light output.

Model # OEM1 81-12 Volt
Model # OEM1 81-24 Volt
The firgt light that runs one, two or
three 8-walt tubes. Available as either
surface-mount or recessed (with a
white surround). Compact and
versdile - the dimengons are
420mmL x 117mmW x 24mmD.

Available in 12 Volt only.
Model TRILITE-K24 or K24-R.
As well as our lighting products, QUIRK’S offers
complete ranges of SOLAR MODULES, WIND
GENERATORS, BATTERIES, INVERTERS, and
LOW VOLTAGE APPLIANCES.

Please ask us for our product information.

QUIRK's - 80 Years in the Business,

Postal Address: P.O Box 440, Rose Bay 2029
Phone:(02)371 0077 Fax:(02)371 4917

COMING SOON

BUMPER 50th issue, including:

Highlights of Soft Tech 1 to 49
‘Green’ investments buying guide

Solar greenhouses
Build-your-own bread dough riser
Review: solar garden lights
(4]
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Wildy,
N ¢
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GENSET  gIEMENS
unergy PLUS Solar Panels

YOUR COMPLETE WIND/
SOLAR POWER SUPPLIER

Test The Quality!
Good stock quantity
Mono crystalline from 1.4 to 75 watts

SIEMENS Solar is #1 Worldwide - Find Out Why!

TheRutland

Rutland Wind Chargers
72 watt and 250 watt

The Best Small Wind Charger on the Market!

Need Information?
WRITE TO:
ELANTE PTY.LTD.
380 CANTERBURY ROAD
SURREY HILLS VIC 3127

Tel: (03) 836 9966

Trade Enquiries Welcome

AUSTRALIAN Agent For: SIEMENS Solar Industries and Rutland Wind Charger

WHY YOU MUST READ THE FINE PRINT

RAL is a lifestyle
not just a form of Housing. RAL HOMES
2o against the trend of bigger. better. fatter. at the
expense of the environment. The basic RAL Module consists of
eight engineered timber panels joined together to form an arch. Roof and
walls become one entity. Modules can be joined in a straight line or intersected
at right angles. The system is infinitely extendible and allows for a wide range of
possible designs: The patented building system is precision engineered for easy assembly.
and is quality built to last. RAL can be built in affordable stages. The first stage is built with

all the facilities vou need to live in. Subsequent additions can be made when time and money allow.

Start smalt add later. RAL is component built. Every component fits fogether like a glove. No need
for chasing ‘suppliers and then having to co-ordinate them. RAL supply all the materials needed.
Thermal resistance over the entire shell isR 3.81 in summer and R 3.32 in winter. RAL Homes is issued
with Building Code of Australia Accreditation certificate No V94/02. The RAL system provides for
Bushfire and High Wind Protection. Design wind speed is 40 metres per second standard, with W33
cvclone rating available. RELAX AND LIVE in a RAL Home. Contact Reiny or Lorraine. Proprictors.

3 RAL HOMES
| POBOX 154 L 0%

DELIVERY ANYWHERE IN AUSTRALIA

Composting
Toilet...

® (onverts ol household organic waste
into valuable compost using composting
worms and other beneficial organisms.

DOWMUS TOILETS

® Use no water.
® (Costs about $6 per year to operate.
® Have a glazed ceramic pedestal.

® e easily installed under slab, lowest or SAVE
highest homes.
Even compost cardboard boxes, vegetable WATER
scraps, paper, anything organic.

* A unit with a capacity for 6 odults full-time ITis
plus weekend visitors costs around $2625 PRECIOUS

CONTACT ROBYN OR ELLA ON (074) 76 2100
for a quote on your house

Write to: Dowmus Pry Ltd, PO. Box 51, Mapleton 4560. Fax (074) 41 4653
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THE ENERGY CHALLENGE ...

Which has greater environmental impact...a Mack truck or a human-powered vehicle? If you think the answer is
obvious, read on. An Energy Challenge competitor and the technical coordinator give their views.

The Competitor

CCORDING to the rules of
Athe Energy Challenge,

‘The ultimate award in this
Event should go to the entrant who
provides: the greatest personal
practica and economical mobility
with the least environmental im-
pact.’

Great rhetoric. Let us see if thisis
borne out in practice!

Just what does the GGI [see box
below] measure? The GGl measures,
or more correctly calculates, and only
measures or calculates, what is perhaps
the easiest pollutant to calculate - the
amount of carbon dioxide produced by
using the vehicles. The reasoning is
that carbon dioxide (CO,) isthe mgjor
contributor to the Greenhouse Effect.

Poisons ignored

What isignored in cars' exhaust gases
is the poisonous pollutants that cause
the smog in our cities, that continue to
get worse, year by year, the carbon
monoxide, the sulphur dioxide, oxides
of nitrogen, lead, and various hydrocar-
bons. A mixture poisonous enough to
be a popular form of suicide!

A 1993 German report said that in its
lifetime of only ten years, the average
car produces 1,016 million cubic
metres of polluted air from its exhaust,
causes 422 million from production of
its materials, 452 million from produc-
tion, and 102 million from disposal, as
well as 26.5 tons of rubbish along the
way! The German researchers aso
found that the acid rain produced by
one car was responsible for three dead
treesand 30 ‘sick’ trees, thereby com-
pounding the Greenhouse Effect by
damaging CO,-absorbing trees.

Each car is aso responsible for 820
hours of lost life through road accident

fatalities, and 2800 hours of damaged
life. Cars have aso been found to use
60% more land space than is used for
housing!

Are the rules fair?

If, for amoment, we shut our eyesto
these horrors - as most people seem to
- then how fair isthe CO,system? The
CO, figure indicates how much CO,is
released from producing, distributing
and burning a particular fuel in an en-
gine. For example, |kg of petrol
produces 3.51 kg of CO,, and Ikg of
methanol produces 2.27kg of CO,.

Thus, to calculate the GGI dl we have
to do is see how much fuel the vehicle
uses, convert it to CO,, and divide by
the kilometres travelled to get a result
in kilograms of CO,produced per
100km travelled. For example in the
1992 Event, the little commuter built
by Lake Tuggeranong College used
1.95 litres petrol over 153.5km, giving
1.27 litres per 200km or 0.93 kilograms
=(0.93 x 3.51) = 3.28kg of CO,per
100km.

Payload

But what about cars carrying four or
more people? Surely they are more ef-
ficient in moving people than those

with one person? The next part of the
equation takes on board the payload
carried, and we come up with grams of
CO,per 100km per kilogram of
payload. Thus for Tuggeranong's com-
muter we divide 3,280 by 80, the
weight of the driver, and we get
41 grams of CO,per 100km per
kilogram or an Energy GGI of 41.

CO,in manufacture

But what about the CO,released by
the manufacture of the vehicle? Here
the Energy Challenge looks at the CO,
value of the materials used to make the
vehicle: stedl is calculated to release
3.20kg of COQ,in its production,
aluminium 27.5kg of CO,per
kilogram, and solar panels a whopping
450kg of CO,per square metre! Thus
one arrives at a total CO,figure in
kilograms of CO,for the materials of a
vehicle, called ‘X'.

Vehicle lifetime

The next trick is to convert it to grams
of CO,per 100km per kg, so that it can
be added to the Energy GGl to produce
aTota GGI. Thisrequiresavehicle
‘lifetime’ (2) measured in kilometres.
The 1992 regulations simply said ‘ For
a production vehicle, 2 = 160,000km.

environment.

its production and recycling.

The Greenhouse Gas Index (GGl)

The Energy Challenge is judged on a rating system called the Greenhouse Gas
index (GGl). The GG! was developed by John Ward, Manager of Technical
Services at NRMA, and is claimed to measure the impact of vehicles on the

The energy efficiency of each vehicle is calculated by adding up: how much
energy the vehicle takes to run; how much carbon dioxide Is consumed during
the vehicle’s manufacture; and how much carbon dioxide is emitted when it is
running. Each vehicle's life expectancy and the amount of energy that could be
reclaimed when it is scrapped are also taken into account in the GGl ratings.

The GG calculations are too complex to present here, but they require the
vehicle to be broken down into its constituent components {metaphorically
speaking), so as to be able to take into account the different materials — such
as steel and other types of metals, plastics and electronics — that are used in
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For an energy competition vehicle, Z =
5000km'.

Thus it seemed to me that any ex-
perimental vehicle built for the com-
petition would have a handicap of
160,000 + 5,000 = 32:| against it on
the manufacturing side of the equation!
Not a very strong encouragement for
aternative vehicles! In actual fact, it
turned out even worse!

After the 1992 event, | was rather
shocked to see that the winning Mack
truck, which was carrying less payload
for its weight than my Human Powered
Vehicle, was given a materials figure of
0.4 compared to my 75.7! My produc-
tion trike with its specia fairing (as
described in Soft Technology #42) had
been allocated a ‘lifetime’ of 5,000km,
while the truck had been alocated a
‘lifetime’ of 1,000,000km! Six-and-a-
quarter times the figure in the rules!

The Lake Tuggeranong College com-
muter was also given a ‘lifetime’ of
5,000km, which gave it a material GGI
figure of 219.8, adding to the 40.9
Energy GGI for a total GGI of 260.7!
The Annesley Girls' College solar
vehicle was also allocated 5,000km and
ended up in last place with a figure of
1958.2! By comparison, a Holden
Commodore running on LPG was dlo-
cated 160,000km and had GGI E 42.5
+ GGl M 12.2 = Total GGI 54.7.

When | complained to the organisers
about what | considered to be a
ridiculously short lifetime for my
vehicles, | was told the truck entrants
had provided proof of their lifetimes,
and | would have to do the same if |
wanted a better figure.

Unfortunately | had only been build-
ing my trikes for three years at the last
Energy Challenge, and even the
modern ‘safety’ bike is only one
hundred years old, so very few people,
if any, have any proof of how long they
will last! | provided evidence that a
steel bicycle frame appears to have an
infinite life, with a number of bikes
being handed down from generation to
generation.

An HPV manufacture in Denmark
had done over 150,000km in his HPV's,
and thought a conservative figure

The winner of last ye

would be 100,000km. Thus the 1993

regulations were changed:-

*  production passenger vehicle Z =
160,000km

¥ heavy duty commercia vehicle Z =
1,000,000km

* production  Human
Vehicle Z = 100,000km

¥ gpecia energy competition vehicle
Z =5,000km

This lifted my results to eighth place
in the 1993 Energy Challenge, with a
total GGI figure of 17.2 on a less effi-
cient unfaired trike, one place behind a
bus, and till far away from that truck
with atotal GGI of 5.3.

It was interesting to note that petrol
cars did better than electric cars, with
the petrol Mira doing 37.2, electric
Subaru on 92.3, while the Girls' Col-
lege solar car came last again on
1373.3.

For 1994, pedal cycles, assisted
cycles, and mopeds are given a life of
100,000km, with production cycles not
accepted! Special Energy Competition
Vehicles have 5,000 to 50,000km and
‘ Entrants must provide data to substan-
tiate design life'. However this year the
material GGl is likely to have little
effect on the overall results, as up to
95% credits will be allowed for recycl-
able materials like steel.

Powered

ar's Energy Challenge.

Energy and fitness

This leaves us with the energy side of
the GGI. The organisers claim that
cyclists are doing ‘vigorous exercise
and breathing out more CO,than
would a car driver. Yet they also say,
‘this energy can only be derived from
food intake'.

In comparing a cyclist with a car
driver, it seems to me that the cyclist is
somewhat fitter than the average driver.
As people become fitter they become
more efficient. This is noticed in
reduced heart rate. It may also be that
they breathe less! Think how much
more an unfit person pants with the
same exercise as a fit person! It is aso
noticeable that a number of people who
take up cycling do not eat any more
than they did before! Thus it seems to
me, that over a whole day, a cyclist
would not breathe out any more CO,
than a motorist.

Furthermore cyclists tend to be more
careful of what they eat. In my case |
have stopped eating meat. And when
one takes into account the energy that
is used to produce the fuel, or in this
case food, that makes a big difference.
It is estimated by Earth Save Founda-
tion that 78 calories of fossil fuel are
expended to produce one calorie of
protein from beef, while only two
calories are needed to produce one
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caorie of protein from soybeans! Thus
the amount of CO,released into the
atmosphere from my cycling would be
much fess than the average motorist just
sitting in his car with the engine off,
going nowhere! Thus| believe cyclists
in the Energy Chalenge should be
measured on the difference in CQO,
value between their meals and the
average Austrdian meals! What do you
think?

And what other forms of pollution do
you think should be included in the
Energy Challenge cal culations to meet
the claim of the winner producing, ‘the
greatest personal practical and
economical mobility with the least en-
vironmental impact'?

- lan Sims, Greenspeed Bikes

The Technical
Coordinator

HANK you for the oppor-

I tunity to comment on lan
Sims item on the Energy
Chalenge. It is encouraging to see
active discusson on the objectives
of the Energy Chdlenge. Another
stated objective isto provide the
opportunity for experimenters and
researchers in aternative fuels and
transport to demonsgtrate their work
in a competitive and public way, so
that they gain the recognition

deserved.

With these idealsin mind the Energy
‘Challenge’ was created. It is a chal-
lenge to conventional thinking on
transport, and a challenge to the alter-
natives to prove they are viable.

CO, major pollutant

The Greenhouse Gas Index (GGI)
only considers CO,because it is 95 per
cent by mass of the Greenhouse Gases
emitted by transport. Oxides of
Nitrogen (NOx) and carbon monoxide
(CO) are the next highest, but are each
less than two per cent. For the GGl
cdculation, it is assumed that any fu-
ture alternative fuel would be subject to
rigorous emission controls comparable
to those applied to petrol-powered
vehicles. On this basis the other well-

ABOUT THE ENERGY CHALLENGE

Late this year the flag will drop on the fourth annual Energy Challenge.
Organisers say the event is aimed at encouraging the development of energy-
efficient fuels and vehicles.

Vehicles powered by human power, petrol, diesel, gas, electricity, alcohol and
fuels derived from wheat, canola (the cooking oil} and coconut oil will all
compete to see which one least affects the environment.

In this year’s Challenge, city commuter vehicles will travel from Sydney to
Campbelltown on Saturday November 26, and from Canberra to Queanbeyan
on Sunday 27.

The large trucks will travel Sydney-Canberra-Sydney, using a route of freeways
and highways. The cars and light commercial vehicles will travel a more difficult
route encompassing country roads and diverting through Wollongong on Sun-
day.

Rather than a timed race, the Energy Challenge is a test to discover which
vehicle provides the greatest efficiency at the end of a set course.

The Energy Challenge is the only event in the world in which different fuels and
new technologies are compared in this way. Results are used for further
research and in developing future clean vehicle policies. The Energy Challenge
is really three parallel events: one for human-powered and city-only commuter
vehicles, one for more conventional cars and light commerecials, and the third
for long-distance heavyweight trucks.

The Energy Challenge is co-sponscred by the Office of Energy and the NRMA,

and organised by efficiency expert Hans Tholstrup.

known pollutants are not included in
the GGI calculation. Human Powered
Vehicles (HPVs) and bicycles have a
very real advantagein this regard, but
it is not an issue in the greenhouse
debate.

lan Sims quite correctly points out the
evolution of the GGI asit appliesto
HPVs. As better data have become
available, we have adjusted the factors,
and lan has contributed greatly to this
process.

The key element in the GGl is the CO,
produced throughout the life cycle of
the transport vehicle. The index calcu-
lates the CO,produced: during the
manufacture of the vehicle; during the
processing and distribution of the fuel
or energy; and produced by the vehicle
during the event. It also accounts for
any recycling of the materials a the end
of the vehicle's useful life, by alocat-
ing CO, " credit’.

The GGI only includes the load car-
ried, ie the passengers or goods. If a
heavy vehicle such as a bus, train, or
large car is carrying a small number of
passengers, it is a very inefficient use
of energy and produces more CO, than
necessary to carry out the task.

Vehicle lifetime

The reason that the experimenta
vehiclesin the Energy Challenge are
allocated a shorter lifeis to encourage
their designers to build them for a
longer life. Ultra lightweight vehicles
will certainly use less fuel and are to be
encouraged, but if they do not last an
economic lifetime, and need to be
replaced too often, they will not find a
place in the market for practica
transport. The useful life of the vehicle
is also important to ensure the energy
used (and therefore the CO, produced)
in its manufacture is not wasted. A
vehicle with alonger life uses less ener-
gy overal.

Food energy

lan Sims also raises the point regard-
ing the food intake of cyclists com-
pared with drivers, and this is indeed
one of the most difficult areasin the
caculation of the GGI. It is known that
the CO,breathed out by a human is
directly proportiona to energy being
used in any activity. In this sense, the
human being is a very sophisticated
internal combustion engine! If extra
energy is used, additiona CO2 is
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[ Entrantivehicle Fuel consump- Distance (km) |
| tion/100km
‘1 - ApaceMack . . . |'LH | diesohol ‘ 489 530.2 5.3
2| Heggies Volvo: "0 oo i lH - NG 47 531.2 156
3. | ApaceVolvo ‘. " {:CH | diesohol 50.1 5312 6.1
4 | Ford Louisville "~ - SrELHCTENGY 426 - 529.7 6.7
5 “Cowra 2000 Mitsubishi. . : C ] candla: 56.1 ‘5288 1.7
6 Action Bus (o] diesohol 51.3 530.2 153
7 Greenspeed 2 HPV | HPV 77 278 109.9 157
8 Greenspeed 1 HPV | HPV 27.8 109.9 18.3
9 Apace Landcruiser [of ethanol/petrol 15.7 L 1800 53 528.8 22.0
10 Daihatsu Delta C diesel 8.71 L 1138 49.6 528.8 ] 23.3
11| Hénda Toda PNCENGY T e kg 318 574 528.8 25.8
12 GS'Landvryovar: b ‘L Ldiesohol oo 743 | Eg 6721 56 ] 5288 30,5
13 Civic. “1'PE" | ‘ethanol/petrol 496 bl 373 |. 523 528.8 36.0
‘14| Daihatsu Mira 1 PP ”jﬁetm,l_ : 42 b 817 50.2 | - 528.8 37.2
15 | Ford Falcon: ‘PN | NGV 6.09 kgl 570.| . 594 528.8 375
16 | Daihatsu Applause PN | NGV 3.35 kg 319 52.1 528.8 37.6
17 Calmaster Commodore PN NGV 5.51 kg 509 58.2 528.8 37.8
18 Apace Camry PE ethanol/petrol 741 L 476 59.8 529.5 40.0
19 Toyota Camry PP petrol 6.97 L 476 60.2 528.8 41.
20 Ford Falcon PE ethanol/petrol 8.68 L 493 56 18.2 43.1
21| Ford Falcon : "PL | LPG 11.62 L 4T85 53.6 528.8 47.5
22 | Dalhatsy Charade. - 1.pp trol 414 fL 242 | 497 109.9 495
23 | Energy Focus Commodore: PN GV. :5.36 1.kg " 300 582 5288 62.4
- 24 “;apm . Tech. Motor Cycle . | ‘PP - | petrol 542 1L 205 58.1 528.8 66.0
25 alkabout Electric . PEL’ | electric 326 KWh_ 62 3s 109.9 66.2
26 | Daihatsu Charade PL | LPG 9.12 L 238 49.5 528.8 72.4
27 | Penfold Electric Team 1 PEL | electric 15.47 L 197 30.8 109.9 92.3
28 | Daihatsu Feroza OP | NGV 474 kg 178 58.1 528.8 94.3
29 | Daihatsu Mira PP | petrol 3.73 L 102 49.1 528.8 104.0
30 Blessing Electric Team 2 PEL | electric 28.89 kWh 276 28.7 528.8 113.2
31 [ MTACommodore: " - PP petrol o 1213 L 2831 609 '546.8 17.3
32:- |- Daihatsu Charade PP petrol 381 L 88 50.9 528.8 124.7
33 | StewartStik - EX - | ethanoVpetrol | 4.2 L 20 17.4. 109.9 1447
34.. .| HDC.Commodore : PP petrol. : 9.4 L 176 59.5 546.8 148.9
35. | James Sheahan School -8 -1 solar : 0 64.5 32.8 56.6 248.6
36 | JDiduszko HPV | solarHPV NA 63 24.5 108.9 2535
37 Singleton High School S solar 0 63 17.6 56.6 304.1
38 | Strath Steam EX | coal 18.76 kg 97 10.3 533 628.7
39 Anneslay College S solar 0 80 20.5 109.9 1373.3
emitted. One cannot do any work such and cyclists, but at this time | do not KEY:
as moving from A to B, or carrying have data that might be applied to the .
goods from Y to Z without expending HPV. | would be happy to discuss this C = commercial
additional energy. In the case of issue further with expertsin the field. .
. . ; EX = experimental
humans this energy is obviously
derived from food. Learnmg from HPV = human powered vehicle
In calculating the GGI for HPV's, the ;
. ' LH =line haul
food used is bread. The CO,generated experience _
in producing the equivalent food ener- With a pioneering event such as the PE = passenger ethanol/petrol
gy is then calculated from food  Epergy Challenge, the only practical PEL = electric
processing data. It is assumed that the  gnnroach is to work with the informa: PL P
conversion efficiency of food energy 1o tjon available, and learn from the ex- = passenger LP gas
physical energy within the body is 30 perience. The three events run to date PN = passenger compressed
pfer fggt a;? tha;t it requwtesan aVe‘Iaratﬂe have provided opportunities for ex- natural gas
0 walls o power (o propel th€  perimenters and researchers to
i - . N PP  =passenger petrol
HPV. The time taken by each com demonstrate their work in fields as P gerp
petitor to cqmplete the course is  giyerse as hydrogen power, solar S = solar
known, and this is used to.calcula([e the power, dectric vehicles, compressed B3 IS
total energy used. F_rom this, the QGI IS natural gas (CNG), liquid natural gas
calculated. The rider's mass is the

payload. It is worth noting that if meat
and milk was included in the ‘diet’, the
CO2 would be considerably higher, as
the production of these is more energy
intensive.

This methodology is far from idedl.
Data is needed, or testing to directly
measure under controlled conditions
the CO,output during the activity of
riding a HPV. This is done for athletes

(LNG), and renewable fuels such as
ethanol and canola oil. Each has an
element of controversy. lan Sims and
hundreds of others are contributing to
the learning experience, and in the
process, exposing the issues for public
awareness and debate.

A primary consideration for our
society is to retain the advantages of
practical, personal mobility and mini-

mise, or eliminate where possible, the
environmental impact. The Energy
Chalenge and the GGI are but two
interesting and educational ways of
promoting the cause of Alternative
Technologies, including HPV's and any
other prospective technology.

- John Ward, NRMA
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Mick Harris

VER the last few years,
school kids around
Australia have been com-
peting building model solar cars.

Well, why not a model solar boat?

A modd solar boat is actualy much
simpler than a car. There are no wheels
to worry about. You don't have to gear
the motor, and it can connect directly to
the propeller.

How to do it

First you need a boat. Y ou could visit
the toy shop and pick one that tickles
your fancy, or you could make your
own from balsa wood, polystyrene, or
even recycled drink bottles. Use your
imagination. But make sure it won't
sink. Good qudity solar cells are ex-
pensive, and it would be a pity to lose
them at the bottom of a lake!

The solar cells

Next you need some solar cells. It is
best to keep your voltage low but have
a high current. This means that a small
number of large cells could be a good
way to go. Unfortunately most smdl
panels tend to be low voltage and low
current. Most high-current panels are
rated at 12 volts. Ask around at
electronics and solar shops and see
what you can come up with.

The ATA has 3 amp 0.5 volt célsin the
catalogue. Three or four of these, giving
1510 2.0 volts at 3 amps, would work well.

If you want a larger panel you could
try one of those used for the model solar
car races. They come from APPSYS
Pty Ltd [ph:(03)563 7253]. These
panels supply 3, 6, 9 or 12 volts at up

Energy Victoria Model Solar Boat Challenge

Since 1990, Energy Victoria has sponsored the annual Victorian Model Solar
Car challenge, a competition which has now captured the imagination of
students and teachers all over Australia.

This year a model solar boat challenge for primary schools will be held for the
firsttime. Allprimary schools are eligible to participate. It will cost approximately
$50 for regulation small solar panels, curriculum ideas and race regulations,
The challenge will be held on Saturday, November 26 at Science Works, on
the same day as the Victorian Solar Car Challenge.

If you would like further information on the solar boat challenge, please write
or fax to the Victorian Model Solar Boat Challenge, ¢/o Dept. of Mechanical
Engineering Monash University, PO Box 197, Caulfield East VIC 3145
fax:(03)903 27686, or phone John Molenaar at the ATA on (03)650 7883.
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to 3 amps, have anomina 8 watt rating,
and cost $160.

The motor and propeller

Next comes the motor. You will need
one designed for a low voltage, so pick
one rated at between 1.5 and 3 volts.
These small motors are available in toy
shops.

If you want to go for a super-dooper
high-efficiency motor, you might want
to obtain a quality motor of the type
used in electronic equipment such as
audio or low voltage control gear.
These might take some tracking down,
but could help turn your motor boat into
a speed boat.

The final component is the propeller.
Hobby shops supply a range of designs
and you may have to try afew to find
out which is best for you.

Once you have dl the hits, wire the
solar cell(s) to the motor and check that
it works while placed in the sun.

Next, mount your motor onto the boat
and run the shaft and propeller into the
water. The motor can be set a an angle
by propping up one end with a scrap

S550mm
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The prototype solar model boat

My first boat

My prototype was made of polys-
tyrene sheet which was good as it a-
lowed me to make holes in it without
any danger of it sinking. It also gave me
aflat platform on which to mount my

The boat was a bit slow to start with,
but by using a bigger propdler, |
managed to get more speed out of it.
Another problem was that it tended to
go around in circles because of the turn-
ing force of the propeller. This could be
fixed by fitting a rudder of some sort to

piece of Styrofoam glued into place. solar cells.

the boat, although | did not do this. #*

THE ENERGY SHOP

* DESIGN « SUPPLY » INSTALLATION » MAINTENANCE OF

INDEPENDENT POWER SYSTEMS
THROUGHOUT SOUTH - EASTERN NSW.

* SOLAR WATER PUMPS  WIND TURBINES * INVERTORS
* REGULATORS * SOLAR PANELS * GENERATORS

"Supplier of the complete range of solar hot water systems”

» Slow Combustion Stoves « Hydronic Central Heating
AGA, RAYBURN AND LONG BURN COMBUSTION HEATERS
PLUSCOMPUTER DESIGNED CENTRAL HEATING SYSTEMS

“Come and see our new display”
For Expert Advice:
Phone (048)22 2777 / Fax (048) 22 2590
27-29 Sydney Rd. (0ld Hume Hwy) Goulburn 2580.

Good news - all donations to the ATA
are now tax deductable.
Why not call us now on (03)650 7883!

BIOMASS
ENERGY
SERVICES &
TECHNOLOGY

Wood ﬁfed leta ettt ettt g
cooking range <&

with hot water
standard.

Designed for
Australian fuels =
and conditions. @)

L 1Lk

Ring , Fax or write for a brochure:
Ph. (043 ) 851190 : Fax (043 ) 843996
5 Kenneth Ave. Saratoga 2251 «

Buy direct from
manufacturer.
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HOME WORKSHOP BOOKS AND PLANS

We have designed these projects especially for the home workshop enthusiast. They are easy to build using ordinary tools found in the average

home workshop. (Welding and lathe work are not needed on any of these projects.)

AUSTRALIAN DESIGNS — Our projects are designed in Australia for Australian conditions using easy to get bits and pieces from your local
area.

RECYCLED PARTS — We place a heavy emphasis on using recycled parts. It can cut the cost to nearly zero on some projects. We show what
parts to use, and where to get them.

WE BUILD AND TEST THEM — We build and test these projects before we print the books. By doing so we know you will be a satisfied
customer, as your recommendations became an important source of business to us.

FREE TECHNICAL ADVICE — The projects are detailed and easy to make, but if a difficulty arises either in making or using them, we-are only a
lefter or phone call away for free technical advice.

UR OWN CHARCOAL

This unit produces 10 litres of high grade charcoal
per hour from waste wood. The wood is baked in

How To Bulld A Poﬁab|e High Voltage Power Plant And
Welding Unit Using A Second-hand Car Or Truck Alternator

“coaling tubes* which expels gas and tar etc from Research and Design by Jim Allowyn
the wood leaving pure charcoal. The process is This special research manual shows how to convert old car alternators into a high voitage
started with a handful of sticks, then the unit is power plant and welding unit. This unit will run 24v lights, power tools, heating tools, universal
totally self fueling using the expelled gas and brush type electric motors (will not operate induction motors).
tar. (This principle was used during the 17th and You will be able to fast charge batteries,
18th century in the production of charcoal for the arc weld, fusion weld with carbon are
glass furnaces and iron foundries). This process rods, sol’der, braze, cut steel and heat
produces a very pure high grade charcoal with the steel to near melting point for shaping
maximum possible carbon content. It is ideal for and bending.
barbecues, water filters, melting aluminium, forge Old 35 amp Bosch and Lucas alternators
work, (particularly impact welding where a clean work very well The modifications are easily
hot fire is required), and many other uses around Ml Gone by anycne with ordinary tools. All the
the home and workshop. C56-$8.00 required parts are available from auto elec-
tricians or auto accessory shops and the
total cost of parte is “$12.00 to $15.00%.
As a guideline to performance one 35 amp ing current output from a direct connec-
alternator will run 240v lights, drifls, spot tion on to the alternator.
weld, heat In addition to using your existing car alterna-
steel with twin carbon arc rods and do light tor and pulley you will learn about various
welding. Two 35 amp alternators wired in  drive line options including a high speed
parallel give an output of 70 amps which is ground level wind chute power turbine which
adequate for most applications. you can build yourself and a water wheel with
E: You do not need a welder - this enough power and torque to twist and break a
unique design enables welding leads to 25mm solid steel drive shalt. Included is a
be connected directly to the output ter- simple method to convert old car generators
minal of the alternator. The amps/\:gg- into 2-speed 12v electric motors alnd ?‘ s%eca\
ratio is easily varied and controlled, section on formulas and chemicals which you
BUILD A MELTING FURNACE enabli a low ol ge, high amperage can use and make yourself to rejuvenate old
The melting furnace is possibly the most spectacular project of all. It is easy to build weld batteries. P37 - $9.00
using refractory cement. (Used the same as ordinary cement.) Exact grades are
specified together with the suppliers address and phone numbers, for delivery any-
where in Australia. This furnace melts all normal casting metals, eg aluminium,
brass, cast iron stainless steel etc, and reaches a brilliant, dazzling shimmering
whiie heat in the melting pot. Despite these high temperatures i.e. 1,550°C in the
melting pot, the furnace is cool on the outside and quiet, smokeless and safe for
backyard use. The main outer casing is a 12 gaflon drum, and the air blast is sup-
plied by an old vacuum cleaner. Included is an easy method of casting aluminium
sing plaster of paris moulds. MgFS

HOW TO PATENT YOUR INVENTION
You do not need to actually build your invention This manual shows you how
to draft.out and lodge a “Provisional specification” for $60.00 This gives you
12 months of patent protection in which time you can sell your idea to a man-
ufacturer or promotional agency for outright cash or royaities. The only work
you need do is fill in the forms - about 1 hours work, on average and pay the

MAKE YO

DIESEL BLOW TORCH

This is a powerful, fast heating torch.
Compressed air vaporises the diesel
giving an intense fierce heat. The
flame is fully adjustable from a gentle  4ue
heat for soldering up to a searing blast-
ing flame a metre long.

DT54-$8.00

How to Make Alcohol Motor Fuel

This manual shows an easy method of making alcohol fuel (methanol) by fermenting
plant and vegetable waste. Methanol can be added to petrol as a fuel extender, or
used straight with a motor carburettor adjustment. Methanol is water soluble which
means it can be mixed with water, and in fact will absorb water from petrol tanks
Methanol, water and petrol will all mix and dissolve into smooth motor fuet which is
5-$9.00 efficient and economical. Production is slow and not suitable for commercial ventures.
lowever, it is a fascinating and rewarding project.

AIR COMPRESSOR PLANS

Build your own compressor using the piston assembly of an old lawn
mower and used car parts

This detailed manual shows exactly how to set up the compressor pump, air
tanks and regulator Lorhhigrtl pres's#rﬁ, high quality, aulolmotive spra)é e\?inzing,
- . spray painting around the home, -pressure engine cleaning, sand klasting,
patents office a $60.00 lodgement fee. We explain all about patents, how to (4 ,‘;‘f,ﬁg ai,%oo.s‘ nailing guns, air areimers. etc agnd with mes?e unicue desiggn
fill out the forms, and show completed examples to make it easy for you. ns it can be built by anyone using ordinary tools, an electric drill and a few
P40—$7.00 bours to spare. C33 - $7.00

if the coupon has been torn out, write your name and address on a piece of paper,
listing the items you want, and send it to us together with a cheque or W/O etc. to:
to make, low in cost and exceptional-

TRENDLINE PUBLISHING CO. G.P.0. Box 1889, Sydney 2001
ly efficient. It will heat heavy pieces

of steel to a soft plastic state in a few .
minutes. Plans included for making ORDER FORM

Blacksmith Forge

This is a brilliant design, being easy

Portable Stove

This is an unusual design, very easy
to build and capable of all types of
cooking, roasting and barbecuing.
Lightweight and works in pouring rain.

Uses all types of fuel, eg. wood, news- Id style bellows, and ed t - - -
paper, coal, etc. Rarden, tamper and anaai sost. . Al D CC56- $8.00 (1 PSS1 - $6.00 C1F16 - $6.00
PSS§1 $6.00 F52—$9.00 [1 DT54 - $8.00 []1 CH53~ $7.00 (3 P37 ~$9.00
[ MF55 - $9.00 [1F52 -$9.00 P23 - $6.00
Case Harden Steel O P40 —$7.00 [1D38 - $6.00 {133 - $7.00

Make tools, chisels, etc, from ordinary
steel, then case-harden to a hard tool
steel finish.

Harden shafts, tractor pans etc.
Methods formulas and techniques tor
use in the home workshop The mix-
ture is absorbed up to 1/8" into steel
by a heating technique. No special
skills needed. Chemicals are cheap
and easily obtained. CH53—$7.00

Water Divining
Details the proper methods ot making
and using divining rods to find under-
ground streams and reservoirs. You
will be able to accurately assess the
depth, rate of flow, amount and purity
of the underground water.

Add $2.00 postage to your order total
All books only $78.00 — save $10.00

TRENDLINE PUBLISHING COMPANY
GPO Box 1889. Sydney NSW 2001
(Oftfice: 290A Botany Rd Alexandria NSW 2015 - Ph. (02) 318 0834)

Enclosed is Chq Cash MO for §...........c.....
I can retum them any time within 3 weeks and

D38—$6.00

X . .......s payment in full | understand that it { am not happy
ive a full refund.

MANUAL OF 210 FORMULAS oo en

FOR HOME, WORKSHOP AND FARM [l NAMB ..o i

With the information contained in this manual you will be able to make your
own products to use in the home, workshop or on the farm. All chemicals are [l 7 77T s s s e
readily available, with the names and addresses of Australian suppliers includ-
ed. You will learn how to make paint of all types, i.e. rustproofing paint, fire- [ - ereesereeereeesnmnnensn PICOAR
proof paint, luminous paint, marine paint, latex paint, putty, household clean-
ers, ant repellents, fly killers, soap, cockroach spray disinfectants etc.
Formulas are also included for making imitation marble plastic, imitation gold,
gunpowder, rocket fuel, etc. All formulas are relatively simple, do not require
any special equipment and can all be made at home.

I prefertopayby [] Bankcard (] Mastercard | !Visa $...................

carano, | I LI T

F16 — $6.00 Exp.Date............cccecerer SIGNAMUI ..o
- W
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SOLAR HOT WATER

Many people find the initial outlay
for a domestic solar water heater
too expensive to contemplate. This
low-cost solar system, which uses
the existing electric or gas water
heater as a backup, is a realistic
alternative. Trevor Berrill found
that it cut his hot water bill by 75%!

Trevor Berrill

OR most of us, the single
Fmost important reduction in
the use of fossl fuels for our

domestic energy demand can be
made through the use of a solar
water heater. Water heating general-
ly accounts for between 40 and 60
percent of our domestic energy
demand. In Queensland, where |
live, this amounts to about seven to
ten kilowatt-hours of electricity
each day to heat water by eectricity.

Due to the inefficiency of converting
coal to electricity, 32 kilowatt-hours of
energy from cod is needed to provide
10 kilowatt-hours of heat energy in the
hot water system. In terms of coal
usage, this would require burning up to
5 kilograms of black coa per day, or 11
kilograms of brown coal.
Thermodynamically, environmental-
ly, politically and socialy, this doesn’t
make sense. Thermodynamicaly be-
cause it wastes a lot of energy, environ-
mentally because it produces copious
amounts of pollutants, politicaly be-
cause of the centralised control of ener-
gy production, and socialy because
more jobs are created through the use
of solar water heating than through
electric water heating.

Asif thisis not bad enough, nearly all
water heater storage tanks are poorly

A cheaper way to D-1-Y!
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Trevor with the solar collector mounted on the western side of his house.
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house.

insulated. The Australian Standard for
domestic hot water storage tanks al-
lows on average about 15% to 20% heat
loss from the tank and pipes. Thisis
appdlingly high.

Some years ago the South East
Queendand Electricity Board adver-
tised off-peak electric water heaters as
clean and efficient. The same adver-
tisement claimed that you could hang
your clothes around them to use the
heater as a clothes drier. Rather a con-
tradiction, say what!

So what is the aternative to electric
or gas hot water? Solar of course, but
for someit’ stoo expensive, and off-
peak electric tariffs, minimum charges
on tariffs, cut-throat deals of electric
and gas systems and high interest rates
on money borrowed to purchase solar
al make solar less attractive.

A real dternative is alow-cost solar
system using the existing electric or gas
water heater as a backup. Thisis how |

":‘?\ . I‘.i 3%

1 J4) y B MR hy ) g R
Solar tank (higher) and electric tank located under the

did it in a rented
house for two energy-
conserving people.

The system

The solar system
consists of a cosmeti-
caly damaged 1.9
square metre,
aluminium fin and
copper tube solar col-
lector (standard size
from suppliers like
Solahart or Edwards)
coupled to a modified
150 litre low pres-
sure, copper storage
tank with a heat ex-
changer coil. This
tank isin fact an old
electric system with
additional fittings to
accept the 19mm
diameter supply and
return pipes from the
collector. | then re-in-

= sulated the tank with
~ a combination of

- 50mm thick
. fibreglass roofing
blanket and 25mm
thick polystyrene
sheeting wrapped
around this and
secured in place with sisalation. The
fibreglass insulation is against the
tank to withstand the high tempera-
ture. Note that polystyrene should
not be used directly against the tank
or fittings as tank surface tempera-
tures are likely to exceed 70°C and
could cause polystyrene to ignite.

Our house is a high-set
Queendander and the existing
electric water heater is located under
the house on the western side. |
decided to mount the solar tank be-
side and dlightly above the electric
tank. This allowed the collector to
be ground mounted outside and the
water to thermosiphon through the
collector. As well, the solar and
electric systems tanks could be easi-
ly coupled together with a minimum
of copper pipe.

It should be noted that the collector
isby no meansin anideal location,

3pm each day, particularly in winter.
However, since it is rented accom-
modation, | did not fed at liberty to
mount the collector on the roof. Hence,
| compromised to make installation and
remova easy.

The tanks are plumbed together such
that the solar system either actsas a
pre-heater to the electric system during
poor weather or else the electric system
is turned off and by-passed through the
use of athree-port two-way valve.

All pipes are insulated with 19mm
thick foam rubber. The electric tank
has also had an additional 25mm of
polystyrene insulation wrapped around
it. Thisis held in place with sisalation.
A pressure/temperature relief valve
should be added to the outlet of the
solar system as a safety precation.

A digita indoor/outdoor thermometer
is used to monitor the temperature of
the solar tank at about two thirds the
tank height. The digital display is
mounted in the house upstairs above
the system so that we can quickly tell if
there is sufficient heat for our use.

Occasionally we heat water on our
gas stove to wash-up dishes if the solar
temperature is less than about 50°C.

Digital indoor/outdoor thermometer. The
upper temperature is the tank water
temperature. The lower temperature is the

receiving full sunfromonly 11 amto indoor air temperature.
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Solar water heating systems software package

The software Trevor used for his solar water heating system consists of a
manual and an F-chart worksheet file that cperates on LOTUS 123 or com-
patible spreadsheets.

It will predict the performance of flat-plate solar water heating systems. Input
data includes load data (litres of hot water), radiation data on horizontal plane,
ambient air and water temperature, collector efficiency, curve constants, and
system capital and running costs.

The workshest calculates insolation on the collector plane (north and south
facing planes only.) To allow an economic comparison of solar water heating
with electric, gas, or wood-fuelled systems, the life cycle costs for these systems

are calculated using capital and running costs, inflation and discount rates.

Cost: $100.

(A second software package for designing remote area power supply systems

is also available. Cost: $150.)

Ta order, or for further information, contact Trevor Berrill, 19 Lily Ave, Yeronga

QLD 4104 ph:(07)369 9011

System performance

On average, we use about 60 litres of
hot water per day. This is required for
showers, washing dishes and clothes. A
low flow shower nozzle is used
together with a front loading washing
machine. Cold water in Brisbane must
typicaly be heated from about 20° to
60°C. Therefore, 60 litres of this water
would contain about 2.8 kilowatt-hours
of heat energy. A water heater must
provide this amount of energy plus heat
losses through the tank insulation and
pipes.

During January 1993, our hot water
electricity consumption averaged 4.2
kilowatt-hours per day and this was the
end of summer. The heat losses from
the tank and pipes were measured at
amost 50 per cent, athough this in-
cluded one very dow leak from the tap.
| immediately added extra insulation to
the tank and fixed the leak. The con-
sumption for the autumn quarter
averaged 3.1 kilowatt-hours per day, a
very worthwhile 26 per cent reduction.
Heat losses were reduced to about 1
kilowatt-hour per day.

On June 6, 1993, | installed the solar
system and used it as a pre-heater to the
electric system during the winter
guarter. On a clear winter's day, the
solar system would heat the water to
about 50°C. However, much of the
winter was overcast and wet and so the
electricity consumption only fell alittle
to average 2.9 kilowatt-hours per day

over this quarter. Our hot water energy
demand had of course increased to
about 4.6 kilowatt-hours per day due to
the cooler weather so the solar system
was till contributing significantly.

I had modelled the performance of the
solar system with an F-chart spread-
sheet (see box). This had shown an
expected annua average solar con-
tribution of just over 50 per cent of our
hot water requirements. In summer we
could anticipate up to 80 per cent solar
contribution while in winter as low as
27 per cent. The graph shows the es-
timated back-up electricity (F-chart
model) plotted against the actual
measured €electricity. The match be-
tween the curves of the estimated and
measured back-up energy is very good.
The graph also shows the reduction in the
quarterly electricity bill for all quarters of
1993 and two quarters of 1994,

For the first quarter of 1993 we used
the electric system unmodified.
Autumn 1993 shows the reduction in
demand due to adding extra insulation
to the electric system and fixing a leak.
The preceding quarters show the reduc-
tion from solar system together with the
re-insulated electric system. During
these quarters, most of our hot water
was supplied from the solar system.
Note that the quarterly bill falls to the
minimum charge of about $8.30 per
quarter.

| estimate that if we had used the
electric system as it was when we
moved in, our yearly hot water hill
would have been about $120. With the
solar system installed, our bill has
dropped to about $40 per annum, that's
a yearly saving of $80. The instaled
cost of the system was about $300, with
half of this cost being for a second-hand
collector. So the simple payback time
for this system is about four years.

| had to laugh when we received our
last electricity hill. It had a little note
stamped on the outside encouraging
people to report the theft of electricity.
| thought that maybe the electricity
authority suspected | was one such thief
since our hill had been getting lower
and lower. They should know by now
that the last thing | would steal is
eectricity from their dirty coa fired
power station.

It's dways satisfying to install a sys-
tem that performs as predicted, saving
both money and the environment. The
project has been very worthwhile and
has encouraged a few others to try the
same. It's simple, cheap and fun.

Trevor Berill is principal teacher & coordinator
of the Renewable Energy Centre, Ithaca TAFE
College, Brisbane.

Hydro Power

Economical

Nete Head | 1 2 3 4

MID RANGE UNIT
Reliable Electricity A [y o
10 6.0 380
15 7.2 G80
6 | 7
390(470|550 20 8.4 1070

Wartts GO 1125{180|280

PLATYPUS POWER

37 Toorak Rd. Bright, Victoria 3741.

Phone (057) 552 383
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INVERTERS

THE FOLLOWING FEATURES AT
EXTREMELY COMPETITIVE PRICES

[oo a QD \

BATTERY AND LOAD BAR GRAPHS

TRUE CONTINUOUS RATING

HUGE SURGE/INTERMITTENT RATINGS
VISUAL & AUDIBLE ALARMS

HIGH EFFICIENCY

SUPER LOW PROFILE,WALL MOUNTABLE
REACTIVE iMPULSE POWER CORRECTION
LATEST TECHNOLOGY

REVERSE POLARITY PROTECTION

600 TO 3000 WATT MODELS

AUSTRALIAN DESIGNED & MANUFACTURED

FULL WARRANTY
P.O BOX 2133

EXCELSIOR o5tz
POWER [

FOR MORE INFORMATION PHONE: (03) 772 0436 k PH: (03) 887 2786
MEMBER )

rae ULTIMATE

FOR THE

/\ FOOO DEWVDRATOR
Wil

JOLAR
k FOR (NFORMATION \
PLERSE CONTACT
Ufm SoL IND.

FAX& PH.: 06337 4104 wow
JNURA HEIGHTS® GONAN via BATHURST 2795

4 — N

PROSOOL A7

SOLAR POOL + SPA HEATING

Yc FULLY INSTALLED % D .I.Y.KITS
Y MAINTENANCE + SERVICE

...our business is warming up.

SOUTHEASTERN RENEWABLE ENERGY

A business unit of Illawarra Electricity

Proudly announces its appointment as:

NSW Distributor for AES Inverters

True Sine Wave Power

Inverter - Charger combined

RAPAS approved

Trade and Retail enquiries welcome
850VA - 40kVA

Southeastern Renewable Energy - The Professionals in Renewables

For further information ring our professionals at:

and other renewable energy products

Ulladulla (044) 54 1425

Pambula (064) - 95 7033 Wollongong (042) 28 2925
Head Office: Locked Bag 8849, South Coast Mail Centre 2521
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Making @ SOLAR PANEL

WIDE range of materialsis

currently used in the

manufacture of solar
modules. The materials used
depend on the type of solar cell and
the use of the solar module.

Glass is generdly used as the clear
front material because it allows light to
pass through and also because it is a
cheap, rugged materia. The front glass
must satisfy two very important condi-
tions when used in the manufacture of
silicon solar modules. These are: high
transmissivity and resistance to the ele-
ments.

High transmissivity

As much as possible of the energy
from the Sun must reach the solar cells.
Any materid that absorbs any of this
energy will reduce the power output of
the solar module. Generaly, alow iron
content glass is used as this materia
alows amogt al of the light to pass
through it.

Resistance to the
elements

The other important criteria for
selecting a material for the front of the
solar module are its ruggedness and
ability to withstand the elements. It
must protect the fragile solar cells
against rain, hail, wind and heat.

EVA stands for Ethyl Vinyl Acetate.
It is a plastic material that has a good
transmissivity and reasonably high
melting point. EVA isthe material used
to bind the solar cells to the glass and
also to the material used on the back of
the solar module.

Tedlar is the material often used as the
backing materia of the solar module. It
is a rugged plastic material that can
withstand the elements. The electrical
connections of the solar module are
fixed to this backing material, Some-
times aluminium is used instead of Ted-
lar as a backing material.

How does a solar cell work?

Billions of photons (energy packages) stream down from the Sun to the Earth.
When the photons strike a solar cell, some of their energy is transferred to the
cell.

*f‘\ki‘
—
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Solar cell

Electron flow

A silicon solar cell is a wafer of silicon crystal to which impurities are added to
form two diffused layers, a thin layer which has an abundance of electrons
(N-type) and a thicker layer which has a deficiency of electrons (P-type).
When light shines on a solar cell, photons experience billiard-ball-like collisions
with electrons in the silicon atoms to generate a flow of electrons or an electric
current. This process is called the ‘photo-electric effect’ and the current
generated is a ‘photo-electric current’.

When a conductive material (wire) is connected between the N-type material
and the P-type material, electrons flow (electric current) from the N-type material
to the P-type material.
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Front glass

Solar cells

EVA forming seal between
solar cells and glass and between
solar cells and Tedlar

Tedlar

P-type
semiconductor

7 Condﬁcdve
Metal tab grid
Complete solar cell

Putting it together

are removed and the EVA médlts to
form the seal between the solar cells
and the glass, and between the solar
cells and the Tedlar. If the air bubbles
are not removed before the sandwich
is sedled, they are likely to expand in

the heat and ‘explode’ causing ir-

Connecting the solar cells

Metal tabs are soldered to the conduc-
tive grid. These tabs are the basic con-
necting blocks of the solar cells. The
tab on top of one solar cell is soldered
to the underside of the next solar cell.
The solar cells are soldered together in
this way until the required voltage has
been achieved.

The joined solar cells are placed be-
tween two layers of EVA materia. This
is sandwiched between the front glass
and the Tedlar backing material.

The sandwich of materials is placed
in a heated vacuum chamber where all
the air bubbles trapped in the sandwich

reparable damage to the solar module.

An auminium aloy frame is then
placed around the sealed solar module
to give it stability and to provide a
means of mounting to a structure. The
auminium aloy is usually anodised to
prevent corrosion by the weather.

The two end tabs from the solar cells
are brought out to the rear of the solar
module and connected to a junction
box. The junction box is naturally
weatherproofed to prevent corrosion or
rusting of leads and connectors. %

Reprinted by permission from SOLAR: Power of
the Future by Dodwell Keyt (see page 79 for a
book review).

Now you can have complete weather
information literally at your fingertips with the
Weather Monitor |1, Sophlstlcated in design,
yet easy to operate, it's as miraculous as the
weather itself.

FEATURES INCLUDE:
eInside & Outside Temps
*Wind Speed & Direction
eInside Humidity

sTime & Date

eHighs & Lows
Instant Metric
Conversions
*Qutside Humidity
& Dew Point Option
*Rainfall Option

*Barometer
*Wind Chill .%Ft)grcf):gg P
*Alarms

Weatae Mowiton 11

THE PROFESSIONAL
HOME WEATHER STATION

infarmatinn and
131 INJIEIIRIALINI CA Y I\

catalogue on the full
range of Davis and
Digitar Weather Instru-
ments contact:

Solar Flair eryum

PO Box18,
EMERALD Vic 3782
Ph (059) 684 863,
Fax: (059) 685 810
ACN: 006 399 480

For
Al

SOLAR TREK Module

MAESTRO Computer Solar
Interface links your solar module

provides 8 watts of solar
power. $(A)160.00

MAESTRO Computer Software
determines the maximum output from
your solar module and displays the

to the computer $(A)180 00

SOLAR Power of the Future.
200 pages of solar resource
material. $(A)30 00

information graplucally Part of mterface

APPSYS PTY LTD

ACN 006 734 149

MAESTRO Load /Box prov1des
the correct resistance load for the {2
computer interface. $(A)85 00

888 North Road, East Bentleigh, Victria, Australia, 3165 Telephone - (03) 5637253 Facsinle: (035637253



® SOLAREX
SHOWING THE WAY

In December 1993 the NSW Minister for
transport Mr Bruce Baird opened the new Fast
Ferry service from Circular Quay Sydney to
Parramatta thereby completing a project to
re-establish an
historic transport
artery from the City to
the West. This ferry
service was a key item
in the Sydney 2000
Olympic bid and is
planned to be extended
to cater for passengers
travelling to the games.

Solarex in association
with Solar Technology
Australia has played a
vital role in making it
possible for the new
Rivercats to commence
operation by providing
a total of 90 solar
powered navigation
lights to mark the newly
dredged channel in the
river. In all 81 Solarex
MSX10 and 9 MSX18
solar panels were used
in the Solar Technology
manufactured Series
4000 navigation lights.

The dredged channel in the river permitted
minimum clearance for the Rivercat class ferry

and the navigation lights accurately marked the
extremities of the channel and the centre lines

AUGUST
ISSUE
‘No: 6

under the four bridges encountered on the
route. Solar Technology utilising Solarex solar
panels designed a navigation light specifically
for this project. The Solarex panels provided

.......

Photographs reproduced by kind permission of Maritime Services Board

the reliable efficient power source
required for this vital assignment.
The price of the panels was a
significant factor in enabling the
amount of lights required for safe
navigation to be produced within
budgetary restrictions.

Solarex and Solar Technology
continue to provide an essential
role in assisting mariners
throughout NSW to navigate safely at night.
Together we plan to expand our market for
solar powered navigation aids throughout
Australian and international areas.



Darwin Bus Shelters
LIGHT UP with Solarex

The experience, innovation and design capabilities of
Integrated Technical Services NT (ITS) have again
proven successful with the recent installation of
photovoltaic lighting systems at eight bus shelters in
and around Darwin.

Commissioned by the Northern Territories
Department of Transport and Works the ITS
designed system features small, high quality A500
series Sonnenschein batteries, maximum power point
trackers and Solarex MSX-40 solar modules.
Located across suburbs of Ludmilla, Coconut Grove,
Karama, Rapid Creek, Fanny Bay and Berrimah the
systems provide light from sunset for a 6 hour period
and require no service and only minimum
maintenance. ITS incorporated the same design
technology for the bus shelters that has proven so
successful in their main street lighting systems of
which over 40 units are now in operation.




MSX-2V
MSX-5, MSX-10, MSX-8, MSX-30
BIG PERFORMANCE from sma. MODULES

Through continued
manufacturing
process
enhancements the
MSX-18 will soon be
replaced by the
MSX-20 and still with
some of the tightest
power tolerances in
the industry.

}?—

“t .%‘ -

The MSX-5, MSX-10, MSX-20 and MSX-30 modules are
designed primarily for use in single module systems, but may be
interconnected to provide increased current or voltage as
required. Typical commercial applications include remote
telemetry, instrumentation systems, security sensors, signals and
navigation aids. They are also well suited to small electrical jobs
around the home or farm, such as powering radio, portable
communications equipment and electric fences.

Solarex tests each and every module it
produces and labels it with its actual output
peak power and voltage and current at peak
power at STC. (Standard Test Conditions).
Each module is also covered by our 5 year
limited warranty, which guarantees :

o That no module will generate less
than its guaranteed minimum power
when purchased.

o Conﬂnuggfower (at least 90% of
guarant minimum) for 5 years.




Holder of
Australian Standard
AS 3901, ISO9001

® SOLAREX

SYDNEY HEAD OFFICE 78 Biloela Street, Villawood, NSW 2163  Tel: (02) 727 4455 Fax: (02) 727 7447 Toll Free: 008 802 762

MSX-MEGA SERIES PHOTOVOLTAIC MODULES

[} Glass Front

MSX-MEGA SERIES

High Power  Nominal “'E.E:k@ Watts Dimensions (mm)
Voits Power (Nom) L w D
MSX-83 12+ 4.85 83.0 1109 660 50
MSX-77 12» 4,56 77.0 1109 660 50
MSX-64 12* 3.66 64.0 1109 502 50
MSX-60 12+ 3.50 60.0 1109 502 50
Mid-Range
MSX-50 12+ 2,92 50.0 942 502 50
MSX-40 12+ 2.34 40.0 769 502 50
Slim Line

$MSX-30S 12t 1.75 30.0 590 498 23
iMSX-18S 12t 1.10 18.5 418 498 23

Low-Power
FMSX-10 121 0.58 10.0 420 269 23
$MSX-5 12t 0.27 4.5 249 269 23

“Can be rewired for either 6 or 12 volts  tCan be purchased in either 6 or 12 volts.
1A blocking diode is prewired to the output cable,

REGULATORS & CONTROLLERS AMORPHOUS SILICON MODULES

Volis  Ampe @ Glass Front e

(Nom)  (Max) Low Power Nominal  Peak Walts Dimensions (mm)
SR412 12 4 Volts Power (Nom) L w D
SR424 24 4 SA-5 12 0.29 5.1 305 346 21
SR8 12 12 8 SA-2 6 0.29 2.2 171 349 13
SR8 24 24 8 SA-2/12 12 0.145 2.2 171 349 13
SAB 36 36 8 SA-1 12 0.08 1.4 124 330 11
SRS 48 48 8
sCi1812 12 18
SCi1824 24 18
SC1836 36 18
SC1848 48 18

30 Amps wall or
rack mount, 60,
90 and 120 Amps
in rack mount only

CHOICE ELECTRIC CO INTEGRATED TECHNICAL SERVICES PECAN ENGINEERING PTY LTD
QUEENSLAND NORTHERN TERRITORY SOUTH AUSTRALIA
3 Prospect Street, Bowen Hills, Qld 4006 36 Gardens Hill Crescent, Stuart Park, NT 0820 13 Acorn Avenue, Dry Creek, SA 5094
Tel: (07) 252 4909 Fax: (07) 854 1038 Tel: (089) 81 5411 Fax: (089) 81 5870 Tel: (08) 349 8332 Fax: (08) 260 6643
POWER PLUS R.F. INDUSTRIES PTY LTD SOLAR CHARGE PTY LTD
TASMANIA QUEENSLAND VICTORIA
37 Barrack Street, Hobart, Tas 7000 Brisbane: 16 Kyabra Street, Newstead, Qld 4006 115 Martin Street, Gardenvale, Vic 3185
Tel: (002) 31 5377 Fax: (002) 31 5438 Tel: (07) 252 7600 Fax: (07) 252 5505 Tel: (03) 596 1974 Fax: (03) 596 1389
Townsville: 48A Punari Street, Currajong, Qid 4812
SOLAR SALES PTY LTD Tel: (077) 75 6433 Fax: (077) 75 6409

WESTERN AUSTRALIA .
97 Kew Street, Welshpool, WA 6106 h l |
Tel: (09) 362 2111 Fax: (09) 362 3231



Green tech on the INTERNET

Suelette Dreyfus

OuU sit down in the comfort

of your study, turn on your

PC, plug your phoneline
into your modem and start dialing
a local Bulletin Board System
(BBS). This BBS, a loca Internet
site, happens to be a non-profit
operation - most likely the hobby of
some street-smart 20-year-old com-
puter prodigy who has delicately
soldered together a jumble of used
computer parts and set up shop in
his garage. Fortunately, you cannot
see the tangle of wires surrounding
this Frankenstein-like creation. In-
stead, all you see is the smooth
menus of the system as you log in
and begin your search for informa
tion on energy conservation.

A few minutes later you are ‘inside
the LBL Center for Building Science in
Cdlifornia reading about its latest re-
search in energy-saving technologies
such as electronic ballasts, compact
fluorescents and low-emissivity glaz-
ings. Did you know that these three
technologies are expected to save
US$17 billion per year? That is the
equivalent of 38 electric power plants,
140 offshore oil platforms, or 50 mil-
lion 25 mile-per-galon cars on the
road. All this information for little more
than the cost of a loca phone cal.
Welcome to the Internet - have
modem, will travel.

Being hooked into the Internet is like
having the Library of Congress in your
study. It is a smple and relatively cheap
way of getting information, articles and
cutting-edge ideas on thousands of topics,
including renewable energy. However,
a word of warning - the ‘structure’ of
the Net is fairly organic. This means
that you need a bit of persistence to
learn where to look. Computer system
administrator Stuart Marburg, who
runs the Melbourne-based Insane BBS,
described the Internet as ‘alibrary with

a single piece of bleached paper.

The Internet — Green technology of the '90s

The Net itself is the perfect green technology. When you step into the Net and
‘slurp’ information into your PC (yes, slurping is yet another word in Net-lingo),
you are not only saving your time but also the environment. Administrator Julian
Assange of the Victorian BBS Suburbia says, ‘Using the Net saves paper, trees
and transpert energy. It also reduces waste, such as ink cartridges and thermal
fax paper, and perhaps most importantly, greenhouse gas emissions. Sending
data over the Net is a very environmentally-friendly way to transfer information’.

He estimates that if the accessed information on just one part of the Net — the
APANA subgroup — was printed on paper instead of transferred electronically,
it would produce more than 44 tonnes of paper per
week. Producing that amount of paper would in tum
generate more than 100 tonnes of CO2. There are no
accurate figures available for the amount of 'paper-
avoided’ for the entire Net in Australia. However, it is
not unusual for the APANA section of the Net to
receive some quarter of a million articles or more per
week — all of it passed on to Net users without using

no index’. This does however, have its
advantages. Said Marbug, ‘There is
basically no one saying, “Do this’ and
“Don’'t do that”. Behaviour is control-
led by peer pressure’.

The World Wide Web

One way to start a search for informa-
tion isto tap into the World Wide Web,
affectionately known by Net-regulars
as ‘www’. There is a www ‘virtua
library’, which has information on
everything from Agriculture to Fortune
Telling. The prize for most bizarre
heading goes to ‘Human Factors’,
described as ‘ The McDonnell Douglas
Human Modelling System -a 3D inter-
active modelling system providing the
capability to anayse human body fit
and function within a geometric
structure’. An ideal conversation-
starter at a dinner party.

A number of research organisations,
such asthe US Department of Energy’s
National Renewable Energy Laboratory
(NREL), have information available
through the Web. For example, you can
browse through a bibliography of staff
papers and books on renewable energy,
energy efficient technologies and bio-
fuels. Perhaps you have a particular
interest in cutting-edge recycling tech-

nology? The ingtitute has a long list of
press rel eases on its recent research and
development projects, such as its new
carpet recycling technology. NREL has
developed a way of recycling carpets
made of nylon 6 fibre (used in 30% of
carpeting), into caprolactam, the
chemical used to make the fibre. The
cost of this recycling process is less
than haf the cost of producing new
caprolactam and uses only a third as
much energy. Or, maybe you are inter-
ested in Sunrayce ' 95, a biennia, inter-
collegiate solar car race across the US.
NREL publishes a caendar of events on
the Net relating to the race.

In fact, if you really like what you see
on your screen, you might like to apply
for ajob a NREL - over the Internet.
The government |aboratory posts the
positions it has available, ranging from
patent attorney to chemical engineer to
associate analyst (but you would have
to move to Washington DC for that last
one). Electronic job applications are a
lot faster than ‘snail mail’, as Net-sur-
fers refer to the good old postal service.

Electronic news

You may want to use al that informa:
tion you have been absorbing from the
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Web to flex your intellectual muscles.
Newsgroups and mailing lists are the
placesto do it. They ate, as their names
suggest, places where people post ideas on
topics ranging from energy to architecture.
You can post a general request for infor-
mation or comment on one of the several
hot debates generally raging on any one
board at atime. For example, thereis a
steady stream of arguments posted by
regulars on the ‘ sci.energy’ group about
the pros and cons of nuclear power. The
quality of the comments varies from infor-
mative and thought-provoking to
ridiculous.

Some good message boards for green
technology information are: Sci.Energy;
Sci.Energy.Hydrogen;  Sci.Environment;
Talk.Environment; Alt.Architecture;
AltSave TheEarth, and Aus.Conservation.

There are aso free subscription mail-
ing lists, covering topics from aterna
tive energy (ae@ssuvml.gsu.edu) to
electric cars (ev@gsuvml.gjsu.edu). Just
send an emal to hstserv@ssuvml.gjsu.edu
with a message saying ‘subscribe ae'fol-
lowed by your first name and your last
name on the same line. The whole thing
is done automatically.

When you join a mailing list, you can
post your own articles, information or
opinions on the subject - which will be
read by hundreds of people around the
globe. Findly, if al this information
isn't enough for your ever-inquiring
mind, you might like to subscribe to a
free electronic journal, such as the
American Wind Association’s newslet-
ter Wind Energy Weekly. Just send off a
request to Tom Gray via email:

tgray@igc.apc.org.
How to join the Net

There are three ways you can get onto
the Net: get an account through your
employer, your university or a loca
BBS. University computer accounts
can be tough to get, but they are free -
S0 be persistent. There are some good
commercial services, some of which are
reasonably priced at $15 to $25 a month.

If you want to get on the Net for your
persona use only, a good option is to
join a BBS affiliated with APANA, the
non-profit Australian Public Access
Network Association. With annual fees
a some APANA BBS around $50,
APANA sitesare agood deal. 7+

MELBOURNE

| Suburbia

6 modems (03)596 8366

Cost: $50 pa, $35 pa (students)
Contact: Mark Dorset:
zerohour@suburbia.apana.org.au
Tech details: IP, Linux Unix, 20Mb mem,
1.2 GB disk, CD rom, mail, news, ftp,
telnet, PPP

Insane |

11 modems (03)886 1230

Cost: $50 pa

Contact: Stuart Marburg or Richard
Preen: admin@insane.apana.org.au
Tech details: IP, NetBSD UNIX,
16MB RAM, 1GB disk, mail, news,
fip, telnet, PPP

SYDNEY

Geko

8 modems (02)968 4335

Cost: Shell $25 (once off)+
$15/month. Fast Links Dialup IP —
$65 (once off) + $50 per month
Contact: accounts@geko.com.au,
voice:(02)968 4333, fax:(02)968 4334.
Tech details: IP, SLIP, mail, news, tel-
net, ftp, irc, www

BRISBANE

Ozspace

3 modems (07)372-8321

Cost: from $50 (Email/News), $75
(Email/News/telnet/ftp/www/etc)
Contact: BrisNet (non-profit), john@
ozspace.brisnet.org.au (07-372-5296)
Tech details: IP, Linux Unix, UUCP
and [P feeds (SLIP/PPP) available

CANBERRA

Posgate

1 modem (06)2851701

Cost: APANA membership (mail
info@apana.org.au for details)
Contact: Paul McConnell voice:
(06)282 4328, (paul.mcconnell@pos-
gate.apana.org.au), fax:(06) 2822783
Tech details: IP, Linux 1.2, mail, news

Capcon

4 modems (06)292 7655

Cost: $10/month (+ $30 joining fee)

Contact: Craig Gibson - craig@cap-
con.apana.org.au, phfax:(06)292 5366
Tech details: IP, Linux Unix, news, mail,
gopherivww

" These are just a few of the many BBS you can join to access the Net:

PERTH

fiNet Technologies

21 modems, number by application
Cost: $15 setup + $25/month
Contact: Michael Malone: finet@iinet.
com.au or (09) 307-1183

Tech details: IP, Linux Unix, ClariNet
News, all hours support, news, mail

Multiline

46 modems(09) 370-3333

Cost: $45 pa for BBS + $50 pa for
Mail/News/Ftpmail + $200 pa for full
internet access

Contact: Voice support (015)190-465
gmplatt @ cougar.multiline.com.au
Tech details: [P, Main BBS has 45
CD-Roms, ftp, telnet, gopher, irc

HOBART

Calvados

1 modem (002) 34-8530,

(login as ‘new')

Cost: $30pa

Contact: John Lamp:

system @ calvados.apana.org.au
Tech details: UUCP - time to internet:
18 hours, MS-DOS, Waffle Clarion
mailing list, mail.

ADELAIDE

Apanix Public Access Intemnet

9 modems (08) 373 5485

Cost: 2 hrs/day at $65/year
Contact:Adrian Corston adrian@
apanix.apana.org.au

Tech Details: IP, ftp, www, irc, telnet,
news, mail, SL/IP also available.

Cleese

4 modems (08) 373-6006

Cost: $65/year, or $10/month
Contact: Mark Newton:

newton @cleese.apana.org.au
Tech details: IP, FreeBSD UNIX,
16Mb RAM, 1.6GB disk, UUCP,
SLIP, news, mail, SA APANA hub site

WOLLONGONG

Dwarf

1 modem (042) 973837

Cost: Free

Contact: Russell Noble:

russ @dwarf.apana.org.au

Tech details: UUCP-18 hrs to net,
Linux, 1.2Gb disk, mail, news

For APANA information:
info@apana.org.au
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Andrew Blair

HAT a waste of water
and nutrients is a normal
toilet connected to a

sewage authority system! It does
not have to be this way. In Soft
Technology #46, ‘Beyond the S
Bend’, we looked at alternatives to
the sewage authority systems. The
septic tank, which for years was
seen as the only flush toilet option
to sewage authority systems, has
been improved with recent technol-

ogy.

?I’)l/ many systems the sewage is treated
with chlorine tablets so that any
pathogenic microbes are killed before
the treated water is used for garden
watering. Another treatment is with the
use of ultraviolet light which, accord-
ing to Ultra Violet Light Services, Kills
not only bacteria but also viruses, as
they pass out from the fina treatment.

Septech Industries in Mebourne
showed Soft Technology the way they
treat sewage using chlorine tablets; the
sort of tablets used in swimming pools.
The sewage flows through a plastic
pipe fitting in which a chlorine tablet
sits and kills the bacteria coming
through.

After experimenting with various
types of chlorine tablets, Septech found
that the large block tablets shown in the
photo were the most successful. The
liquid soaked up through other tablets
like awick and they became jammed in
the storage tube. This does not happen
with these large rectangular tablets. New
tablets dlip down the tube as the old
tablets are dissolved away. The system
is reasonably chegp and effective.

Ultraviolet light can also be used for
treating sewage effluent. Unlike

chlorine treatment it
adds no chemicals to
the effluent, but kills
both bacteria and
Viruses.

Septech  Industries
use the ultra violet
treatment where they
can, asthey fed itisthe
best system, but the
chlorination treatment
is considerably
cheaper to install and
to operate.

Australian Ultra
Violet Services operate
severa plants in the
Melbourne  Water
treatment areas. They
have aso been carry-
ing out work using
ozone in conjunction
with ultraviolet light in
a treatment that enhan-
ces the kill rate of the
bacteria and creates a
dight residue in the ef-
fluent. They believe
that this plant is the
first of its type in
Australia.

The ultraviolet light
treatment units are sized according to
the flow rate of sewage being treated.
As ultraviolet light adversely affects
plastics, the section of the treatment
where the ultraviolet lights are shining
must be made of either stainless steel or

Chlorine tablets are stacked in this tube. The tablets slide
down the tube and into the sewage as it passes out of
the septic tank. As the tablets dissolve, they are replaced
with more tablets from the tube.

concrete. Treatment with ultraviolet
light is more expensive to install than
chlorine treatment, but it has the benefit
of killing viruses whilst adding nothing
to the sewage leaving the system. £

Septech Industries
ph:(03)729 8655 fax:(03)720 5534

Australian Ultra Violet Services
49 Valley Road, Wattle Glen VIC 3096
ph:(03)438 1279 fax:(03)438 3113

14 Burgess Road, North Bayswater VIC 3153

For further information:

The Septech Chlorinator costs $56. The chlorine tablets cost $60 for a 4kg
bucket of tablets. The number of tablets required over a year will be determined
by the amount of sewage being treated, but may be about 4kg per year.

The simplest ultraviolet light treatment system costs $1240. The annual running
costs are likely to be $210, for the cost of power and replacement lamp. As
systems are designed individually, it is usual to price each job separately.

Your Local Government office will advise on their requirements in your area.
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An easier life with the ‘reen Grid’

While most of us are at least par-
tially familiar with RAPS systems,
inverters and the like, grid interac-
tivity is one technology that has not
been all that well known up until
now. But all that may be set to
change with systems such as the one
described here.

Lance Turner

IVING at the end of a power

utility’s grid can be a most

frustrating business. When the
power is actualy available, the sup-
ply can suffer from all sorts of fluc-
tuations and glitches, from voltage
dips, surges and spikes, to extended
brown-outs and black-outs. All of
these will play havoc with many
types of electrical and electronic
equipment, and can even cause per-
manent damage to some devices.

Dade Butler of Butler Solar Systems
Pty. Ltd., in collaboration with Sie-
mens Ltd., has come up with a system
to virtually eliminate such problems
forever. Known as the Green Grid*, it
can supply the demands of a normal
household without disruptive vari-
ationsin voltage and line frequency in
the power supplied to the home.
Basically, the Green Grid consists of

a Siemens Sunsine grid interactive in-
verter coupled to a bank of gel cell
storage batteries. For those of you not
familiar with grid interactivity, thisis
asystem where the inverter is not only
connected to the batteries to provide
clean sinewave power to the house, but
aso draws power from the mains grid
when the power is available and is of
useful voltage. It can even be used to
feed excess power that may be gener-
ated by the consumer’s auxiliary gen-
erators (windgenerator, etc) back into
the mains grid. Also, mains grid power
is used to recharge the batteries when
the demand from the house is low, and
ample grid power is available.

A Green Grid unit at the end of amains grid spur

A smart inverter?

The whole system is controlled by a
programmable microprocessor which
can be programmed to set the maximum
limits on power drawn fromthe gridto a
level suitable for that part of the grid. It
can aso be programmed to raise the
maximum power drawn from the grid
supply at certain times, such as off-peak
hours when the hot water heater is oper-
ating. The majority of power supplied to

the house comes from the grid directly.
Any power demand above that level is
supplied from the batteries.

Another feature of the system is the
protection it affords to expensive equip-
ment connected to the mains. When the
mains grid voltage or frequency varies
past certain limits, the inverter's micro-
processor will disconnect the mains sup-
ply, and power the house purely from
batteries, reconnecting when things sta-
bilise.
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The built-in microprocessor control-
ler can also make de-bugging a system
much smpler. By connectingthe Green
Grid unit to a computer, either directly
or viaa phone line and modem, data
about the power consumption, mains
grid levels, and so on can be retrieved
and analysed in order to find and allow
correction of any problems. This*data
logging’ function also alows records of
power consumption at various times of
the day and week to be recorded, thus
providing valuable information for fu-
ture reference, should it be required.

Adding renewables

As the system basically consists of a
box full of batteries and a large inverter,
it makes sense to be able to charge the
batteries from renewable sources of en-
ergy if so desired, alowing consumersto
go it alone and generate some or al of
their own power. This is possibly the
most important feature of this system
from an environmental standpoint. The
system can accept aternative power
sources up to the continuous power rating
of the inverter, and this power will then
be fed back into the grid when in excess.

Users’ comment

So what do users of this system have to
say about it? Sandra Keith and husband
Max, of Richlands NSW, (who have been
using the Green Grid since April 1993)
say, ‘To know that you have power for
practicaly everything is great, that you
can carry on regardless of what happens'.
Sandra also suggested that the system
would have great advantages for dairy
farms, as cows get stroppy if their milking
routine is upset.

One comment from another user of the
system was that it needs a mains fall
indicator inside the house. The only
indicator is on top of the unit in the form
of aflashing light. If the unit isnot in a
readily visible position, it is perfectly
possible, as this user did, to flatten the
batteries very quickly with excessive
loads during an extended blackot.

Another problem that springs to mind
isthat during an extended blackout (sev-
eral days or so) the batteries will be ex-
hausted, and the user will be without
power anyway. This is because the bat-

tery storage capacity is reldively low
when compared to normal RAPS sys-
tems, which are usually designed for at
least three days reserve. This problem
could of course be overcome simply by
fitting a source of renewable energy,
such asa solar array or something simi-
lar, dthough it is interesting to note that
the users | spoke to had not considered
doing this.

Good for the power
company too

While the advantages listed above
may be great for the consumer on the end
of a very unstable grid line, there are dso
many advantages for the supply authority
themselves. Knowing that the maximum
power drawn from the line will have a set
limit, and that each homefitted with a
Green Grid will draw no more than this

limit, means more homes may be con-
nected to the same section of the grid
than before without the need to upgrade
the supply lines and associated equip
ment Also, by limiting the grid power
drawn, the supply lines to the residence
need only be able to carry the maxi-
mum level of power set by the micro-
processor.

So for people on or near the end of the
mains grid, the Green Grid system may
well be a dream come true. With its
ability to provide ample quantities of
clean, glitch-free power 24 hours a day,
it has the potential to become an industry
standard for grid interactive systems in
the future.

For specifications on the Sunsine range
of inverters, including the unit used in the
Green Grid system, see the inverter buy-
ing guideinthisissue.
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HEN Bob and Julie
WWhadcoaI go to work
they don't sit in an of-

fice. They spend their time cruising
beautiful Lake Tyres, in south-east
Victoria, in an 82-year-old wooden
boat. And when they take visitors on
atour, instead of the familiar drum-
ming of the engine and diesel
fumes, they enjoy peace and quiet
and the fresh air. It's because they
operate an electric-powered touring
boat.

A colourful history

Bob and Julie’s boat, the M B
Rubeena, has a long and interesting
propulsion history. Rubeena was built
in Sydney in 1912. She was licensed on
April 4, (six days before the maiden
voyage of the Titanic). She was brought
down to Lakes Entrance, Victoria on

the deck of a steamer and dumped into
the sea off Lakes Entrance.

Originally steam powered, the
Rubeena then toured the lakes until
1940, when the steam engine was
replaced by a six cylinder Chevrotet
petrol engine from an army Blitz truck.
In 1958 the Rubeena moved from the
main lake system to the more isolated
Lake Tyres.

Bob's family bought the boat in 1970,
and in 1975 fitted a four cylinder BMC
diesel engine, (the same as the onesin
the London Taxis).

Julie and Bob took over running the
boat in 1983. Ten years later the diesel
engine was getting very tired. One
night they were watching Beyond 2000
on TV and saw an item about electric-
powered boats in England. This got
them thinking and after three years of
research and determination they had
Australid' s largest electric boat.

Cruising in comfort

Powering the boat electricaly had a
number of advantages. The existing en-

gine was noisy, smelly and left an oily
scum in the water that couldn’'t be good
for the environment. Bob was also con-
cerned about the effect of the engine
vibration on the 80-year-old wooden
boat. Initialy the licensing authorities
had trouble working out how to handle
the application for the boat with an
electric motor. It took two-and-a-half
years to ease their doubts at something
this ‘different’. However, eventualy
they were satisfied and the Rubeena
had its official electric cruise on
November 12, 1993.

A cruise around Lake Tyers in
Rubeena is a wonderful experience.
The first thing you notice is how quiet
it is. Most tour boats come complete
with a microphone, amplifier and
speakers so the people can hear the
commentary over the noise of the en-
gine. The electric boat is so quiet that
Bob can speak to everyone on the boat
without an amplifier. Because the boat
is so quiet, wildlife is not disturbed, and
the boat can creep up on an amazing
range of birds and animals without dis-
turbing them.
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How It Works

The boat uses 24 Century Yuasa, two volt, deep cycle, lead acid batteries. They
are wired together to give 48 volts at 435 amp hours.

Running costs

The electric system is also more
manoeuvrable, making it possible for
the boat to get in and out of tight spots The battery bank is charged by a pair of 48 volt, 25 amp battery chargers. These
without a bit of bother. The Rubeena single phase chargers are ex-Telecom and wired so that after the battery bank
cruises at a comfortable five knots, a charges to 57 volts, one of the chargers drops out, halving the charging current,
similar speed to when the diesdl engine
was fitted. But the running costs are
much lower. Diesel fuel costs
amounted to $380per month. Now Baob
plugs into the power supply at the jetty
and he pays around $115 a month, close The ‘Curtis’ controller was supplied by a Sydney company. They supply a range
toa quarter of the prew ous cost. He adso of controllers for any voltage between 24 and 120 volis.
expects lower maintenance costs and
better life from the boat due to the less
motor vibration.

Bob has considered adding solar
electricity to the boat at some time in
the future. ‘It's too expensive at the
moment to run the whole boat on solar,
but maybe one day.” With the increas-
ing use of boats in our waterways and
the noise, air and water pollution that
comes with them, Bob and Julie's
electric Rubeena points the way to a
clean and practical future. If you are
down at Lakes Entrance, join them for
acruise. ©

The drive motor is a ‘Baldor’ 72 volt, 8 horsepower motor. Because it is being
driven at 48 volts its maximum power is about five horsepower. The motor draws
about 75 amps while operating at maximum power. The motor is operated by
a standard commercial electric vehicle controiler.
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NOEL'S TREASURES FROM TRASH
Low Cost Home Science Project #9

This project lets you build a simple |
power supply to give you from 1.5 |
to 6 volts to power anything from |

toys to torch bulbs and radios.

Sometimes we want to drive some |

piece of eectrical equipment that needs

between 1.5 and 6 volts. Dry cell bat- =

teries are ideally suited for this type of
task, but it is often difficult to hold the
cells together, as well as holding wires
to the cdlls. This battery holder and
switch can provide any voltage from
15106 volts.

Getting started

Using a can opener, take the tops and
bottoms out of the jam tins. Cut along
the seam in the tins and then cut off the
ridges around the top and bottom. You
should now be able to flatten out the
cans into pieces of tinplate.

Now, mark out the four patterns on the
tinplate, cut out and then fold as shown
in the diagrams.

You will need one each of parts A and
B, and two each of parts C and D.

Be careful when working with metal
like this as it is very sharp and can give
you a nasty cut. You may want to re-
move the sharp edges with a fine file or
emery paper.

Making the spring

Take the paper clip and straighten it
out. Wind it into a circle about 20mm
in diameter and spiral it in until you
have acircle about 10mm in diameter.
Pull this out about 10mm so that it
makes a spring like those found in the
battery compartments of radios. Solder
the spring into the middle of the 17mm
circle on part D1 as in the diagram.

Strip about six millimetres of insula-
tion from one end of each of the two
wires, and while your soldering ironis
hot, solder one of the wires onto part
D1 and the other onto part A.

The power supply at work.

Putting it all together

Wrap some insulating tape around the
ends of both parts D and the thick end
of part B, as in the diagrams.

Nail part A to one end of the wood
using 12mm nails.

Drill asmall holein part D2 and use
asmall nail to hold parts D2 and B
together, bending over the end of the
nail to secure it. To make surethereis
good contact between parts D2 and B,
you can solder a piece of connecting
wire with a couple of small loopsin it
between them. The loops allow the
wire to flex in the middle rather than
break off at the ends.

Push part B in between the slots of
part A to alow correct positioning of
part D2, position part D2 on the wood
and nail it on using 12mm nails.

Now put aD cdl up against part D2
and then place part D1 with its spring
against the battery.

Drill a hole through D1 and the piece
of wood so that the 60mm nail will hold
D1 in position when placed through the
hole. This position will give 1.5 valts.

More batteries

Remove the nail and dide D2 back so
that two cells can be placed end to end.
This gives us the 3 volt position. Place
one of the parts C between the two parts
D to keep the batteriesin place (the C

parts are simply clipped over the
wood).

Now drill another hole through the
wood so that the nail can be used to
keep DI in this position. Repeat, using
three and four cells for the 4.5 and 6
volt positions, positioning the other
part C in place when there is sufficient
room.

You will need:

« a piece of wood
315 x 39 x 19mm

« two jam tins
« 0ne 60mm nail

« two pieces of flexible wire approx
400mm long

« two crocodile clips or two plastic
spring type clothes pegs

« four D type cells (or AA cells made
into D cells -see ST#48)

« insulating tape

« Some 12 mm nails

« a paper clip

Tools needed:

« a drill and bits (just larger than
nails)

« tin snips

« soldering iron, flux & solder

« a pair of pliers
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Cutting and folding patterns for the portable power pack.

i i i from each wire and wrap the bare wire You now have a 1.5 to 6 volt power
Makmg a crocodile Cllp around one half of the closing end of a  supply suitable for powering al of
If you have no crocodile clips, you  spring clothes-peg to make substitute  those low voltage gadgets.
can strip off 40mm or so of insulation  crocodile clips. Good luck.
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Sydney Solar Centre

The biggest range of solar and energy saving
products in Sydney

Huge Range, Best Prices

Give us a call !!!
We can help you save energy, money and the environment
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. rainwater catchment . 240 & 12 volt energy efficient lighting

SOlar Craft between Glebe Point Rd and Grace Bros

259 Broadway Sydney Ph 02 692 0044 Fax 02 566 4360
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. Low-load power loss 8W

. 300% surge capability

. Very low noise level

. Revolutionary stand-by mode
. Bi-directional inverter/charger

TRUE SINEWA § * NSW RAPAS APPROVED

(all technical data and the
excellent sine wave confirmed)

Manufactured in Australia by:

ph. (058) 311 518 fax (058) 311 518
Distributor for WA: Solar Sales Pty Ltd, ph. (09) 362 2111
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BOOST YOUR SOLAR POWER!
Build a maximum power point tracker

G. William Slade

HOSE of you who are

familiar with solar cells

know that their daily energy
output is dependent on the amount
of light faling on them. Thereis a
second factor involved in squeezing
energy out of photovoltaics. The
load that is connected to the array
aso helps determine the total daily
energy supplied. To get the maxi-
mum daily energy output from your
solar cdl arays, you could use a sun
tracker (like the one in ST #47) to
maximise the incidental light in
conjunction with a device that op-
timises the load. Such a device is a
maximum power point tracker
(MPPT).

Essentially a MPPT matches the load
to the solar cell array by boosting the
current through the load so that the cells
are operating at their maximum con-
verson efficiency.

This MPPT will charge a 12 volt bat-
tery or run amotor if you wish. The
prototype of the basic design uses two
Solarex 10 watt panels, a 12 volt 7.0Ah
gel-cell battery and a shunt regulator
circuit. All the parts used in the
prototype came to less than $75 (ex-
cluding the solar panels and battery). If
more junk-box parts are used, the cost
can be reduced further.

The MPPT is based on switched mode
power supply (SMPS) technology and
operates at fairly high frequencies
(100kHz). Since the circuit operates at
high frequency, care must be taken to
keep al lead lengths short and all inputs
and outputs must be properly bypassed
to prevent radio-frequency inter-
ference. A metd (or metal-lined) box

Maximum Power

point for curve

Vi(p I-V curves for

PRP =0 ~pR=EROM

three values
of insolation

L% 5

Current output

Figure 1. An example of a solar array current-voltage (I-V) curve. The area of the
shaded box represents the electrical power transferred out of the array. The
maximum power point typically rests on the knee of the |-V curve.

should be used as an enclosure. The
battery is protected from overcharging
by using a shunt regulator. We shall
discuss these circuits in simple detail,
s0 if the terms are unfamiliar, do not

despair.

Solar cell
characteristics

Unlike a mains-connected power
supply, a solar cell array does not rep-
resent a constant power source. The
current varies almost in proportion to
the effective insolation (amount of
light). The output voltage follows a
non-linear relationship to the current,

0 the effective source resistance chan-
ges aswell. Figure 1 shows a hypotheti-
ca solar cell characteristic current-
voltage (1-V) curve. The shaded box
under the curve has an area equa to the
maximum power. As the insolaion
changes, we want that box under the
curve to change so that it fills up as
much area as possible under the I-V
curve (the area= V x | = Power is
maximum). In other words, we wish to
build a circuit that will maximise the
instantaneous power from the array
that is delivered to the load.

For most solar cell arrays using 36
silicon cells, the maximum power point
is attained when the array output volt-
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age is around 16.8 volts (0.47 volts per
cell) at 40°C (summer operating temp).
(This could be somewhat different
from array to array, depending on the
materials used to make the cells. Check
the specifications on your array.)

How it works

Our simple MPPT works by keeping
the array output voltage at a constant
value near the maximum power point
voltage (Vmp), by using the 78540
switching regulator chip (available
from Dick Smith for around $6.95). Of
course, as the solar insolation and array
temperature change (especially the
array temperature), the curve shapes in
Figure 1 will change, thereby changing
the location of the maximum power
point with respect to the array voltage,
However, by choosing an appropriate
voltage point, the error shouldn’'t be
more than a few per cent.

We will start off with a simplified
discussion of the MPPT to give an idea
of how the circuit works. The circuit is
based on a simple switching power
supply topology. Figure 2 illustrates the
main workings of the MPPT. Light
shines on the PV array, thereby energis-
ing the circuit. The switched-mode
power supply controller senses that the
array voltage is above 16.8 volts. The
controller turns the transistor Q1 on and
current begins to flow through the load
and L1. During the time that Q1 is
turned on, current is drawn out of the
PV array as well as the filter capacitor
Cl, thereby alowing more current to
pass through the load than through the
PV aray.

When the SMPS controller senses that
the array voltage is below 16.8 valts,
Q1 is turned off. Capacitor Cl draws
current from the PV array as it rechar-
ges, Additionaly, since no current is
flowing through Q1 anymore and in-
ductor L1 isresisting any change in its
current, diode D1 turns on and closes
the loop containing the inductor and
load (and filter capacitor C2). This ef-
fectively alows the energy that was
stored in the inductor’s magnetic field
(during Q1's ‘on’ time) to be fed to the
load during Q1's ‘off’ time. As the
PV’ s voltage goes above 16.8 valts, the
entire cycle repeats itself (tens of
thousands of times a second).

Figure 2 shows the generd circuit for
the so-called ‘step-down’ DC to DC
converter suitable for charging a six
cell, 12 volt lead-acid battery from a
16.8 volt power source. If you want to
charge a 24 volt or higher voltage bat-
tery, there are ‘ step-up’ DC to DC con-
verter topologies that can be used to
boost the output voltage above the
input voltage, but we shall not discuss
them here. Interested readers can look
inthe 1993 ARRL Radio Amateur’s
Handbook for a basic discussion of
step-up (and step-down) SMPSs.

To protect the battery from over-
charging, we use a so-caled ‘shunt
regulator’ to limit the battery voltage to
13.8 volts. The shunt regulator is a
simple circuit that is put in parallel with
the battery and that ‘shunts current
away from the battery when the voltage
gets too high. Figure 3 shows the basic
circuit.

It is very important that Q1A
(2N3055) is mounted on a heat sink
large enough to dissipate the full wat-
tage of your solar panels (in my case,
20 watts). The 2N3055 can safely dis-
sipate up to 100 watts if the proper heat
sink is used. For larger power applica
tions, more transistors in parallel can be

used. If you use a couple of 2N3055s
in parallel, be sure to put a 0.05W five
watt resistor in series with each
transistor’s emitter to balance the cur-
rents through each transistor.

Referring to Figure 3, the transistor
Q1A does not turn on until the diodes
Z1A, Z2A and D1A begin to conduct.
The two zener diodes drop 6.2 volts and
the plain diode nominaly has 0.7 volts
across it when conducting. The base-
emitter junction of the 2N3055 typical-
ly hasa 0.7 volt drop acrossit when the
transistor is operating in its active
region (i.e. turned on). This gives a total
drop of 13.8 volts across our shunt
regulator. This voltage should keep
your gel-cell battery happy.

Circuit details,
construction and
adjustment

The complete circuit is not much
more complex than the circuits in
Figures 1 and 2. The LM78340 IC is
practically a power supply on achip, so
the parts count is kept down. Figure 4
shows the full schematic diagram and

sense

PPN

| 4%

array

Load

Earth

Switching
transistor drive

MPPT block

Figure 2. Simplified schematic diagram for the switched mode step-down DC to DC

converter circuit.
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components are listed in the box on
page 63.

The prototype circuit was built on
veroboard using point-to-point wiring
techniques. Low current connections
were made using light-duty hook-up
wire. High current connections were
made using 1mm’stranded copper
wire to minimise losses and maximise
safety. Theinductor L1 was wound on
an Amidon FT-150-A powdered iron
mix J toroidal core using twelve turns
of Imm diameter enamelled magnet
wire. (This gives an inductance of
around 800uH.) The clamping diode
D1 and the blocking diode D2 are
high current Schottky barrier rec-
tifiers to minimise losses. The switch-
ing transistor can be any N-channel
enhancement mode power MOSFET
that can handle the current and volt-
age present in the circuit.

Start the construction off by solder-
ing in a 16 pin IC socket for the

. * * ¥
L 1A
Zo Fuse
D Qa
: 1A
; Load
— _+ -
. Gel
i Cell
- Rip ‘Battery~
.
- -
Input frony TR
MPPT (Ensure that the Shunt regulator block
polarity is correct when
connecting.)

LM78340 chip. Then arrange the
resistors, capacitors, diodes and tran-
sistors such that lengths of al connec-
tions are as short as possible. Make
sure that the Schottky diodes are in-
stalled properly. (See Figure 4 inset for
orientation of the diode.) Use an
ohmmeter or a small battery and alight
globe to check the diode direction. If
the clamping diode D1 is installed in-
correctly, your switching transistor and
D1 could be instantly destroyed on the
initial power-up.

The electrolytic capacitors must be
ingtaled in the proper way too. The
negative lead is indicated by a row of
minus signs running down the side of
the capacitor. The connections to the
source and drain of the MOSFET
should be made with heavy wire (be
sure that you have connected the tran-
sistor properly: see the inset of Figure
4). Clip a small TO-220 heat sink to the
MOSFET Q1 (if itisin aTO-220 case.
If not, use the appropriate small heat
sink). Sincethe MOSFET is either fully
on or fully off, it should not dissipate
much power, but it will get hot if there
is no heat sink and you are running it
with a 60 watt solar panel. All connec-
tions to the inductor L1 and the Schot-
tky diodes should be made with heavy
wire too. In the schematic (Figure 4),
the thick lines show the connections
using the thick wire. The thin lines on

the schematic indicate where the thin
wire is appropriate. Again, all wiring
should be as neat and compact as pos-
sible, especially the high current
wiring.

Once al wiring is done, connect a
10W 10 watt resistor across the MPPT
output terminals. Then, connect a cur-
rent limited power supply (or a solar
panel) to apply 18 to 21 volts to the
input without the 78340 IC installed.
The circuit should not draw any ap-
preciable current. Use your multimeter
to measure the voltages across the
MOSFET, and al the pins of the IC
socket with respect to earth. Pins 13
through to 16 should have the full 18 to
21 volts between them and earth (Earth
= Pin 11), while pin 9 should vary as
the potentiometer R, is turned
through its range. All other pins should
be at earth potentid. If they are not,
there is something wrong. Go back and
check that there are no short circuits.
The MOSFET should have zero volts
on the gate (G) pin, 18 to 21 volts on
the drain (D) and zero valts on the
source (S). If there is no voltage
anywhere and a large current flowing

Figure 3. Complete schematic diagram of the shunt regulator. Q1A must be mounted
on a heat sink. The fuse is a 5 amp 3AG size; a must for preventing fires. The
components list for the shunt regulator is given in the next section.

at the input terminals, check for those
pesky short circuits.

If dl the voltages are correct, remove
the power from the input and discharge
all the eectrolytic capacitors carefully.
Insert Ul into its socket. Be sure to get
it the right way around, otherwise it
could go up in smoke when the power
is applied. Once you are satisfied that
everything is right, adjust R, to its
midpoint and apply the power. Connect
the shunt regulator (in the proper direc-
tion, of course) you should hear a soft
whining noise emanating from the in-
ductor if everything is working correct-
ly. The transistor on the shunt regulator
should begin to get warm. The voltage
across the shunt regulator should be
between 13.8 and 14.0 volts (depend-
ing on the current).

The next task isto look at your solar
panel specifications for the voltage
Vmp, which is the voltage at which the
panel delivers its maximum power.
This is usualy listed for a certain
temperature and insolation rate. As
mentioned before, for a 36 cel array,
this lies around 16.5 to 17.0 valts for
1000 watts per square metre solar flux
at somewhere between 25° to 45°C am-
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Figure 4. The full schematic diagram of MPPT. In addition, the pinouts for the IRF-630
power MOSFET and MBR-745 Schottky diode are presented in the inset area. The
transistor and diode are viewed from the front. The block diagram at the bottom shows
the entire system layout. The shunt regulator block represents the boxed-in portion of

the circuit in figure 3.

bient temperature. As the insolation
and temperature (especially the
temperature) change, Vmp will change.
However, the maximum power point
voltage will not vary more than several
per cent, so you can experiment with
the adjustment to see what gives the
best result. If the array is to operate over
a wide temperature range, estimate
Vmp alittle low. Thiswill allow the
power rectangle (figure 1) to fill most
of the areaunder the VI curve over the
widest possible range of operation.

Generaly, with a little tweaking, you
can find a happy medium.

If everything seems to be working
properly, install the device in a shielded
box. A stamped or die cast duminium
box is ided, but a plastic box with metal
foil or screen glued on the interior will
work well too. Be sure that the shield is
connected to the common earth (the ‘-’
pin on the power input). Better radio
interference protection can be had by
using a prepackaged RFI filter from
your friendly electronics shop on the
input and output pins.

GDS
MBR745
|
K=cathode
A=anode
K | l A K A
Operation

Using the completed circuit is easy.
Just connect the solar panels to the
input, the shunt regulator, battery and
load to the output (taking care to ob-
serve the proper polarities), put the
solar panels in the sun, and away you
go! The prototype has operated for
weeks, continuoudly connected to the
battery, with no stuff-ups. Incidentaly,
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the output of the MPPT does not have
to be connected to a battery. The circuit
isideal for matching motorised loads to
your solar panels. If you are operating
a smal water pump that runs at 12
volts, connecting it to your solar panels
will only give you about 70% of the
maximum power. The MPPT will supp-
ly 87% of the maximum available
power to the pump motor (13% of the
power is lost due to inefficiency of the
components - mostly in the inductor,
capacitors and MOSFET).

The efficiency of the MPPT varies
with the output voltage. The circuit will
operate at low output voltages, but the
efficiency drops off rapidly as the
MPPT output voltage dips below five
volts or so. Despite this, at six volts, the
prototype MPPT is still operating at
about 65% efficiency.

Some benefit is still gained in spite of
the increased loss. Of course, this
depends heavily on the quality of the
components used as well as the con-
struction practices. The components
used in this project were standard
cheap off-the-shelf parts. High ef-
ficiency for a wide voltage range could
be gained if an expensive, high-quality
switching power MOSFET were used.
High quality, high current electrolytic
capacitors (like the kind you find in
inverters) would have also increased
efficiency somewhat.

Experiment with various components
and see which give the best perfor-
mance. Even with a handful of ‘junk-
box’ parts, you can build an efficient,
practical device! %

Send your name and address with a
cheque for $38 ($25 concession) to:
Alternative Technology Association,
247 Flinders Lane, Melbourne 3000
or phone (03)650 7883 for more
details.

List of components needed to build the MPPT
and shunt regulator

The part designators (Q1, R1, etc) refer to the designators in Figures 3 and 4.
The IRF 630 and MBR 745 are available from Vorlac Electronics In Hun-
tingdale, VIC. The 78540 can be bought from Dick Smith Electronics. The
Amidon powdered iron toroid core for L1 can be had from Stewart Electronics
in Huntingdale, VIC. All other parts are readily available at your favourite
electronics store.

Ql.veeereiiieeeeerieeeaneeen. IRF-630 N-Ch Power MOSFET

QlA ... 2N3055 NPN Power transistor

D1 &D2.......cccouvvusee.e... MBR-745 Schottky rectifier

D1A. ... TN4OO4 silicon rectifier

Z1A & Z2A................... 6.2 volt 1 watt Zener diode
R1.iicicecniiieeee. 1000 ochm 14 watt resistor
R2...cccooeveviveerirennee... 180 chm 14 watt resistor
R3..ccccoovirrerinrnecsiranen... 27K ohm 14 watt resistor
Radj.....cccccceenrurnnen... 2000 ohm V4 watt variable resistor
R1A........ccocoeenirinnnann. 1500 Ohm 14 watt resistor

Cl .. 1000 pF electrolytic capacitor (35WVDC)
C2&C3.......ceveeemnee. 1 UF tantalum electrolytic capacitor (35WVDC)
C4....c.ivvvvcrievennnn.n. 0.1 UF polyester capacitor (SOWVDC)
C5..vciiiniecnciieeannn 0.001 UF polystyrene capacitor (5S0WVDC)
C6 & C8........ceern.n. 0. TUF polyester capacitor (SOWVDC)

C7 ovveeinicirennaennnnenen.. 4700 UF electrolytic capacitor (35WVDC)
Ut ..., 78840 switching regulator IC

Extra parts

12 volt 7.0Ah gel cell battery

heat sink for Q1

another heat sink for Q1A

panel voltmeter

PV array

box enclosure

assorted terminals and binding posts
knob for Ragdj

wire

fuse holder

small prototype board

10 ohm 10 watt wirewound resistor
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SIEMENS

SIEMENS

Wind
Solar
Micro-hydro

Battery Inverter

For further information on SIEMENS
inverters, contact :

Siemens Ltd.

544 Church Street

Richmond, VIC 3121

Features include :

Backup - Sine wave inverter

Generator - fully rated battery-charger

L
@

- Power booster : parallei with generator
- no break when generator switched on/off
- LCD for data display

Benefits are :

- main quality ac power

- no battery-charger required

- allows use of smaller inverter an/or genset

Load

Phone : (03) 420 7595
Fax: (03) 4207477

A\

"SPECIAL OFFER"
2400 WATT 24 VOLT

Modified Square Wave
Inverter

$1190.00°

Tax Exempt

25 Only at this price
with full 12 months
warranty

The 12 Volt Shop

Ph. 094705949
968 Albany Hwy
East Vic Park 6101 Fax. 09 4705949

* Price does not include postage and handling

GENERATI

e

MAENS MONTIOR

Check the quality of
your AC power at a
glance with the VF-100
Mains Monitor.

Voltage and Frequency are both controlled by the governor on
most generators. A simple adjustment can save on fuel and
avoid expensive repairs to sensitive equipment such as com-
puters, televisions and videos. Simply plug the VF-100 in to a
power point and observe a direct read-o «t of your Frequency
and True RMS Voltage output. i

Callignee Electronics
Telephone (051) 955 503
PO Box 483

Traralgon Victoria 3844
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This is an update of the Inverter Buying Guide which was published in Soft Technology #37.

Alan Hutchinson

supplied by the power utilities

in an aternating current (AC)
form at 240 volts. The voltage
polarity (and hence the current
flow) reverses 50 times per second
(50H2). This standardisation has al-
lowed mass production of eectrica
appliances, and there are few ap-
pliances available that operate on
different voltages.

This is unfortunate for users of ater-
native energy sources such as solar or
wind. The energy from these sources is
usualy available only in a low-voltage
direct current (DC) form (typically at
12, 24 or 48 volt). It is normally stored
in batteries to provide a continuously
available power source.

Thanks to the automotive industry, a
limited range of 12 and 24 volt applian-
ces is available. However, many
devices are not available - have you
ever seen a 12 volt microwave oven? -
or you may have a household full of
conventional appliances that you don’t
want to replace. These difficulties can
be overcome by using an inverter.

I N Australia, electrica energy is

What is an inverter?

An inverter is a device that converts
energy from a DC source into an AC
form, similar to that supplied by the
electricity utilities. This allows you to
run conventional 240 volt AC applian-
ces from a low-voltage source, such as
a windgenerator, photovoltaic panels
or batteries. It works by using fast
electronic switches to effectively
reverse the connections to the battery
50 times a second and then feeds this
through a transformer to change the
voltage to 240 volts.

When do you need an
inverter?

The most common form of energy
storage is a battery. Thisis a low-volt-
age DC source. Bearing this in mind,
there are two main reasons for choosing
to use an inverter:

1. You want to use conventional 240
volt appliances.

2. It is a better way to move large
amounts of energy around. To deliver
the same power as a 240 volt source, a
low-voltage source needs to supply a
much higher current. Because of the
high current, the wiring for low voltage
needs to be much thicker, and hence
rather more expensive. Reliable high-
current switches are also expensive and
more difficult to operate. For large sys-
tems, it is preferable to use conventional
240 volt wiring and run the whole system
from alarge inverter.

Choosing an inverter

There are many considerations in-
volved in choosing an inverter, but the
main two things you need to determine
are the power output required and the
input voltage.

Power output

The power level that may be drawn
from conventional mains power supply
is only limited by the wiring capacity
and the fuses. However, an inverter can
only supply up to afixed level of power.
If you attempt to draw more than this,
the inverter is designed to turn off to
protect itself.

The maximum power rating of the
inverter must be higher than the total
power regquirements of al the applian-
ces you wish to use at any onetime. So
the first thing you need to do is to

determine the appliance (or appliance
combination) which will draw the most
power. The inverter you choose must
be capable of supplying at least this
amount of power.

Inverter power ratings range from
small 20 watt inverters intended for
single fluorescent tubes up to 15000
watt dreadnoughts.

Input voltage

An inverter is designed to operate
only a a specified input voltage and
cannot be used a a different voltage.
The commonly available voltages are
12, 24, 32, 48 and 110 volt.

Twelve volt inverters are the most
common choice for low power require-
ments. As power requirements in-
crease, it is better to choose a higher
input voltage to keep the input current
down to practical levels.

The largest available 12 volt inverter
is 2800 wetts, and even this is con-
sidered undesirable by many in the
field as it requires average currents of
280 amps, which not many battery
banks will support for a sustained
period. The largest 12 volt sizes from
other manufacturers are all around
1200 watts continuous.

As arule of thumb, for low power an
input voltage of 12 volts is a good
choice because it reduces the number
of cdls required in the battery bank. If
your power needs exceed 1000 watts,
consider setting up at 24 volts. Above
3000 watts, think about 48 volts.

CORRECTION ST#48
Regulator Buying Guide

Prices given for Plasmatronics
regulators were wholesale, not
retail as implied by our table.
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Inverter details

Power output

Inverter power output capability can
be defined in a variety of ways. The
continuous power rating is the usual
basis of comparison. This rating
depends on the ambient temperature
and can be reduced by up to haf for
operation at 45°C. You should therefore
keep the inverter cool and well venti-
lated.

Some manufacturers make provision
for additional inverters to be coupled
with the origina inverter to increase
the total available power output at a
later stage.

Most inverters can supply consider-
ably more power than their continuous
rating for a short period. This surge
capacity is useful for appliances which
need a much higher starting current
than their usual operating current. A
refrigerator consuming an average
power of 200 watts may well require
1000 watts for afew secondsto start it.

If large starting loads are a problem,
inverters that can sustain surges of four
or five times larger than their con-
tinuous rating are available.

The surge ratings in the table should
be treated with a little caution. There is
no standard period over which the
surge rating isto be valid, although five
seconds is typical. If surge capacity is
critical in your application, you should
check the actua specifications or tak
to the manufacturer.

Overload handling

There are differences in the way
various inverters handle overloads. All
inverters have thermal overload protec-
tion which will protect against sus-
tained moderate overload.

When confronted with a large over-
load, such as a stalled motor, some in-
verters will simply turn off. Others
limit the current output, which is
preferable, because the inverter will
gtill deliver some power into the load.
This may be enough to get it going.

Reactive power handling

Inverters vary in terms of their ability
to handle loads that are not purely resis-
tive. These ‘reactive’ loads do not use
al the energy supplied to them each
cycle. They store some (al in the case

Basic electrical terms

Voltage

Voltage is the strength of the electromotive force which drives an electric
current to flow around a circuit. It is measured in volts (V). An analogy is the
pressure of water in a pipe, or the fall of water on a river.

Current

The rate at which electrical charges are being moved along a wire or other
conductor is called the current. It is measured in amperes (or amps for short).
An analogy is the rate of water flow in a pipe or river.

Power

Power is the rate at which energy is transferred or used up. It is measured in
watts (W). In AC systems, the term volt-amps (VA) is often used to describe
the power output instead of watts. This is because, technically, ‘watts’ is
reserved for the ‘real power component of the total power. The power used
in an AC circuit depends on the power factor. For resistive loads (eg. an
incandescent light globe), the power factor is one and the power drawn in watt
is equal to the VA rating. For loads which have some inductive or capacitive
component, the power factor is less than one and the real power drawn in

watts is less than the VA rating.
Power factor

capacitor doesn't use any power)
Load

known as the load.
Reactive load

The power factor is the ratio between the real power in watts, dissipated in an
electric circuit, to the volt-amps applied to the circuit.

A power factor of one means that the voltage and current are completely in
phase and all power delivered by the source is used by the load.

A power factor of zero means that the voltage and current are completely out
of phase and no real power is actually used by the load. (A pure inductor or

Any device or appliance that is connected to the inverter and draws power is

Any load that has a capacitor or inductor in it is a reactive load.

of pure inductors or capacitors) of this
energy and return it to the source later
in the cycle. Thisreturned power hasto
flow back through the inverter. Thein-
verter can either let it flow back to the
battery or dissipate it within itself.

Some inverters, such as the Power
Conversion Devices range, dissipate
the power internaly. This limits the
power factor range and makes them
less suitable for running motors.

One consequence of this returned
power is distortion of the voltage
waveform around the zero crossing. To
control this, many inverters use ‘dead
space clamping’ to hold the voltage to
zero during this part of the cycle.

Most of the larger inverter designs use
various forms of ‘reactive current
control’, which alow them to handle
loads of any power factor. If you are
running motors or complex loads, such

as a large bank of fluorescent lights,
you would do well to consider an in-
verter that can handle any power factor.

Efficiency

Inverters waste some energy in the
process of conversion. There are two
components to this loss. The idle or
no-load loss is the energy wasted when
the inverter is not supplying any power
to aload. The other part of the loss is
roughly proportional to the power
being drawn. Efficiencies range from
95% (that is, five per cent lost) at best,
down to about 50% to 60% at worst.
There are significant differences be-
tween inverters in this area, and you
need to consider what power you will
be using the inverter at most, and to
make comparisons of efficiency in this
range.
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Autostart

To avoid wasting alot of energy while
no appliances are turned on, most in-
verters now automaticaly switch to a
standby mode which doesn’t consume
much energy a al. As soon as the
autostart circuit detects that an ap-
pliance has been switched on, it
switches the inverter back to normal
mode and starts supplying power.

There are a number of autostart tech-
niques, some better than others. Older
inverters used alow DC voltage to test
for current flow, which worked well on
resistive loads, but was a problem with
some other loads, such as fluorescents.
Most manufacturers have switched to
using systems which work better.

For autostart to work, a minimum
load - usualy about 10 watts - is re-
quired.

Waveshape

The voltage supplied by the
electricity utilities varies smoothly
with time in the form of a sine wave.
The cheapest way to make an inverter
is to switch the DC voltage back and
forward. This produces a square wave
output voltage. This is fine for incan-
descent lights or heaters, but will cause
motors and ballasts to run hotter than
normal. By leaving a gap between the
positive and negative segments, a
modified square wave -which is a bet-
ter approximation to a sine wave - can
be created.

Some appliances will not operate cor-
rectly on square wave inverters.

One thing to be careful of regarding
modified square wave inverters is that
they vary the on/off ratio as a means of
regulating the output voltage. This
means that when the battery voltage is
high, the output dead space can be large
enough to cause problems for some
switching power supplies, such as
those in persona computers. In this
case a sine wave inverter would be
better. Also the peak voltage of a
modified square wave inverter is lower
than that of a sine wave inverter. This
may cause problems with devices, such
as some fluorescent lamps, which rely
on the peak voltage for starting.

Many manufacturers now produce
true sine wave inverters. These produce
quite an accurate sine wave either by
using resonant circuits, or filtered pulse

width modulation (PWM) schemes.
The Rainbowsine, for example, uses
resonant circuits and the Siemens Sun-
sine uses filtered PWM. These inverters
produce the best approximation to the
mains supply, but at roughly double the
price of a similar size modified square
wave type.

The points in favor of sine wave in-
verters are;
« correct peak voltage
. higher efficiency
. fewer equipment compatibility

problems

. lower distortion, noise & RFI.

The only point against them is their
cost!

DC isolation

In most inverters, the output is electri-
caly isolated from the input. This can
be a - literdly - lifesaving feature!

Noise

Some inverters, such as the Sunsine
for example, make significant
amounts of audible noise.

Square wave inverters can couple
audio and radio frequency electrica
noise into appliances - such as bars on
a television screen or hum in a stereo
system - which can be annoying.

Fluoro inverters

Most large inverters are not very effi-
cient when only delivering 20 to 30
watts of power. If you are only running
low power fluorescent lights for sub-
stantial periods of time, it may be better
to use a separate small inverter for each
light. One-tube fluorescent light in-
verters are available from Choice
Electric from about $20 for the cheap
imports, up to $60 for more substantia
units.

Protection

Inverters are usualy protected from a
variety of errors that users can make.

Reverse polarity

Most inverters use a contactor relay
both as an on/off switch and as protec-
tion against connecting the battery the
wrong way around. This is preferable
to using a diode, which wastes a lot of
power.

Battery undervoltage

Inverters usualy turn off if the battery
voltage falls too low. Thisis to protect
the battery from damage due to over
discharge.

Battery overvoltage

To protect the inverter (and the load)
there is usualy an overvoltage cutout.
The voltage a which this occurs is
something you should note with care.
There is an increasingly common prob-
lem occurring because battery
manufacturers are wanting higher
boost voltages when charging their bat-
teries, and some inverter cutoff vol-
tages are below these. This means that
these inverters will turn off a some
time during the daily charge, which is
very annoying if you are using a com-
puter at the time!

Output overload/short circuit

If theinverter is overloaded, it will get
too hot and the over temperature
protection will turn it off.

Low output voltage

Some inverters will switch off if they
are unable to keep the output voltage
high enough. This will protect some
appliances that can be damaged by
under voltage or ‘brown out’.

When a fault occurs, the inverter can
reset itself automaticaly if the fault
condition ceases, or it can be reset
manually. The automatic reset is useful
if it saves you frequent waks to the
inverter shed, but the manual reset is
safer and makes fault finding easier
because you can see which fault caused
it to turn off. Some inverters have
remote fault indicators.

Physical design

Physical design is important to
prevent dust, condensation and bugs
penetrating the case. The finish of the
case material should be considered be-
cause a battery shed is a corrosive en-
vironment.

An inverter that uses a 50Hz trans-
former will of necessity be rather
heavy. Inverters that use higher fre-
guency transformers can be alot lighter
for the same power rating.

Cooling may be done by natural con-
vection or enhanced by fan forcing (at
the expense of having moving parts).
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The battery connection is either a pair
of bolts on the back of the case or a pair
of short heavy-duty flying leads (some
with alligator clips on them).

Dale Butler (who designed the Sun-
sine inverter) used to claim that by
liberal use of zener diodes across FET
gates, etc, that he could give his in-
verters a sporting chance of surviving
a lightning strike on the solar panels.
I’m more inclined to think that some
judicioudly placed lightning rods and
lightning arresters may be a surer op-
tion. If you are in a bad lightning area
you will need to give some thought to
this.

Battery charge option

Some inverters will work backwards
as battery chargers. This adds another
level of complexity which may not be
worthwhile, as many generators have
battery chargers built into them.

Warranty

Warranties are usualy in the one-to-
two-year range.

Installation

The connection between the battery
and the inverter should be as short as
possible and use heavy wire or copper
braid. The connections should be done
up tightly (or else they will get hot) and
covered with a grease layer as cor-
rosion protection.

Due to the proximity of the inverter to
the battery bank, spark precautions are
needed. The initial connection should
be done with the inverter turned off, or
the fuse taken out, so that there is no
spark when the lead is first connected
to the battery. If the inverter case is
open, there is a further possihility of
sparks from the relay contacts.

To reduce losses in the front panel
power outlet sockets, some of the larger
inverters provide a junction box for a
hard-wired connection.

If @240 volt generator isto be used as
an dternative energy source, a double
pole change over switch should be used
to switch between the inverter and the
generator.

Safety

Be careful - 240 volts AC is enough
to kill you. Wiring for 240 volts should
be done by a suitably competent per-

son. According to one school of
thought, it is generally safer to have the
inverter output floating with respect to
ground than it is to earth the neutral.
This is because shorts or accidental
contact between one side of the circuit
and ground are far more likely than
shorts between the two sides of the
circuit. If the inverter output is floating,
then shorts to ground will not be
dangerous.

The other school of thought, now
being enshrined in the accreditation
standards, wants to earth everything in
sight so that if there is a fault it blows
the fuse. This approach adds roughly
$400 to the price of an ingtallation and
is considered to be of dubious benefit
by some. Ask your ‘accredited
installer’ why it's a good idea.

Inverter problems

Fluorescent lights

Some inverters will not autostart
fluorescent lights on their own. Some-
times it is necessary to turn on an incan-
descent lamp to get the inverter going.
Once the inverter is running, the lamp
can then be turned off. Most, but not al,

of the inverters mentioned in our table
claim to start with fluorescent lamps.

Flicker and buzzing can be a problem
when sguare wave inverters are used.
Fluorescent lamps are noticeably more
noisy on square wave than sine wave.
Compact fluoros with electronic bal-
lasts may not work properly.

Motors

The start-up power requirement for
larger induction motors will often trip
out the inverter overload. If you want
to start motors, choose an inverter with
a high surge power rating and with the
ability to handle any power factor.

Problem loads

Half-cycle loads

Some hair dryers or heating elements
use a diode for their half-power setting,
which results in a large imbalance be-
tween half cycles and consequently,
transformer saturation. Use them only
on high.

Waveshape intolerance

Some electronic controllers for fans,
some electronic timers without trans-

Inverter manufacturers and suppliers

Advanced Energy Systems Pty Lid
(Sinemax)

PO Box 375, Como WA 6152
ph:(09)470 4633

Altronics Distributors Pty Ltd
174 Roe St, Perth WA
ph:(09)328 2199

Australian Solar Distributors
5/83 Hector St, Osbome Park WA 6017
ph:(09)244 2686

BP Solar (Trace)
PO Box 519, Brookvale NSW 2100
ph:(02)938 5111

Butler Solar
PO Box 329, Castlemaine VIC 3450
(054)74 2301

Choice Electric Company
3 Prospect St, Bowen Hills QLD
ph:(07)252 4909

CSA Energy Technique
PO Box 2207, Shepparton VIC 3630
ph:(058)31 1518

Jaycar Electronics
6 Leeds St, Rhodes NSW 2138
ph:(02)743 5222

Latronic Sunpower Pty Lid
PO Box 73, Moffat Beach QLD 4551
ph:(074)91 6988

Power Conversion Devices
2/6 London Dve, Bayswater VIC 3153
ph:(03)761 1252

Rainbow Power Company
PO Box 240, Nimbin NSW2480
ph:(066)89 1430

Selectronics

25 Holloway Dve,
Bayswater VIC 3163
ph:(03)762 4822

Sharpe & Jeffcott

5 McLaughlin Ave,
Sandringham VIC 3191
ph:(03)598 5775

Siemens
544 Church St, Richmond VIC 3121
ph:(03)420 7595

Wind Energy Australia (WEA)
20 Homestead Dve, Bangholme VIC 3175
ph:(03)773 2935
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formers, and some VCRs cannot cope
with a modified square wave power
source.

Mains-powered haogen lamps may
flicker because they can cool significant-
ly during the waveform dead space.

Computers

Most computer switching power sup-
plies do not have alot of energy storage
capacitance. If an appliance with a
large starting surge is turned on while
the computer is running, the computer
power supply may drop out, causing
the computer to crash. You might con-
sider a separate small inverter of about
300 watts just for the computer. The
printer can be connected to the main
inverter. <

ABOUT THE TABLE

The table compares the charac-
teristics of most of the inverters
available in Australia today. Listings
are arranged in order of increasing
continuous output power, to allow
you to compare the inverter options
at the power capacity you require.

KEY

Waveshape

M = modified square wave
S = sine wave

SQ = square wave

Indicators

L = low battery voltage
H = high battery voltage
O = overload

S = standby

T = over temperature

Protection

R = reverse connection
O = overload

T = over temperature

V = over or under voltage
U = under voltage only

H = over voltage only

THD = total harmonic distortion

rrp*

Recommended retail price (does
not include 21% sales tax). In-
verters are sales tax exempt if used
for solar electric systems.

# These prices include sales tax.

rp*

Comments

Weight

SizeWxHxD

entries are in order of increasing output

Protection

Output
current limit

Indicators

Output
isolation

de

Start with
fluoro only

90

299
185
349
369
160
415
200
699
565
749

#

Australian made

Impulse start,
reactive card
12 month
warranty

12.2| 24v available, very
robust

2.7 | Reliable and robust

0.75| compact size

0.42

4

4.2
4.2
4.4
5.3
3

25

cm
14/8/16
166/17111
15/4112
14/10/17
10/4/14
19/14/23
25/8/22
20/13/23
ROTV | 26/11/23
ROTV | 26/10/23
ROTV | 30/15/23

RO
ROTV
ROTU
oTv
uo
ROVT
RO

(¢}

no
no
no
no
yes

LHOS |yes
yes

LHOS |yes
T

Power
LHO
T
Power
LT
Power
Volt
LOT
LHO
LHTS

yes
yes
yes
yes

yes
yes
no

yes
yes

Min. auto
start load

Auto start

ing gui

Wave shape

Standby
power

Idle power
used

Inverter buy

Power factor
range

Efficiency at
% of full load

10
2
40
10
4

no

S |yes
no

S |yes

0.048 | M | yes
0.24 |M |yes

0.48
0.012| — | yes

0.78

10
18
48
9.6
14.4
10

+#0.75| 0.8
%086 (10

0.31

all
all

100
86
80
90
90
90
80
85
75
82
83
75
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Supplier

nbow Power
Australian Solar
Distribytors

——

Wind Rnergy
Invert-y-power
Rainbow power
Company

Australia

[Rair

Jaycar
Jaycar
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Jaycar
Power
Conversion
Deviceg

Co

b



abins ci-zigaL sioinguisia
66¥E anIssew ‘'GHL1%E>| 61 8€/0z/8E| ALO| S9A| s101| seA| sehk —| s9k}| g } - e 26| 18| 00PS — | ooo} GL-01 z smirug | Jejog ueyensny
G.pe | osiesabreyo Kisneg | ce| 8z/26/5S e %3 0002 — | ooo0t 01/000L/¥Z swoshg AB1aug
056z | osessbreyo lianeg| sz | ee/czisz| ALOM | SOA| LOH1| s9A| sak 6| sOA| g | 81t Bt e 68| 68| 00Zi — | O0se 9e-1e ¥Z 0l/068/¥Z paoueApy
10 yo-S'Lly 8y
opew 30 ZES0z| e
6601 ueyensny %004 | 21 9z/eL/0e | ALOYM | $®A] SOH1| Ss8A| soh| ‘lpe| sehk| w €0 — e ¢6| 68| OOlT —| 004| 9i-50L cl VYA00L sotuoseT
§96 piea anjoesl g0z ¥ SI0nqUISIa
568 Auewem Az | v | zesine] ALO| SeA| 1OIH| seh oul gL s9h| w!ispo0 ot e 06| S8 | 0002 — | 089 Si-0l 2L | 000Z @sdip3 | Jejos ueyensny
o g 21, ‘oo s 720 s8| 161 0o0c | 006 2602 | v | SSVZI0001dS | on iy o any
068 veiessny ‘I3 Mol | 68 | 6Z/8L/YZ | ALOY | SeA| 10HT| S8A| s8h z| sek| wl eeg] o1 r€0| 08| L8| 00EZ| 0SL| 009 9L-0L | 2l | SSTL-009 IdS SOIU0AINOG
s 50 056 ve-0z| ¥C
088 6 €1/92/0€ | ALOY sA | JOH1 sak | s8k pe| seh|{ W €0 — e 26! 06| 000€] 0GZ| 009 L1-0} 43 009 ung/s soluoie
Sdn ‘(vol) onelg
6621 1ab1eyaysapanuy 0€-02 144 $2-9 080
Sdn ‘(v0Z 2 onelg sionauisia
6601 Jabreyoyauaau] 6| 9zisiez| ALO| SseA| s101| sek — —| oulnw — [ - —] — | 096 —| 009 §i1-01 4% Z1-9 090 | Jejos ueleqsny
¥200| 891 ve SLL9M
669 - —| Aoy — —| —=| —=| —| seklps|zro0| ve|l —| o8| —joozt{ —| o009 et T VLLOM ooy
70 vogLy| 8b
opew 50 28602 | #2
668 uelensny %001 8| o9zieroe | ALON| S8K| SOH1| soAk| sak| ‘lpe| seh| w €0 — e 26| S8 0G9L| 008 0S5} 9l-50! zl YADSS sojuoseT
elelisny
G6L L swsevz | ALOY ou| SOH1 — — sz!| s°h| m — ot - 06{ —!| 0§ —1 00S| et-6'82 A% G0Z¢ ABiauz puim
# Sjjon/
ozy ot | veoveZ 0 ou | sdwe - — —| ou|ln — 6 - g8 — - —| 00§ - 4 0S0SIN Jteofer
swajsAg Abiau3l
osvz | osessbieyd lisweg | zz| eerzisz| ALOM | SeA| Lowd| seh| sek 6| s9k| g| 950 g| m| e8| salooor| —[ oo0§ 8L-0L| 24| OlOOSEL pasueapy
sJjoinguisiq
6vS preoannoeay | 52| 9zeuizl ALO| seA| 10| sek ou 51| s8h| Wlsro0 ol e 06| &8 | 00T —| 0s¥ 0€-02 ¥2 | 0021 @sdip3 | Jejos ueiensny
SL/ISTIVT m .8 059 0S¥y | 2e-9'L2 124 144144 eleASNY
652 8| swizwz| ALOY ou| SOHI — — gz| seh| W —_ 81 - 08i{ — | 009 — 1 oov| 91-801 L y0ZL ABsau3 puM
10 y9-SLy :14
opew 50 2€60Z| 2
66S uelensny %001 9 1zieusz | ALOYM | soA| sOoH1| soA| seA| fpe| sahk| @ €0 — lie ¢6| G8| 0SOL| 009 OSE|96GL-801 Zl VAOSE sooneq
sJonquisig
66 preooagoeay | 52| ozruiz| ALO| SPA| LOTH| seh ou 61| S8A| W isp00 ot Ite 06 | S8 | 000 —| 08¢ G1-04 Tl | ulod Jamod | Jejog uelelsny
00§ 06 ers8e| 2e 0ze -
[ 4 Hejs ajoway 9| €u8LZZ| ALOY ou| OH1 —_ — —| ou| pw - Zl - 08| — | 0s¥ —| 00t | 9i-80t 2l €0cl AB1au3 puim
$ By wo M M m WL 0Ll M | M | M A
(o] o o =
2 M € > 8 s |8 m W - m m. m m
€ x 8 E e o £ o7/t |8 g |8 | &= » | £ |o | z i
- S - =l 8 to.mo.w.mt o 2 2 v c3 89
: 512 |5 |2gf |E8:g%: ¢ |2 Tg oy Eyss oBeon | 2%
— [ 3 : —
2| e | 8 S |S5E S |59 58/ £5/ 2|3 §8§28 358 ndino Jemod andu ] s 5
£ |o S|lo @ 05 £ O w80« |2 haBFafiws = Z0
ndino Bujseaisuy Jo JBPIO Ul aIB SO Q—U_-.-m Bul >=Q JopAU| ABojouydaj }os




$00Z V| zeszion| ALy ou —| seA| ou 1| A | w| etof —| nel —] ss| —| —] oot -1 zioz Jejos dg
opew S0 z6 2E60Z| 2
6681 vetlensny %001 | Ll | ze/croe | ALOY| seA| sown| sek| seA| pe| seA| w| co| —| mwe[ o6| s8|oose| —|oszi| orsoL| 2t WAOSZL souose’)
ajqejieAe ajowal  000%
eel ‘MueuwemiAz| gL | zersuie| ALO| seh| 1OTH| seA| ou| gi| seA| w|evo0o| sz| we| o6 s8|ooor| —|oszi oc-0z| ¥ asdijo3
PJED BARORSY
66zt ‘AuewemAz | gL zeiguie| ALO| s9A| 1OTH| seA| oul i | seA| w|evoo| sz| we| o6| s8| ooor| —| osZi 0£-0Z| ¥Z |000V @sdiol
SiqE|leAR BJOWAS
‘fided peoj aAjoeal S 000¢
zecl Jaybiy AmiAz | gL | zeisuie| ALO| SeA| JOTH| seA| ou| gi| sek| w|svoo| 61 re{ oe| s8|oooe| —i oszZi st-oL| 2 asdiip3
Aeded peoj aagoeal S 000€
6vel | Joubuy ‘AueuemiKz | 81| zeisine| ALO| SoA| 1OTH| SeA| ou| 61| sek| w|evoo| 6L ne| o6| s8|oooc| —| oSzt SLoL| 2t asdijo3
8jge|ieA. ajouias
‘pied safoeal o 000¢
zzel Kueuem Az | g1 | zesine| ALO| sek| joH| seA| oul gy | seA| wiaevoo| 61| we| o8| s8|oooe| —| oszt si-ob| 2zt asdyo3
pJed anpoeal siongusig
6641 ‘Ruewemikz | g1 zesine| AlO| sek| JotH| seA| ou| g1 | seh| wievoo| 61| wne| o6 s8|oooe| —| oszi si-0t | Zi |ooog asdiog | sejos veyensny
apeuw ‘Jsny ‘Queuem SSZL-i00ZL | Jamod-e-uaauj
gebi | Az GSLISSVAVM | 61| Lenzree | ALoy| seA| soH1| seA| sk v| A\ W| ezz{ 2 |eo| e8] 98| oogv| osyL| oozL| SsiL-oL| ZL IdS SOIU0AI3I3S
162 L] zesergl| AN ou —] so ou z| sk W] 1zo| —| ue| oe] 9| oo0z| —1|oozL|zoegiz| ¥2 w$Z0Z Je|0S dg
0822 osjesabieyd | ¥1 OH1 — - 2000101
0861 QHL%ZL>] €1| 9e/24/12| ALOY| S3A | SOHT| seA| seA| Tpe| sak| g | g0 8| ne| e8| o6f{o00zZe| —| oozt ze-0z| #2 000101 VS0
96 vz £6.0M
666 €zl | ezrwve| AOW| — - —| —| —|sekjpos| | ®¥| —| e8| —]|oovz| —{ oozl -1z Z6.9) soony
Svdvd
oscz | usblewo QHL%T'L>| vl | 8E/LLILE OH1 - — 900010L
Svdvd
0202 '‘QHL%Z'b> | €L| 9e/2b1z| ALOY| S8A} soH1| seh| sok| pe| sek| 5| g0 8 we| ee| 68{008Z| —| 0Ok gL-0L| 2 000101 VSO
0 voSiv| 8v
opew S0 zes0z| w2
66¥L uelensny %00L | vL| 9z/cLoc | ALOY| S9A| gOM1| seA| sek| fpe| sah| W[ eo| —{ we| 26| s8|ooe| —|osoL| ersoL| =zt VYA0SOL souone
orrl vl zz 18 ze51z| v2 X4 -
sZyl G| ewoerse| anod| oul soHn| —|[ —| sz|sehAlw| —| 2| —] o8] —]oost| —|ooot| eigor| zt 0izL ABsau3 PUM
# oA
6¥9 zZzL| vzevee o| ouf sdwe| —| —| —[ ou|lnNf —| e —| e8| —| -—| =—|ooot —| ¥ 09051 Jedker
sdn ‘(vst) oAelg
6621 JaBieyd/iauaau| 9 0e-02 ¥Z| #2-01L 2490
Sdn ‘(voeg, onelg sioinquisiq
6604 Jsebieyosapanul | 1L | ezisuez | ALO| seAfosion| seA| —| —| ouiw| — s| —| —| —|oww]| —| ocoo0L §L-0L [ ZL| zi-01 09D | Jelos uerensny
T B we Lo m MM oLl o M| M| M A
Q- , gt e . : o ® =
1o X . 18 | %% o € g £ @
2 . - L E s ol § |58 |& g § 8
Lok 1z s | He | Jdsfesz|H. (8338 |3l18|8 |8 5.
w 4 : . 8 a8 o MOMM S 1492 b c3 ]
S B T bt w o 5 T s = P el B @ ’ = O B @ 3 eBello, - - =
soogs 2|9 18 ,m.m.m pnmruh t5 n..n.m..%.meu..mmmd.m d NM_> .m g8
B TN B E ) N , 3 © © L 5|8 3 29 c| & 0 JOMO, u C 5
B8 2|a & |33 2 |68a2=8 2|2 ,mw 58 Q8 &5 nan d a1 2 2a




PJed aagoeay ssoinquisia

0592 ‘fueuemIAz | ge| ggwzee| ALO| SOA| JOWH| seA| ou| g seA| wisvoo| sc| we] os| s8|ooos| —] oosz 0£-0z| ¥z !0008 2sd)o3 | Jejos ueyensny
SVdvH LTy 8y | OI00SZIBY | g aiche AB1ouzg
059y | ‘osiesofiieyo Aispeg | Sp| 0e/89/85 | ALOM | S9A| JOH1| SeA| seh 6| sok| s|{ zve| +e| el 68| s8|o000S| —| oosz 9¢-lz| vZ| Ol00SZ/ve paoueApy
0462 QHI%Z'L> | 8L | brezise | ALoM | SeA| oH1| sek| sek| —| skl s| —| w1 el oe| 68| o0o0g|{ —1{ oozz co-or| 8v 00810L
0.62 AHL%Z'1>| 8L ez | ALoM | seh| oH1| sek| sek| —1sek| | —| wi re| es{ 060009 —] 00z or-ic| o¢ 008101
VYOd | osesbiewoaHI%Zt>| 61 ibrzerse | Alod | SeA| sow| sek| sek| oy | sek| g | 80| vt mle| os| 06| 0009 —] ooz ze-0z| wz| 2008101
0.62 QHL%Z V> | 81| przisz | ALOY | seA| son1| sek| sek| vl sk s| g0 w1 e| e8| o6 oo0s| —1 0oLz ze-0z| w2 008101 VSO
Svdvd ‘a0 seisooq
00t Jobleyo mo0oZ | 82 | ez | ALOM | SRAISIOHT| seAl sehl i) seh| g 9| ¢ 1e| e8! 28| oosy| ooyz | 000OZ €9-0v | 8F| DIBK/ANIZ
00E¥ 2LOYSSYdVH | ge| sere/sy| ALOY| SIA(SIOHT| seA| seh| gL | s9hk| g| p1| | we| e8| 28| 000S| 0OSE | 000Z €90r| 8p SYIANIZ
ooey ZL9v$SVAVY | SE| Zerzeisy | ALOMW | SPAiSIOHT| SeA| seh| gy sehi g| e1| ge| ie| e8| 28| ooor| oooz | oooZ ze0z| ¥2 YZIANIZ suswals
SYdVY ‘GHL %> Tpe
0662 ‘edsip @O0 | Sz | Leizbes | ALOY| S9A|ISOHT| seA| seh| oz-g| seh| 5| 1| me| e8| ze| ooog| oooe | 0002 ve-0Z| ¥Z 0evs SOON9IaS
opew Zozv | 8r
6692  UBLlRNSNY %001 | 61| OV/BL/SE | ALOM | S3A| SOHT( Sok| sah S| Al w| so| —( e e6| 88| 000 —| 0002 ie-iz|  ve VYAQ00Z sowosel
) abins L <x45:1¢8
66Ey | OASSeN ‘QHI%E>]| Ot| 8e/0Z/86 | ALO| S9A| s101| seA| sehk| —| sahk| g 1| —| uwe| z6| «8oosor| —| oooz si-oL| 2zt smnug
pueO BAOE)Y sioinquisia
0592 ‘AuenemIAz | ge| ssoziee | ALO| S9A| 1OTH| S9A| ou| 1| sak| wlepoo| se| we| os| sa|ooos| —| oooz S1-0b | Z1 {0009 9sdid3 | Jejos ueyessny
sUt| sz 2Lev| 8| OW000Z/BY | o\ oishe ABioum
ossy [ osiesebieyo Aispeq | Sv | 0e/89/8S | ALOM | S®A| [OHT| SoA| sak 6| s9h| s /81| o¢ le{ es| ¢8(ooor| — | 0002 9e-iz| vz | Ol/000Z/vT pasueapy
S€ZZ 0z | oz/seoe |l Aot oul soH1| —] —| sz sk w|] —| ez| —| z6| —| oozz] —| ooss voer| ¥ 88y
§€zz| Wnmoooleosiy| 0Z| o2/5e/9e | ALOM | ou| sowl| —| —| sz| seA{wW| —| ze| —| o8| —| oozz| —| oost| evsez| 2t 8Lze
sziz 0z | ozise/oe [ ALOM| ouf soH1| —| —| sez| SRl W] —1 e6z| —1| 28| —|oozz] — | oost| 2csiz| #2 8142 elensny
6661 oz| ogziserv| Alod| ou| soH1| —| —| sz seAfw| —]| oe| —]| o8| —|oozz| —|oost| ots0L| =zt 812t AB1au3 puim
apew uejensny coey| 8y
6622 %001 ‘SYdWM | 6L O/8L/SE | ALOYM | S8A| SOHT| seA| sak 5| A wW| so| —| el es5| ss{o00s| —| oost teiz| we VAOOS souone
SVdvy ‘a0 J81s00q
oozy Jabreyd Moost | ez oL 9 18 88 OWZ/ANIS' L
0062 ST| verlewy | ALOY| S3A(1SOHT| sek| sek| 61| s8k| s 90| s¢ e| 98 6L| 000¢| 0S/i | 00OSL Ze-0z| vZ| VTIANISL suawalg
08/l 0+0Z$ SVdvY 6| — 2o0v [ 8y | SSBYO0SE| omod-e-ponur
0591 016L$SYdVY | 12| Le/zree | ALOY | SoA| SOH1| sek| sk v| sek| Wl zo| oz|t-eo| e8| ee| ooss| oooz| cost 1e-0Z| vZ| SSbZ-00St SOIUONOBIRS
osfe 1abiieyo Aispeg [y ¥4 zLzv| sy | Owoosi/sy
Svdwvy swajsAg AbBisug
§.6¢ | ‘osiesobieyo Aleneg | Ov | 8Z//6/55 | ALOW | S9A| LOH1| SeA| sof 6| S9k| s| sr1| sz| e| e8| s8|oooc| —| oost 9e-1Z| ¥Z| OI00SiIvZ paoueApY
$ T wo { D M mlm oob| okl M [ M [ m A
0 Py L] =
i - % - T o = o £ 5
2 i x c El p - - m. e (€ |28 5 = |6 |§ ] 5
. e O = S [l m = md Ll o m © O - (7] —-— [$) [+ 4 z d P
® : |'= <l 8 .6 $9 5 88 {53 - €3 a @
£ 12 2 |388 |B5fg el |e2gBqligss men | 3 -
] N 2 BE5T 159 S8 £8l53 2 ZEES ndino Jemo nduy s S
18 . |2la & |832 |88 825832 288592885 d indul | g £a
-3ndino Bujseesau] Jo JOPIO Ul ale SaLue apinb buiAnq JaJIdAU| ABojouysa] yos




swid)sAg ABiaug
00sclL | osjesabieyo Aaleg | 062 | SS/O¥L/S8 | ALOM | S9A| JOHT1| SeA| sak| —| ou 0zz 68| S8|0000c| — [oooSt| s9L-96 | OLL |[O1/000SH/OLL paoueapy
0696 | Jolaunjon g ;jewly | 091 | so/6€/9L | ALOY | S®A|Ss1OH1| Sek| sehk|gz-oi | sak ozl Z6| 06 |0o0Sk [oooet [0000L | €91-€01 | 0ZL| OZL/ANIOL susWalg
swajsAg Abiau3z
00104 | osjeabreyo Aiayeg | 002 | Ov/0ZL/S9 | ALOW | S8A| JOH1| seA| sekj —| ou ow| 1e| e8| s8|o000z| —|0000L| S9L-96| OLL [D/0000L/OLL paoueApY
nooyar
0ose sobreyosapnouy | 05| sz/09/08| HNO| S| gOH1| —| —| —| ou Sl 96| o6loosze| — | ooos| see-szz| asz YANS'L %9 adieys
09Ys 08 Z6 voey| sof 098% —
612 oL| ozse/ws| ALOY| ou| sOH1| —| —| sz| sk 08| —| 06| —|ooo6{ —| o009 €rG82| <€ 09z |  ABisu3 pum
Svdwvy swajsAg Abiau3
0sz. | ‘osesabieyo Kiogeg | sei | zv/s8/0L | ALOM| S®A| JOHT| seA| sak| gL sak zL| we| e8| s8|oooLL| — | 00OSS zLzy|  sy| owoossisy paoueApy
elesysny
sozv 09| owsews| Atod| ou| soHi| —| —| sz| seh 2| —| 8| —loose| —|o00s| zesiz| 2 osvz |  ABieul pum
swaysAg ABsaugz
5£60 | osesebieyd Koyeq | st | Zv/Ge/0L | ALOW | SOA| 1OHT| SeAk| s9A| — ) ou .| Ne| e8] 68|0000L| — | 000S| G9L-96| OLL| OI/OD0S/OH paouBApY
abins 05-vzdaL sio)nquisiq
0029 | omsseW ‘QHL%E>| — | eecioz/ise| ALO| S8A| s107| seA| sehk| — | sak —| we| e8| 28|000L| —]|oo8¥{ o0c0Z| ¥ sminig | fejog veyensny
swajsAg ABiau3z
5,66 | osjesabieyo Aiayeq | Sz1 | Zwes/0L | ALOM | S8A| JOHT| SeA| saki gy | sek Z9| ne| e8| sg|ooo6| —|ooSy| zZi2zv| 8Y| OlOOSHSE paoueApy
elesisny
6508 ov| ozserey| ALOM| ou| soHl| —! —| sz| seh ec| —| s6! —|oo0g| —|ooO¥| svi-s6| OLL ovaLL AB1au3 pun
052 €p8G$ SVdve | ¥ | zeieisv| ALoM | sek|sioH| sef AT g1 | sak os| 1le| o2 z6| 0008 | 0OOS | 00OF €90p| 8v 8¥/ANIY SUBWaIS
aspew
6697 uelensny %00L | 62| OwBL/SE | ALOM | SeA| sOH1| seh| sek g | sak —| wel es| s8] —I| —1 ooov zozy| sy YAOOOY sowosne
[ [T 06 008€ | svi-zL 000¥90L
vOd LwdsoD puo [ ¢z | evreise —| sok —| seh| —[ oz| sak st| we| es| 16| —| —|oozz| svi-zL 0052901 VSO
Y ge| owserer| ALOM| ou| soHl| —| —| sz| seAl W ge| =—| ¢6| —|oosy| —| oooe vo-ey| 8y ocsy —
6L/ ge| ogzserey| ALOM| ou| sowt| —[| —] sz sek ge| —| o8| —|ooor| —loooe| erssz| z£ osze |  ABroud pum
EYREIENT]
feuonoonp-g | S| So/vzIso —| —| seh iojeseuss
[BUORD3JIP-Iq
vOd Kiapeq ou) | 066 | S8/59/5LL | ALOM | SOA| fOHT| SPA| WIN| WN| ou o8| we| 16| 08| 0006| 009 | 000E| 8Zi-v8| 96| PuBuBRID 1e|0S Jopng
apew
669¢ uelensny %00L | SZ| Ov8LSE | ALOY | S9A| SOH1| SeA| sek G| sek —| —| e8| s8] —| —| oooe Zozv| 8¥|  wAMOOOE souone
oziy QHL%Z'\> | 22| wrese| ALod| sek| oH1| sek| sek|  —| sak vz| we| 16| o6 ooze| —]| oocs soov| ¥ 000£0L VSO
PIEO BAIOERY
0592 ‘Aueemifz | ce| gsoziée | ALO| S9A| 1OTH| seA| ou] g | seh ge|{ el os| ss|oooot| —| 000E 09-0F{ 8% | 0000t esdio3
665 ofuns | € 0£-0z| 2 [zeveaLsmng sionqusig
66vp | OMSSEW 'QHL%E>| Gc| 8e/0Z/8e| ALO| SeA| §107| seAk| seh| —| sek —| nme| ze| i8foopLL| — | 008Z| GIL-OL| <z} |oezialsniug | Jejog uelensny
eyensny
gz/serey | ALOYW| Ouf SOH1} —| —| sz sah e¢| —| 8| —|ooz:| =—|o0se| zes1z| 2 Gzvz |  ABrou3z pum
; o M M| M oL oLl M | M| M A
@ ) =
J i ™ - T o - =4 @
i 1o = : c ] g c € € o
. I ; = m. - (=3 3 - [~ S 2]
2 § .mm el S€ o3 E | 8 w & | &= » |E |0 | Z 2.
8 =] = 8 5| §9 53 8|6 & T | €3 g2
o E BE® B 2 o ® = 14 1o % 8 B ool O abejon 3 55
. | E 2 |BBS |BSs5cEce|5l58enzles o d 3 3
: [+ ° O i = (. 3 — = najno Jamo u a3
3 Qo a & 3 £ OBSMMmA WmmmemE% Ina d wncu = =0




&
s
/" PEC
7
| i

/ STREET, PARK & SECURITY LIGHTING
| ALL THE FEATURES FOR URBAN SITES
!

Aesthetic design

High efficiency light output

Cost effective

Quick and simple installation
Maintenance free

Vandal resistant

Tilt-down pole

High reliability

Fluorescent, compact fluorescent or
sodium vapour lights

PE[<AN

ENGINEERING

13 Acorn Rd, DRY CREEK S.A. 5094

PHONE: (08) 349 8332 FAX: (08) 260 6643

AN SOLAR LIGHTING \

“STRATH STEAM

~ FULL SIZE STATIONARY &
MARINE STEAM ENGINES FOR
. ALTERNATIVE ENERGY
_ SYSTEMS & BOATS

Rod Muller, Strath Steam,
Taylors Lane, Strathalbyn, SA. 5255
~ Phone (085) 362489 Fax 085362113

® Solar panels 4 Refrigerators
® Inverters e Wind Power
¢ Pumps ® Batteries
® Books ® Lights
The 12 Volt Shop
968 Albany Hwy
East Vic Park WA 6101 Ph. 09 4705949

P TT TSI TFITS

'SOLAR ELECTRICITY WITHOUT COMPROMISE

il
SOLAREX

Authorised Distributor

CHOOSE SOLAREX REMOTE HOME
POWER SYSTEMS FOR PROVEN
PERFORMANCE AND RELIABILITY.

THE NATURAL SOURCE FOR ELECTRICITY

WRITE FOR FREE CATALOGUE

4‘ Choice Electric Co
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BRISBANE (07) 2524909 MURWILLUMBAH (066) 724 033 BUNDABERG (071) 534 980




— QUESTIONS & ANSWERS —

Self-regulating panels

Some time ago | bought a * self-regu-
lating’ solar panel, and it does not seem
to put out much power alot of the time.
| am also aware of a system that uses
some ten of these panels, and it seems
that very little power is produced by
them. What is the difference between
these and normal panels, and why does
their performance seem so poor?

Ron Palmer, Ringwood VIC

Solar module voltage decreases with
increasing temperature. Normally solar
modules have 36 cells to ensure that
there is gill a high current from the
solar module at high battery voltages,
when the solar cellsare hot.

Self-regulating modules are designed
with fewer solar cells in them, so that
as the battery voltage rises, you get a
‘knee’ of the solar module characteristic
and the current decreases, thus cregting a
‘self-regulating’ effect. It is convenient
that the battery charging voltage varies in
away smilar to module voltage, ie at
lower temperatures the voltage is higher,
and conversely when the battery tem-
perature increases, the voltage decreases.

With self-regulating modules, you
need to take care of the mounting
method so that they do not heat up any
more than normal. Make sure that the

BP SOLAR, manufacturer of solar
cells, modules and systems for eight
years in Australia, have added their
skills and experience to ours to help
answer your questions about solar
power systems.

Andrew Blair is here to answer your
general technical questions.

We do our best to answer all questions
sent in, but space is limited, so try to
keep your questions short.

Please keep in mind thatevery situation
is different, so the answers given here
may not necessarily be perfect for you.
If you are in any doubt, we advise that
you seek the services of a qualified
person who can come to you.

Send your questions to:

Soft Technology

247 Flinders Lane, Melbourne VIC 3000

back surface is clear so cooling can take
place. | would also check the cables and
connectors for corrosion and adequate
cross sectional area so that voltage
drops are not excessive.

Richard Collins, BP Solar

Central heating

Any tips on home hot water central
heating would be appreciated, such as
optimum positioning for hot water serv-
ice, circulation pump to heat source and
pipe diameters for system (60 gallon unit,
four medium single-panel rediators, small
pump) placed around cold spotsin a 15
square timber home. Mogt clear nights in
the Huon Valey in Tasmania will record
minus temperatures between July and
September.

Peter Broadhurst, Crabtree TAS

There is always lots of information to
be collected before we can start giving
recommendations for a centra heating
system. The starting point isto decide
how much of your 15 squares you want
to heat and then work out the size of the
boiler you require. Details of these cal-
culations are included in ST#45. With
awood-fired boiler it is usua to have
the boiler lower than the hot water cyl-
inder so that the pump is not required
to push the hot water up to the cylinder.

A 60 gallon (270 litre) hot water sys-
tem full of hot water may heat a house
for about an hour only. The circulating
pump is usualy located near the boiler.
Putting the circulating pump in the ceil-
ing space may not result in enough
water pressure on it from the expansion
tank. With insufficient pressure the cir-
culator may cavitate (produce vacuum
bubbles within the pump), which may
damage the pump, prevent the water
from circulating properly, and make a
noise.

Pipe sizes are determined by the
amount of heat you want out of the
panel radiatorsthe pipelineis serving,
the distance that the water has to travel,
the pressure and capacity of the circu-
lating pump and how quiet you want
the system to be. In generd terms, a
12mm copper pipe may serve a 4kwW

heater and a 19mm pipe up to about 12kW.

Asyou can see, there is a lot to designing
a system. If you want to play around with
the few components that you have, do so
by al means, but please work with an
experienced ingtaller or designer and do
your sums firgt.

Andrew Blair

Making a windgenerator

| il have a long way to go on building
my own windgenerator as | have only just
arrived at an efficient design for a turbine.
| till need to select a suitable generator
and arrive a a design to govern the speed
of the windgenerator to avoid overcharg-
ing and destruction in high winds. Can
you supply me with any information on
manufacturers or distributors of small
permanent magnet generators suitable to

be driven by awind turbine.
Chris Harris, Coolbellup WA

The ATA booklet Planning a windgen-
erator system has good information on
siting, towers, etc for commercia-grade
windgenerators. Some computer print-
ers have low-voltage motors that have
been used in homemade windgenerators,
but like automotive aternators they
have to be geared up to get them going
fast enough for any sort of efficiency. If
you want to try it regardiess, use a four pole
not a two pole motor.

Many modem windgenerators use large
diameter rotors with permanent mag-
nets round the perimeter. These mag-
nets turn beside a set of fixed coils. The
large diameter allows many coilsto be
used and means that the rotor can be
driven at dow revs, without gearing. The
fixed coils avoid the need for a split ring
commutator, brushes and gearing. The
Platypus Power micro hydro generator
works on the same principle and if you
were to buy the generator alone, the
cost would be about $2000.

Most windgenerators novg‘I have the
generator section as an integral part #—=
of the whole construction. The m
generators are purpose built ) -
and not a mass-manufactured \;
article, making them expensive.

Andrew Blair

&
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Energymobile tour

The Energymobile tour is going well
o far, with alot of enthusiasm shown
by the public at every stop.

Much information on renewable en-
ergy systems and energy conservation
has been given out and we have also
learnt about many people’s experiences
and projects. Classes and demonstra-
tions have been given at TAFE col-
leges, primary and secondary schools
and on the school of the air. Agricul-
tural shows, shopping centres, Aborigi-
nal communities and a permaculture
village are just some of the places that
the Energymobile has travelled to. We
dso had alot of interest dong the road
by people who were keen to use solar
panels on their campervans and mobile
homes.

The trip has aso been a major endur-
ance test for the Energymobile. On one
of the really big bumps the heavy, lead
plate contents of the see-through bat-
tery display leapt up, turned and came
down sideways back into the container.
Fortunately there was no acid in this
battery! The working batteries of the
Energymobile's electrical system ap-
pear to have survived. The acrobatic
battery was sent to battery heaven when
the Energymobile reached Darwin.

And the dust! After each day of travel
on the rough dirt roads, there was a big
clean-up to remove the thick coating of

BEHIND THE SCENES

red dust from the dleeping and cooking
areas as well as the walls, displays and
models.

Other tour ‘adventures include a
shredded tyre and tube on the trailer,
crossing the crocodile inhabited Dain-
tree River on atransport barge, a‘big
bang’ blowout of another trailer tyre
and fording a creek on the way to Arm-
hem Land.

Thanks to the centre for Appropriate
Technology in Alice Springs for help-
ing with repairs to the Energymobile,
and showing us around their centre.
The Energymobile is now on its way
back from Darwin, travelling through
outback Queensland and NSW, South
Australia and arriving back in Mel-
bourne in late September. We'll have a
full report of the tour in the next edition
of Soft Technology.

Brisbane ATA meetings

The Queensdland branch has held its
first few meetings, with much enthusi-
asm shown al round. Meetings are held
on the fourth Tuesday of each month a
the Queendand Conservation Council
building, level two, 166 Ann St. Bris-
bane, so come along and meet the other
members.

At the June meeting discussions were
held in small groups, and items of com-
mon interest were debated.

Twenty-three people attended the
next meeting on July 26, which was

The Brisbane ATA group - quite abit of interest here!

held at the same venue. Discussions
were held on how the group isto oper-
ate, and there was general agreement
that this branch will have minimal ad-
ministration and formal procedure.
For more information contact Paul Ed-
wards, (07)849 4565

Canberra national ATA
meeting

The National ATA meeting was held
at Canberra on the weekend of June 4
and 5.

This meeting was a chance for the
various groups to get together and dis-
cuss the future direction and goals of
the association. Some 17 people at-
tended the meeting from the Mel-
bourne, Sydney and Canberra ATA
groups.

Many things were discussed over the
two days, including the Energymobile
tour, the definition of the role of the
ATA, and possible name changes for
the ATA and Soft Technology. For the
time being it has been decided to leave
the names as they are, athough further
discussions will be held at a later date.

Canberra branch meeting

The Canberra group continues to
grow, with four new faces at the July
meeting. The group decided to decline
attending the Canberra Show this year,
feeling that the Environment Day and
the Murrumbateman field day were
moreworthwhile.

The theme of the September 28 meet-
ing will be a Forum on retrofitting for
energy savings and solar design, while
the November 30 meeting will be Rons
Energy Tour of the US and UK.

Also planned are workshops on Basic
Electricity and Appliances and In-
verters, and a tour of the the 50kW
ANU solar collector.

For more information, contact Ron Tito
on (06)235 9172

Information on tap

The sharing of information and other
resources between the groups is set to
become far more viable thanks to the
upgrading of the computer system at
the National Office in Melbourne.
Once the database has been established,
the regional branches will be kept up to
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date with memberships and the re-
sources that the Melbourne office has
available. It is expected that this shar-
ing of information will be a two-way
street, with an increase of material pro-
vided by the other groups for the news-
letter and magazine.

Sydney update

The Sydney branch is one year old.
About one hundred people attended
their Building&y, with their Water day
atracting about fifty interested people.
They have also managed to secure a
LEEP grant, which will alow them to
run three seminars. Thefirst, held in
conjunction with the Energymobile
tour, wasin August. The next seminar
will be on Sunday September 18 at the
Randwick community centre, and will
cover the topic of domestic energy con-
servation. The cost will be $10.
For more information contact Peter
Moore (02)683 5605, Jenny Dibley
(045)796 7 136 or Wolfgang Spranz
(02)560 8643.

School holiday programs -
July 1994

The ATA organised a successful
School Holiday Program during the last
school holidays at the Caulfield Pri-
mary School campus in Glen Iris. Each
day saw twelve children aged between
5 and 12 years of age, tinkering with
renewable energy ideas.

The Monday was Solar Day where
children learnt about solar energy
through making simple circuits, experi-
menting with solar panels and making
models powered by solar energy.
Wednesday concentrated on wind en-
ergy. Children looked at how things
move through the air and devel oped
simple working models that were able
to move considerable distance using
wind energy. The Friday saw the con-
solidation of the information collected
earlier in the week and these were ap-
plied to the ‘inventions’ that the chil-
dren worked with.

The response to the program from
children and parents was very enthusi-
astic and encouraging. The programs
will be conducted again during the Sep-
tember school holidays at Caulfield
Grammar in Glen Iris, a the Deepdene
Primary School in Deepdene and also

The Canberra AGM group

a the Energy Education Centre in
Burnley.

For further information contact John
Molenaar at the ATA office - (03)650
7883.

AGM

The next Annual General Mesting
will be held in Melbourne on the week-
end of Saturday October 1 to Monday
October 3. Thisis along weekend for
NSW. The AGM will include two days
of discussions and an optiona day of
visits and tours.

Call ATA on (03)650 7883 for details.

Information nights

The Melbourne ATA, in co-operation
with Going Solar, are now holding
monthly information nights on a range
of topics. They are held a 6.30pm on
the last Thursday of every month. So
far, there have been both ‘Non-toxic’
and ‘Mud Brick Building’ nights,
which were held in July and August.

The September night will be on the
topic of Renewable energies in north-
ern Australia, Mick Harris and Ross
Horman will talk about their experi-
ences on the Energymobile tour, with
details on the renewable energy instal-
lations that they visited.

BEHIND THE SCENES

The October night will be on the topic
of Biogas, and will be presented by
Callum Morrison at the CERES work-
shop.

November’s topic will be ‘ Recum-
bent Bikes' and the December night
will be the end of year bash.

Everyone is welcome to attend, so
come and meet the other members,
learn something new, and have a great
timewhileyou'reat it.

For more information, see the latest
newsletter, or contact the ATA on
(03)650 7883

We now have credit card
facilities!

The ATA has upgraded services for
its members and supporters again! We
are now offering credit card facilities.
This means that if you want to buy any
of our publications or products, just
ring us up and order over the phone. No
more fussing with cheques or money or-
dersl You can dso use your credit card to
become a member or subscribe, or to re-
new your subscriptionor membership. We

hope that this
new service

will be par-
ticularly use-
ful for people |

in remote ar- |
eas.

New faces

As mentioned in the last issue, AsSs-
tant Editor Nikki Brand has left the
team and headed off to Scotland to live.
The hole I€ft in the production team has
been given to me, Lance Turner, to fill.
| am learning quickly athough | would
be lost without the guidance of the rest
of the team. Being a techno-nut, | have
been helping with the various technical
enquiries and problems that crop up
here on an everyday basis, which has
made the work varied and interesting.

Soft Technology Number 49
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Energy Efficient
Housing Manual: design
guidelines & case studies

Energy Victoria, $45.00 plus postage
Available from Energy Victoria
ph:(03)650 1195

This is a substantial text with page
after page after page of mostly useful
information on:

choosing a building lot that will
give a sunny aspect

siting your house to take best ad-
vantage of sunshine

thermally separating or ‘zoning'
spaces for controlling heat flow
sizing, shading and positioning
windows

incorporating ‘thermal mass
installing insulation

providing air flow in summer
choosing energy-efficient lighting
and electrical appliances
landscape design to enhance your
house's energy-efficient qualities.

For this revised edition, the subtitle,
‘A manual for architects and designers’
has been dropped. Presumably, it was
thought that a government department
should have as its target readership the
tax-paying dream-home-seeking
public rather than a select educated
few. This is a commendable approach.

However, this type of publication (a
manual) from this type of organisation
(a government department) invariably
ends up involving many (anonymous)
authors over a long period as well as
addressing suggestions from users of
previous editions. This process has led
to a publication far too extensive, even
though each section seems at first
glance to be succinct enough.

If you are considering designing your
own energy-efficient home and fed in-
clined to read this thing from start to
finish (which is the only real option for
those new to the topic) you may well
emerge with enough information to be-
come a design consultant. Unless of
course you only read the summary
design guidelines conveniently placed
at the beginning of the manual!

-James Banfield

BOOK REVIEWS

REMAKINGS

Remakings: Ecology,
Design, Philosophy

Dr Tony Fry
Envirobook (Sydney), 1994 -- $24.95

This book comprises a group of es-
says by a university lecturer in design,
and iswell named. Design is the centre
of the book’ s concerns, with ecological
issues as its inspiration, philosophy as
its framework, and the need for change
asits reason for being.

The academic style is telegraphed by
the blurb on the back of the book which
says it is ‘post-disciplinary’. I'm not
sure | know what that means, but it is
certainly cross-disciplinary. The author
guotes from Hegel, Marx, Heidegger
and Aristotle, to name but a few, and
each essay is accompanied by at least
13 footnotes for readers to follow up,
should they be so inclined.

Which brings me to the problem with
this book for the casua reader - it is
bloody hard work! The author’s erudi-
tion makes for strong arguments, but
his style assumes an audience with a
certain amount of prior knowledge, and
experience in reading academic argu-
ments. The following example is from
the essay titled ‘Neuma, Anima and
Animation: a question of education and
ecodesign.’

‘Writing on ecodesign and education
is awriting against the error of educa-
tion. That is both the error of an induction
into, and an extension of, the produc-
tivist trgjectory, and a complicit cou-

pling with the anthropocentric
thought.’

Boiled down, (and I’'m sure he would
hate me for summing it up in so few
words!) the essence of Dr Fry’s point
seems to be that environmentalists who
are obsessed with ‘nature’ are barking up
the wrong tree - we live in an artificia
world, and so it is design, a radicaly
rethought design, which must be the way
for us to progress to an ecologicaly
sound and philosophically correct future.

Personally, while | found some of the
arguments interesting, | didn’t find the
book terribly inspirational. Nonethe-
less, it should make thought provoking
reading for students and design profes-
sionals, which is a good enough reason
for existence in a world depending in
no small way on designers to get us out
of the mess we have got ourselves into.

- Imelda Evans

the Reverse
(Garbage i
Garden /=85,

The Reverse Garbage
Garden

Sandra Clayton
Hyland House Publishing, 1993

The foreword to this book could have
been called ‘ Allen Gilbert (well-known
organic gardening expert) RAVES' -
and frankly, I'm with Allen Gilbert. |
loved this book!

To quote the foreword, it offers
‘guidance in recycling, organic garden-
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ing, saving water, growing food for the
home, saving energy, and most impor-
tantly enjoying backyard gardening'.

The author’s main theme is that Other

People's Garbage (OPG), in the form
of free mulching materias, is a great
resource for the inventive gardener.
The Reverse Garbage Garden (RGG)
combines elements of permaculture,
organic gardening, no-dig gardens and
composting to produce an easy to use
system that is cheap, successful and
environmentally friendly. In Ms
Clayton's garden, even the garden-bed
edges are recycled!
This system will be welcomed by
those (like me) who would like to get
into organic gardening, but find the
carbon/nitrogen ratio of the perfect
compost heap, or the thought of con-
verting their whole backyard into a per-
maculture forest a bit daunting. It is
also a good system for those (also like
me) who are starting a garden from
scratch with poor-quality soil, since
improving soil quality is one of the
lain ams of the system.

Ms Clayton provides a good amount
of detail while till keeping it simple
and to the point. There are chapters on
soil structure, how plants grow, and
garden planning, as well as heaps of
specific information about types of
mulches and their benefits, plants to
grow and how to maintain and
propagate them, pests and even com-
post. In short, it contains all the infor-
mation you need to have your own or-
ganic food farm.

There is also a refreshing lack of the
word ‘should’ in this book. The em-
phasis in this book is on providing the
reader with easily digested chapters of
pertinent information for each gardener
to use as he or she sees fit. The
flexibility of the system and the
author’s gently encouraging style
makes it sound easy and fun - and
therefore much more likely to be im-
plemented than some other systems, at
least in my garden!

For anyone starting a garden, improv-
ing their garden or looking at going into
commercial gardening, this book is
eminently practical, refreshingly in-
spirational and engagingly written.
Buy it.

- Imelda Evans.

Growing into Gardening
with your children

Melissa McGroarty & Noelle Weatherley -
Hyland House, $19.95

This book would make an interesting
aternative gift to booties or a rattle,
particularly since the extensive range
of suggested activities could begin
from the time the child is born. It isfull
of ideas that will help to develop not
only gardening skills and knowledge,
but hopefully an interest in and ap-
preciation of the natural world.

The contents range from how to sur-
vive gardening with a baby or toddler
through to creating balanced ecosys-
tems and how to grow and care for your
bonsai. The book is divided into two
main sections; the first part being for
younger children and the second for
older children. Set out in A5 format
with sketches and diagrams throughout
its 150 pages, it makes for very easy
reading. The detailed index and sub-
titled bibliography make it a useful ref-
erence book.

It would make a terrific resource for
primary teachers. Many of the experi-
ments and activities included in the
book would be appropriate or easily
adapted to the primary science cur-
riculum, including: growing plants in
limited space; art and craft ideas; grow-
ing foods; chemistry of soils and fer-
tilisers;, environmental issues, includ-
ing cornposting and pesticides; food
chains.

Perhaps the greatest indicator of how
worthwhile | found this book is that it
inspired me to gather my children and
venture into our long-neglected back-
yard.

-Miranda Milaszewicz

Solar: Power of the
Future

Dodwell Keyt
APPSYS, 1994 rrp$30
Available from APPSYS, ph:(03)563 7253

This book looks at the various forms
of usable energy provided by the sun,
and in particular, that of electricity
generation via photovoltaics. While in-
tended to be part of a school-oriented
resource kit it also stands well on its
own, providing considerable informa-
tion on solar energy.

The layout alows for quick and easy
access to the information. There are
many diagrams, graphs and tables to
allow understanding at a glance.

Unfortunately, several topics are not
really covered, including types of
storage batteries, regulators and
wiring. Asthisis atext book, and not a
full-on design-your-own-power-sys-
tem publication, that can probably be
forgiven, but these subjects could have
been better covered.

The first half of the book deals with
the fundamentals of solar energy, such
as how the sun produces it and what
light actualy is, how photovoltaic cells
and panels are made, their differing
types and efficiencies, and factors that
affect power production.

The second half deals with the com-
puter interface and program that come
with the kit. This specially designed
hardware and software allows the user
to experiment with the supplied solar
panel in various configurations to find
maximum voltage, current and power
of asolar cell, etc. Also in the latter half
is a section dealing with designing
solar-powered devices such as a model
car and boat. There is also a section on
designing a model solar power system
for a house.

All in all, a useful, if not complete,
reference book to have on hand if you
want to understand how solar panels do
their thing. And | must say that for the
kids who get to use the whole kit, well
| wish they had had this type of thing
when | was at school.

- Lance A. Turner
[Educational Solar Resource kit -- 425mm
x 280mm, 8 watt solar module $160, load
box $85, computer solar interface and
software $180.]
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The installation debate
continues

| am firmly opposed to more limita
tions and regulations imposed as de-
tailed in your magazine, and proposed
by SEIAA. | fedl that we asindividuals
are yet again being manipulated into
conforming with industry directives
and marketing schemes for their benefit
aone.

| use solar power because | believe in
doing my bit for the future of this frag-
ile earth. My system is self designed
and installed, and is certainly safe and
effective.

When solar power first came in
vogue, it was promoted as clean, effec-
tive, smple to install and use with a
little common-sense. Now that solar
energy isamulti-million-dollar indus-
try, we see that the word has changed.
No longer is it simple; sure it’s clean
and efficient, but ‘safety’ is an inflated
issue. Guarded caution has replaced un-
bridied optimism, and we now must be
‘taught’ to install these once basic
building blocks. We must pay for
‘qualified’ (industry) personnel to en-
sure our own safety, and incentive
schemes must be ‘approved’ by the
vested interests of the industry.

The SEIAA plan to ensure systems
installed by accredited personnel only
will be eligible for RAPS incentive
schemes is shrewd, but very disturbing.
Whilst | agree an accreditation scheme
is aworthwhile project to pursue, and a
three-day course a worthy introduction
to current equipment and practices,
these schemes should be entirely vol-
untary and in no way limit any person’s
access to incentive schemes.

In al walks of life, ‘amateur’ con-
structions and installations can be far
superior to so caled ‘professiona’
equivaents, and often are. To limit
cregtivity and innovation through regu-
lation is not a panacea to end perceived
problems, but a thinly disguised mar-
keting ploy.

I’'m sure many individuals and busi-
nesses believe in this technology, and
like myself are committed to global
improvements through renewable re-

LETTERS

sources, however regulations and re-
strictions will not only stifle innova
tion, as you say, but also restrict our
future from one of flexible expansion
to one of dictated commercialism.

The challenge is not to stamp out the
worst and encourage the best, but to
rectify the worst and inspire the best.
We must advance with freedom, not
constraints.

A. John Robinson, Denmark WA

It was interesting to read your arti-
cle/letters concerning the SEIAA. and
its proposed accreditation scheme, and
to note the opinions of other readers.

The effects of climate change and
ozone depletion have been discussed
widely, through al forms of media, for
many years now. However, like many
millions of television viewers, |
thought that most of the theories and
ideas shown in science/environmental
documentaries were mostly theoretical,
and hearsay. If there were such prob-
lems with our environment, why didn’t
I notice them when | walked out the
door? In the past few months, however,
| fedl it has come to that point now. The
sky seems different. | can see the pol-
[ution on the skyline. | can notice the
temperature and climate changes. | see
dual crops appearing on our fruit trees,
increasing in size each year, which
didn't exist five years ago.

OK, now for the good news. Having
become aware, | wanted to know what
| could do to help solve the problems |
had become aware of. The Enviro-Fest
at Templestowe in March of this year
proved to be a springboard to a number
of changesin my lifestyle, the most
important of which has been aternative
energy.

Unfortunately, | don’'t have athor-
ough knowledge of electronics, but
should be able to get by with advice
given to me by some experts in the field
of RAPS, as | have no confidence in
being able to choose areliable com-
pany or individua to install my system.
Thisisthe crux of the problem facing
the solar industry today.

The technology has advanced to such
astagewhereit is viable in urban areas.

This is the key to solving our pollution
problems. In urban areas, (where the
majority of the global population and
pollution come from) RAPS has the
potential to cut our greenhouse emis-
sions by half. Thisis a point which
seems to have been lost in the argu-
ment.

In remote areas, where people have
more control over their lives, and more
time to learn the intricacies of RAPS,
they should be permitted to ingtall their
own systems, because in an isolated
system where you generate your own
power, there is that inbuilt responsibil-
ity towards oneself: ‘I built this system,
therefore | am responsible for main-
taining it.” The SEIAA accreditation
proposals have got to acknowledge this.

Unfortunately, urban areas are geared
towards a lifestyle of no responsihility.
Thisis, | believe, where the accredita-
tion system isaimed. Co-chargingisa
very real possibility, as our environ-
mental situation worsens. To do this,
RAPS systems of the highest order and
installation values are needed. Perhaps
the SEIAA (and some of your readers)
need to make this distinction between
co-chargersand non co-chargersin re-
lation to policies and attitude. | believe
the solar power industry is on the brink
of widespread acceptance, and it could
stand or fall purely upon laws relating
to accreditation. | look forward to Aus-
traia (and the world) switching to so-
lar!

Shane Fincke, Altona VIC

| have read with interest your recent
articles concerning accreditation of
RAPSinstalers. | agree that thereisa
need for an Australian Standard for
RAPS ingtallations. | think that it would
be best to enforce the standard by re-
quiring RAPS systems to be inspected

If you would like to contact any
of the people writing in to our let-
ters page, let us know and we will
do our best to put you in touch
with them.
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after installation. | believe the SECV
already requires inspection for digibil-
ity for their rebates. This would over-
come the problem of a ‘closed-shop’ of
accredited ingtallers (as anybody would
be able to ingtall a system) and the
problem of unsafe systems.

Until the issues of the Australian
Standard and accreditation are re-
solved, there is a need for more infor-
mation about how to safely set up and
maintain a RAPS system.

| recently purchased some RAPS
equipment manufactured in Australia.
The ingtruction manuals that came with
the equipment said to join the equip-
ment directly to the battery and PV
modules. | understand the reason for
directly joining the equipment isto re-
duce the transmission losses. However,
this approach excludes the use of safety
equipment (fuses, circuit breakers, etc.)
and so could lead to fires, explosions
and physical injuries.

| also fed that Soft Technology needs
to play alarger role in educating people
regarding safe RAPS practices (both
installation and maintenance), perhaps
by publishing a series of articles. There
isapotentia for conflict here with the
impending standard, however | believe
that there is still considerable scopein
what can be covered.

Martin Strandgard,

Box Hill Nth, VIC

There will be an article in the next
edition of Soft Technology on this very
subject. Ed

Solar panel quality

We noted with interest an article in
ST#47 regarding problems someone
had with an amorphous solar module.

Environmental protection of amor-
phous silicon cells is critical, and in the
final module structure determines the
ultimate service life. Techniques used
in crystalline module construction are
not sufficient for protection of amor-
phous silicon cells.

Besides providing mechanical
strength to the final solar module, the
materials and processes used to convert
the coated glass to a finished product
are extremely important in providing
the required sealing for corrosion pro-
tection.

The sedling requirements are more
stringent for any thin film solar module
than for a crystaline one. The polymer
backsheet used in most crystalline solar
module constructions allows some
water vapour penetration, and in most
amorphous silicon solar module con-
structions is replaced by a second piece
of glass laminated to the back of the
coated top glass. Sealing around the
edges of this laminate is vitaly impor-
tant.

Beware of amorphous solar modules
that are not constructed as described
above.

Peter McPherson,

Regional Manager,

W.D. Moore & Co. / NAPS

A new subscriber -
with email

By chance | picked up your journal
while | wasin Australia recently, and
I'm glad to see that there is now a
magazine available that provides infor-
mation on al kinds of new products and
practical tips and advice for D-1-Y ap-
propriate technology. As they say -
‘Keep up the good work!’

sfoley@worldbank.org

As communications with Indonesia
are often dow and unreliable, | seem to
be using email more and more - so |
have provided my email address above,
and would be glad to have your email
addressif you have one. | would be glad
to use email to correspond with other
people interested in appropriate tech-
nology.

Dr. Sean Foley, Jakarta Indonesia

Three phase motor -
on single phase

In the winter 1994 issue of Soft Tech-
nology, a reader, Joseph Havlena,
asked about running three phase motors
from single phase power. Plough Book
Sales, PO Box 14 Belmont Vic 3216,
have a book titled ‘ How to run three
phase mators on single phase’ at $5.75.
| cannot vouch for the book, but at least
it isworth atry.

John Allott, Wolvi QLD

Another happy solar
user

| installed a PV cell, fixed to the roof
of my motor home, in 1988 instead of
buying a petrol generator, and had been
extolling the virtues of so doing to fel-
low travellers, when one loaned me
your Autumn '94 mag.

The article on halogen lights was
most interesting (as were al articles),
as | made up two and fitted them two
years ago, mainly because the fluoros
we had interfered with the radio badly.
A bonus of course was vastly better
light. 1 used cheap white plastic reflec-
tors and cut up standard 240 volt bayo-
net fittings and switches and epoxied
them together.

My panel sits out of the way on the
roof and gives us three amps in full sun,
down to one amp with overcast sky,
which keeps up with our modest re-
quirements.

| also installed a 240 volt inverter for
$600, but wouldn’t recommend it, as
power output from a 90Ahr battery is
too small to run a¥%s’ electric drill. We
only use an eectric shower, TV or ra
dio.

Roy Fishley, Cooroy QLD

Information wanted

Could you please advise me on a book
or back issue article on the construction
of a control panel for a solar system?

| would like to know the wiring de-
tails for the panel, amps and volts etc,
to and from the battery bank.

Maybe some of your readers may
have an idea.

David Holzgrefe, Newport Vic
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The 1994 Peninsula Mud
Brick House Tour - VIC

« Sunday November 6, 10.00 am
Somers Primary School

The Peninsular Mud Brick House
Tour isin its fifth year. Due to demand
to visit some old favourites, this year's
tour will be a ‘mud brick retrospective'.
Join the tour to pick up your tour book-
let. Six mud brick houses will be on
display until 4pm. David Baetge, Man-
aging Director of Post & Beam Pty Ltd,
will conduct mudbrick making, laying
and rendering demonstrations on the
day.
For further information contact Sandy
or David Baetge on (059)83 1488.

Current developments in
electric vehicle technology - VIC

« Thursday October 6, 5.30pm for
6.00pm
Monash University, Caulfield Cam-

gggaker: R. Lisner

Australian Electric Vehicle Association
ph:(03)691 4094 fax:(03)691 1362

mmm

Solar '94 - NSW

« Thursday October 6
Secrets of the Sun: developing inte-
grated end-use solutions

International guestswill include Pro-
fessor Paul Ehrlich, Dr David Suzuki,
Dr Bill Beckman and Dr Keith Kozlof

Local guests will include Professor
Martin Green, Professor Maria Skyl-
las-Kazacos, Robyn Williams (The
Science Show), Rodger Meads (Sola-
hart Sydney) and David Jordan (BP
Solar Augtralia).

Education and training workshops for

renewable energy will aso be held. All
educators and trainers in renewable en-
ergy are invited to attend.
Enquiries to Solar *94 Conference, attn
Dr K Prasad, SOLARCH, University of
NSW PO Box 1, Kensington NSW 2033
fax:(02)662 1378

WHAT'S ON

1994 National Greening
Australia Conference - WA

« October 4,5 & 6,
Esplanade Hotel, Fremantle

‘A vision for agreener city -therole
of vegetation in urban environ-
ments' ...an opportunity to examine
how protecting, securing and adding to
vegetation cover can bring enormous
benefits to people in large citiesand
small towns.

More than 400 representatives of lo-
ca government, community and envi-
ronmental groups, academia, state and
federal government agencies, the cor-
porate sector and industry associations
are expected to attend.

For further information, contact Brian
Peck, Public Affairs Manager, Green-
ing Australia Ltd

(06)281 8585

E@én’e

Australia’s Festival of the Environment

Ecolife conference - ACT

« December 9 to 11

December 1994 will see the Exhibi-
tion Park in Canberra host two magjor
environmental events. These are
Ecotex *94 and the Ecolife Festival.

Ecolife will be afestiva for al the
family, offering seminars on such
things as food growing, preserving and
storing, building your own home and
generating your own power. There will
be demonstrations of solar and wind
power generation, tepees and earth
houses, cornposting, and much more.
For more information, contact
Diane Rae, Ph. (07)367 0717

COURSES

Permaculture Design
Certificate - QLD

« September 18 to October 1
« October 30 to November 12
« January 8 to 21
Crystal Waters Permaculture
Village

These courses will give you the skills,
practical knowledge and techniquesto
implement your permacultureideas.
Enquiries to Jeff Michaels, 52 Crystal Wa-
ters, MS 16, Maleney QLD 4552
ph:(074)94 4676 fax:(074)94 4578

SYNERGY

Wind power courses - NSW

Synergy Power Corporation are con-
ducting two-day free wind turbine in-
stallation courses for interested people
in the RAPS industry. The courses are
a hands-on practical approach to learn-
ing the skillsreguired for correct wind
turbine installation.

For more information, call lan Wymer
on (02) 687 0199 or write to PO Box 734,
Penrith 2751

Activities for the family - VIC

« October 8 - Electricity
« October 22 - Magnets
« November 19 - Wind
« December 3 - Water
The ATA has organised four interac-
tive workshops for the whole family.
The aim is for parents to work with
their children to explore technology
and science concepts in a fun and
hands-on way. Children who attend
must be accompanied by an adult.
Enquiries to John Molenaar, ATA
Ph. (03)650 7883
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AT YOUR SERVICE

Environment friendly and renewable energy products and services

ARCHITECTS

Simon and Freda
Thornton

24 Hanslope Ave
Alphington Vic 3078
Ph: (03) 489 8082.

Solar house design, non-toxic
and environmentally sustainable
materials, experienced with
rammed earth, mudbrick, stone
and timber. Your ideas taken
seriously and transformed. First
meeting free with no obligation.

ARKishop

Architecture that doesn’t
cost the Earth
11 Fletcher St, Byron Bay, NSW 2481
Ph:(066) 85 85 58 Fax:(066) 855 677

One stop eco-architecture & building
shop. ArchiCAD solar /earth /timber
designs. Ramroc P/L rammed earth
& pressed recycled material systems
for hire and sale. Seapac P/L remote
area and export lightweight building
systems. Arkishop/Preferred Options
composting toilet retrofit or add-on
kit. ARKishop (incorporating
Graham Osborne & Assoc.)

David Baggs

Pty Ltd

9 Featherwood Way
Castle Hill NSW 2154
Ph/Fax: (02) 899 2003

Solar, Earth and
Environmental Buildings:

Architects and building consult-
ants specialising in all types of
health-oriented, ecologically
sustainable projects, including
owner-builder documentation,
Australasia wide.

Gareth Cole &
Assoc. PEX; Ltd

Environme
Architects & Solar Planners

177 Sheperds Drive
Chemybrook 2126
Ph: (02) 484 5533
Experts in the design of
passive solar building & ecologically
sustainable villages for maximum
thermal & energy efficiency. Energy
Audits, Site Feasibility Studies,
Autonomous systems designed. Sup-
pliers of ecologically "safe’ construc-
tion materials for a healthy home & a
healthy environment.

Deecraft Australia

Paul Dee
Mobile: 018 326 037.

Quality, low cost, energy effi-
cient housing and property
planning.

Design and construction with
new or recycled materials.

EARGHBLIEM

NATURAL HABITATS
Rod Sheppard

Lot 5, Granton Rd, Marysville 3779

Ph: (059) 63 7253

Designers and Builders in Stone,
Mudbrick and Tim-
ber. Low Energy
and Solar Design.
Permaculture Design
and Whole Farm
Planning. Non-toxic
termite defence.
Member SEIAA

Envirobuild

Rob Leereveld

12 Heather Grove
Belgrave South Vic 3160
Ph: (03) 754 5173

House sub-system design,
prototype, building advice, as-
sistance or complete work.
Sustainable, durable low-cost
maintenance, future recycling,
second-hand, reject, low aller-
gy, non-toxic, low energy, solar
thermal.

[ LA
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Fairweather Homes

189 Rouse St
Port Melboumne Vic 3207
Ph: (03) 645 2114
Fax: (03) 646 6042

The award winning housing sys-
tem. ‘One-off’ architect-
designed energy efficient houses
at affordable prices. Availablein
kit form. The Peake series
provides quality small dwellings
that are easy to erect, extend and
relocate.

Peter Lees

Architect and Builder

RMB 4322, Daylesford VIC 3461
Ph: (053) 48 7650

Experienced in all modes of
design for owner builders.
Specialising in earth, stone and
timber. Informative one-off
consultations provided for a
token charge or send $15.00
for my plans book enabling
selection of low cost designs.

PO Box 154, Ararat Vic 3377
Phone: (053) 52 2352
Fax: (053) 52 4400

SUNSPACE

passive solar home design

Bathurst NSW 2795
Ph: (063) 372 561

An affordable professional
design service for sensible
people concerned with saving
money and energy and wanting a
more natural lifestyle. We’ll in-
dividually design a home for
your exact needs, your budget
and &our site mostly anywhere in
NSW. Call now and speak to
Len or Sue Farrugia.

ssy. | Tech Dry

'Y )
» 179 Moray St
South Melbourne
2 Vic 3205

...
-
-

Ph: (03) 699 8202

Environmentally friendly
products to weather proof
and dust seal all earth
buildings

« Mud Brick Water Repeliant
WRC
« Earth Bonding Emulsion

The August Ethical
Investments Trust

Suite 66, Canberra Business Centre
Bradfield St Downer ACT 2602
Ph: 008 021 227

For investors, society and
environment

For superannuation and other in-
vestments managed on a conser-
vative basis.Your money will be
earning solid returns without
compromising your social and
environmental values.

An bnatation t live and wirk at
Kookaburra Park

exists tor torward thinking people.

PO Box 713, Bundaberg QLD 4670
Ph: (071) 53 1303

Looking for a safe clean place
to raise your children and im-
prove your own quality of life?

Kookaburra Park,
the ultimate rural lifestyle
Phone: (071) 53 1303
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Alternative Plans and
Products

PO Box 487, Ashgrove, Qid 4060
Ph & Fax: (07) 354 2896.

The APP catalogue is a com-
plete guide of specialised in-
formation on alternative power
systems, magnetic motors,
ecological devices, home
based business, construction
plans, DIY solar appliances,
energy experiments.

Send $5.00 for your catalogue.

P
ey APPSYN
. \ Proprietary Limited
N

888 North Rd
East Bentleigh Vic 3165
Ph & Fax: (03) 563 7253

Designer and manufacturer of
the popular SOLAR TREK
Module, MAESTRO Com-
puter Solar Interface and pub-
lisher of the Solar Resource
Book "SOLAR Power of the
Future".

Alternative Technology

Association
247 Flinders Lane,
Melboume VIC 3000

Ph:(03) 650 7883
Fax: (03) 650 8574

* Wide range of publications
+ Activities for members

« Energymobile
« Courses

Call for a free
information kit.

Energy Research &
Development
Corporation

The Energy Research  °

& DevelopmentCor- ERDC
poration (ERDC) manages invest-
ment in energy reseach. Over the past
three years, ERDC has committed
$46 million to investments in in-
novation projects which have a total
cost of $150 million. Our projects
cover all stages of the innovation
process, from the inital concept to the
delivery of a commercially viable

|_product,

Home Study Courses

Australian Commespondence Schools
PO Box 2092 Nerang East 4211
264 Swansea Rd Lilydale Vic 3140
Ph: (075) 30 4855 or (03) 736 1882

Government Accredited, Austudy
Approved, Certificates in: Per-
maculture, Herbs, Organic Growing,
Health, & Fitness, Crops, Business
and lots more.

120 shorter courses, including: Self
Sufficiency, Mud Brick, Medicinal
Herbs, Computer Studies, Small
Business, Fitness, Photography,
Freelance Writing, Stress Manage-
ment, Home Gardening.

Integrated

163 - 169 Main Rd
(PO Box 349) Moonah Tas 7009
Ph: (002) 733 355 Fax: + 733 420

A “One-Stop Shop” providing full
advice on all aspects of energy
management, plus energy manage-
ment consultancy for all energy
market sectors: housing, com-
merce, industry and transport.

QUEENSLAND

Energy Information
Centre

Ground Floor, 61 Mary Street
PO Box 194, Brisbane, Qid 4001
Ph: (07) 234 9807
Toll free (Qid Country only):
1800 175 518

Free impartial information on
all aspects of domestic energy
use - solar-gas-electric. Free
house plan assessment service.

Trendline Publishing Co

GPO Box 1889 Sydney NSW 2001
Ph: (02) 318 0834

Publishers of low cost Home
Workshop books and manuals.
Most of these projects are by
Australian inventors, and use
low cost, locally available
parts and recycled material.
Recent releases include a
Charcoal Producer, Metal
Melting Furnace, Diesel Blow
Torch & aBlacksmith’s Forge.

N e
St
Solar Energy Industries
Association of Australia
Suite 2, 207 Balaclava Rd

Caulfield Vic 3162
Ph:(03) 525 9762 Fax:03 525 9764

Ensure your system is safe.
Have it supplied and installed by
a member of the SEIAA. Call or
write for a member list.

Assoclate Produ

Advanced
Energy
Systems

14 Brodie Hall Drive
Technology Park, Bentley WA 6102
Ph: (09) 470 4633
Fax: (09) 470 4504
Manufacturers of sinewave in-
verter/chargers 100W - 100kW
with smart controls, MPPT’s and
regulators. Suppliers and in-
stallers of renewable hybrid and
water pumping systems. Agents

in all states

[ ————"

Battery Energ
South Pacific Pty Lt

Mel: (03) 550 0811
Syd: (02) 681 3633
Bris: (074) 954 484
QUALITY -
value for money solar batteries

Suncycle Long-life, Australian
made, premium quality, thick
plate, Telecom-style batteries.
Clear case, low maintenance,
deep cycle. 5-year warranty.
190 to 1100 Amp hour.

Biomass Energy

Services & Technology
Pty Ltd
5 Kenneth Ave
Saratoga NSW 2251
Ph: (043) 85 1190

Fax: (043) 84 3996
Wood, residues and other biomass
fuel equipment. Cooking stoves,
ovens, institutional stoves, boilers
for hot water and steam. Biomass
fuels assessment. Energy research
& development undertaken. Con-
sulting services available..

BP SOLAR

BP Solar Australia Pty Ltd
ACN 005 548 603
PO Box 519 Brookvale NSW 2100
Ph: 02 938 5111 Fax: 02 939 1548

Sydney-based manufacturer of
solar cells and solar modules.
Suppliers of PVstor and 12V
batteries, lighting, inverters,
regulators, pumping, 12V ap-
plicances and all your system

needs.

-c- -q
REFRIGERATION

Double the volume for half
the battery drain.

Contact: Betts Boat Electrics (BBE)
185 Esplanade South
Deception Bay QLD 4508
Ph/Fax: (07) 203 3046
Mobile: 015 124 057

12V, 24V, 48V -
©DC refrigeration © Fridges
© Freezers @ Cold rooms

_ﬁ@a_

Sonnenschein
IEI (Aust) Pty Ltd
15-17 Normanby Rd
Clayton VIC 3168
Ph:(03) 544 8411 Fax:03 562 6197

Suppliers of Sonnenschein
"dryfit" Solar Block and A600
Solar, maintenance free and
environmentally friendly bat-
teries.

12V 60Ah to 185Ah Batteries
2V 240Ah to 3500Ah Cells

LOOKING FOR A
POWERINVERTER?

LATRONICS
g

A NEW WORALD POV

Latronic Sunpower
Manufacturers of Australian
domestic and industrial
power inverters
single phase - 3 phase
80VA - 800OVA

PO Box 73, Moffat Beach, Qld 4551
Ph: (074) 91 6988 Fax: (074) 91 6792

MINI-TEC

by Down South Refrigeration
9 Simsey Rd
Christies Beach SA 5165
Ph: (08) 384 8618
Mobile: 018 842 742

Specialists in DC refrigeration,
solar modules, batteries,
regulators. Marine and 4WD
portables built to last, energy ef-
ficient, custom sizes. DIY Kkits
easy to install. DC conversion of
domestic fridges for remote use

Mail order welcome

Platypus Power: (057) 552 383
Solarpack Industries: (03) 563 8751

Economical reliable electricity.
High and low head micro hydros;
ie, from 1 metre head.

VERY high efficiency, low main-
tenance with permanent magnet
alternators. RAPAS (NSW) ac-
cepted. Hydro specialists.




Plozza
Contracting

General Engineering
Boolara Rd Mirboo Nth Vic 3871

{058) 681 807
Ph: {056) 681 607

o Tuming, Welding, Fabrica-
tion, Hydro and Backup
systems.

« Ideas cultivated, things
made

Porta Power
Pack

PO Box 372, Vic Park WA 6100
Ph: (09) 357 9457

Fax: (02) 470 5242

We manufacture and sell
modified square wave in-
verters at the best prices in
Australia.

Quantum Heat Pumps
Tasmania

154 George St, Launceston
P.O. Box 1010
Launceston Tas 7250
Ph:/Fax: (003) 345 266

Distributors in Tasmania for
Quantum Link Energy Systems
Pty Ltd. Australian designed
and made hot water heating
systems. Energy efficient, low
running-cost domestic and

Quantum Link
Energy Systems

109 Long St, Smithfield NSW 2164
PO Box 7033
Waetherill Park NSW 2164
Ph: (02) 725 2944

Fax:
ax: (02) 725 3490

HOT WATER OUT OF THIN
AlR!

Quantum is a heat pump hot water
system which works on the same
principle as a refrigerator.

No booster element required

ing appliances, batteries, control
boards, electric fences, hydro
systems, inverters, lighting,
pumps, solar panels, wind gener-

standards demanded by con-
sumers in the *90s
Invert-a-Power distributors and
agents across the nation. Proudly

Manufacturers of SUNSINE®
sine wave inverters.

® Reglslered trademark of Siemens

Serving South Gippsland commercial units available. - Energy savings substantial.
e N m e P——— ctronic I
Rainbow Selectronic SIEMENS bOIarcorp
POW&I' COIgI po?ents e 259 Broadway, Sydney NSW 2007
Company tyL Ph: (02) 566 4340
1 Alternative 25 Holloway Dve, Fax: (02) 566 4360
y Way Bayswater, Vic 3153 . au
PO Box 240 Ph:(03) 762 4822 Fax:03 762 9646 Importers and distributors
Nimbin NSW 2480 . i Siemens Ltd of:
Ph: ((066) 89 1430 A r;atllabl;ci rz}ngedo{ solid tSttal:e 544 Church St, Richmond Vic 3121
Fax: (066) 89 1109 inverters designed to meet the Ph: (03) 420 7595 H
Low voltage equipment includ- high technical and environmen- Fax: (03) 420 7477 Solar panels for industry

Domestic Solar Products

Trade and retail enquiries
welcome

Fax: (02) 727 7447
Toll Free: 008 802 762

Arguably Australia’s largest
and most complete photovol-
taic module manufacturer.
Providing a range of photovol-
taic energy applications,
modules and accessories for all
facets of renewable energy ap-
plications.

Head Office
Block ‘S’, 3/391 Park Rd
Regents Park NSW 2134
Ph: (02) 743 8900
Fax: (02) 743 9050

Solar hot water systems, solar
pool and spa heating systems
and natural cooling systems
for domestic and commercial
applications.

Fax: (059)68 5810

Weather stations for use at
home, farm, school, fire

brigades etc. Monitor
Windspeed, Direction,
Temperature, Humidity,

Barometric Pressure, Rainfall,
Windchill. Optional PC inter-
face for IBM and Macintosh.

ators, etc. designed and made in Austraha ., ACN 004 347 880
Solarex Pty Ltd H
[ N 78 Bloels St solaha". Solar Flair Pty Ltd | | Strath Steam
\\\ Villawood NSW 1G4 94 Beaconsfield Rd,
Ph: (02) 727 4455 PO mégffogg;gga%'c 3782 Trak Pull Engmeenng

(Rod Muller)
Taylors Lane, Strathalbyn, SA 5255
Ph: (085) 36 2489.

Steam engines and boilers for
standby generators, marine
and other appplications. Can
manufacture a range of sizes
and types of steam engine to
suit individual requirements.

Westwind Turbines

(GP & GF Hill Pty. Ltd.)

29 Owen Rd
Kelmscott WA 6111
Ph: (09) 399 5265
Fax: (09) 497 1335

Manufacturers of wind tur-
bines. Large range of sizes.
Accessories available.

Composting
Toilet S

Dowmus Pty Ltd
PO Box 51, Mapleton Qld 4560
Ph:(074) 76 2100 Fax:074 41 4653

Designers and manufacturers
of organic waste management
systems

Environment Equipment

e
~—

Factory 1, 32 Jarrah Dve
PO Box 611
Braeside Vic 3195
Ph:(03) 587 2447.

Manufacturers of waterless
composting toilet systems,
240V AC or Solar 12V DC.
Custom designed grey water
(sullage) systems. Distributors
Australia wide.

¢ Mail Order Service

« Large range of kerosene lamps,
shades, chimneys, wicks &
spare parts

¢ Restoration work

* Special range of coloured lead
crystal glassware

+ Complete range of Aladdin
mantle lamps

*_Bus. hrs. 8am - 8pm 7 days

Personal and Household
Products.

Manufacturers and retailers of
environmentally sound
cleaners, personal products, air
fresheners, insect repellants.
Wide range of gifts.

Mail order and wholesale.

Manufacturer of a range of
energy efficient and er-
gonomic recumbent bicycles,
tricycles and human powered
vehicles (HPVs).

~The
xourning £, ; A "
g:‘s ) ,If’:f, Friends of Ozone — Sr:enspeed Innet Direct
toney Cree ) - 69 Mountain Dve
Wauchope NSW 2446 374 High St Ferntree Gull
Ph/Fax. (065) 859 359 Northcote, Vic 3070 ermiree Gully Im po rts
Ph(03) 41 8762 " Ph:(03) 758 5541. | | Proudly announces the release

of the M & T international 799
series 10 Band world receiver

Australia wide mail order
service

All enquiries welcome:
contact
Innet Direct Imports
on Ph: 004 319 284
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*Jura Heights"
Gowan via Bathurst NSW 2795
Ph: (063) 37 4104

Livos Australia

10 Egmont Rd
Mediow Bath
NSW 2780
Ph: (047) 88 1117
Fax: (047) 82 5001

Nu Experience Australia

PO Box 138, Drouin VIC 3818

Genuine, proven, easy to fit fuel
saving apparatus for your Gener-
ator, Car, Truck etc. by 25% plus.
(3 month moneyback guarantee)
Guaranteed superior combustion
provides:

¢ Slashed emissions

Quick-Spin Wool
p RMB 1215, Shelford Rd
Meredith VIC 3333
Ph/Fax:(052) 86 8224

& Scoured & carded
natural coloured &
white wool tops.
White, plain dyed & blended shades
22 micron merino tops. Merino,
cashmere, angora rabbit, camel, kid

Manufacturer of Solar Plant Ch_emlsny paint products | |+ Reduced maintenance mobhair, alpaca, & flax blends. Quick
Ovens and Solar worldwide. * Extra power . to spin, economical, & luxurious to
Dehydrators The difference: your health | |+ Conserves resources/environ- wear. Yams for weaving, knitting &
and the health of our planet. ment - dyeing; earth palette & landscape
Send SSAE for free, no obligation dyes; books; Ashford products; felt-

booklet. | ing batts and tools.

1 "DCFX
ZENTAI S FUTON LAR \ Your One
A ls'g"(s)'nms Stop Solar
HQ: Ciayton VIC (03) 543 7877 1/35 Banksia Drive =
Melboume City, VIC: (03) 663 6151 Byron Bay NSW2481 SOUTH coAsTNsw.  Shop

Oakleigh, VIC: (03) 562 8939
Northcote, VIC: (03) 489 8866
Box Hill, VIC: (03) 899 6033
Adelaide City, SA: (08) 211 7200
Sydney, NSW: (02) 519 3888
Toll Free Mail Order Hotline:
1-008 335767

We supply a wide range of Solar
Panels, Educational Solar Kits,
Solar Toys, Solar Radios,
Chargers and Inverters, Solar

Ph: (066) 85 6722
Fax: (066) 85 8233

Natural Futon Mattresses
Cotton / Wool / Foam Core

OBedframes GPosture Slats ©
Sofa Beds © Couches @Duvets
© Blinds ©Bedding Accessories

Send for our Mail Order Catalogue
Simply the best - since 1981

Torches and Lights

34 Toalla St, Pambula NSW 2549
Ph:(064)95 6922

All Your Solar Needs for
Every Application

Specialists in: Solar, Electric &
Independent Power Systems,
RAPS, Domestic Hot Water &
Pool Heating, Sales, Design, In-
stallation and Do-it-Yourself
| Kits.

The Energy
Shop

27-29 Sydney Rd
Goulburn NSW 2580
Ph: (048) 222 777
Fax: (048) 222 590

Design, supply, installation
and maintenance of inde-
pendent power systems

Essex Electrics PtLijE

Serving far North coast NSW &
Ph:(066) 888 231

3 E Ph/Fax: (066) 897 475

Design, Supply and installation of
stand alone power systems. Domes-
tic rural and industrial 240 installa-
tion. Fully licensed and insured.
Member of SEIAA. RAPAS ap-

PO Box 534, Kyogle
NSW 2474

KD Solar Electrics
2L

e

Shop 3, Dalley St Plaza,
PO Box 437

Mutlumbimby, NSW 2482
Ph: (066) 84 1702

= AINGIT
" New Generation
Technologies Pty Ltd

27-29 Sydney Rd
Goulbum NSW 2850
Ph: (048) 221 707
Fax: (048) 222 590

tshr;)ughqu;southem I‘:)SW 4 proved installers. 10 years ex- Fax: (066) 84 1702. Tony Egan - Managing Director
olar, wind, water turbine an perience. Grid tied inverters. BP Supply and installation of Grid interactive power augmen-
hybrid diesel. . fg[‘ﬁg}: d:g;gg“’,{:,,g;"f:;ﬁ}gﬁ Solar, Wind and Energy | | tation systems %g standgalone
Full ranges and expert advice. | | o e Proo . Equipment. power consultants.
Quirks Victory = n South bElasEtem
i 2otar —— enewabie Ener
Light Co. PoWERHoES= o

13 Albermarie Avenue
Rose Bay NSW 2029
Ph:(02) 371 0014
Fax: (02) 371 4917
DC power specialists. BP
SOLAR distributors. Solar,
wind and hydro power systems,
incorporating compatible low
voltage lighting and appliances,
inverters, pumps, batteries.

Shoalhaven Solar
Shop 3/90 Worrigee St
Nowra NSW 2541
Ph: 044 23 2555 Fax: 044 23 4900

Renewable energy power systems.
Solar hot water systems. Slow com-
bustion stoves. Central heating. Plant
chemistry paints. Solar pool heating.
Alternate Technology Books.

Bob and Hideyo McDonell

139 Wallace St
Braidwood, NSW 2622
Ph: (048) 42 2688
Fax: (048) 422 788

Solar, wind and water powered
energy systems, solar pumping
and solar water heating.
Wood-fired heating and

Abusiness unit of litawara Electricity
Locked Bag 8849 Sth Coast Mail Centre

Ph: (044) 54 1425 or
(064) 95 7033 or (042) 28 2890

Solar, Wind, Hydro specialists.
NSW distributor for AES in-
verters. R&D projects. Grid and
non-grid advisory service. Sup-
plier of all your energy needs. Ac-
credited energy efficiency experts.

" The Professionals in

Contact us with your questions. | | Sewage Treatment Systems. central heating systems. Renewable Energy
(HERN Sunray Power Co. Wildwood Wind and
si2% || POWER ||semmzsmss Solr
e ECE. ) 69 Munibung Rd Cardi 2285 | | Tinderry Rd, Michelago NSW 2620
AND PUMPS . wind generators Ph: (049) 567 966 “Visis by Appointment

Unit 1, 39 Deering St
PO Box 22, Ulladulla, NSW 2539
Ph & Fax: (044) 54 1200
Mobile: 018 429 255

Design, sale and installation of
all remote power equipment.
BP Solar distributor. Licensed
electrical contractor.

L

49 VISTA AVE COPACABANA NSW

| Ty i
SUNRISE SOLAR |

Ph 043 811531 Fax 043 821880

Fax: (049) 567 250

Design, supply and installation
of home, campervan, 4WD and
boat power systems. Wholesale
and retail sales of solar panels,
inverters, batteries, DC
refrigeration, high efficiency
lighting, water pumping, wind
turbines, battery chargers, solar
trackers and generators.

Ph:(06) 235 9172 Fax:06 235 9036

We live on it. We know
what works.

For all your solar and wind energy
needs. Specialists in solar electric
systems, wind and hydro power,
deep cycle batteries, high efficien-
cy lighting, inverters, battery

charging and water pumping.




Windpower Australia
Pty Ltd

P.O. Box 3, Austral NSW 2171
Ph: (02) 606 0033

Importers, manufacturers & dis-
tributors for the alternative ener-
gy industry. Specialising in
design and installation of remote
electricity generation, solar, wind
and diesel. Agents Australia
wide. Manufacturers of the
‘Seminar’ solar control-
ler/monitor and ‘Economy’ solar
regulators.

Windturner

Lot 50, Valley View Rd
Dargan (near Bell) NSW 2786
Ph: (063) 55 2633

Wind Generators

Solar Panels

Deep Cycle Batteries

Lighting

Refrigeration

Regulators

Power Management and
Hybrid Control

"Live Solar — We Do"

® 6 0 0 ¢ 0 o

BRIGHTER

LIPTIONS

81 Gordon St
WODONGA VIC 3690
Ph: (060) 56 3653

Remote Area Power
Supply design, sales
and installation.

Phone David
(060) 56 3653

Cornerstone
Alternatives

Andrew D Menzies

RMB 5637 Colac Vic 3249
Ph: (052) 334 613
Mobile: (018) 523 354

Renewable Energies &
Permaculture Design Consultant
Remote and alternative power sup-
plies using renewable resources.
Solar, Wind, Hydro, Steam, Wastes
for SW and Coastal Victoria. Bat-
teries, inverters, control and lighting
equipment, composting toilets, Bio
Paints, & Sola-tube natural lighting.

CSA
Energy-
technique

PO Box 2207
Shepparton Vic 3630
Ph & Fax: (058) 311 518.

Design, supply and installation
of home energy systems.
Manufacturer of TC True-Sine
Wave-Inverters.

Elante Pty Ltd

Q‘\\“‘ e,
5unergy

380 Canterbury Rd
Surrey Hills Vic 3127
Ph: (03) 836 9966
Fax: {03) 836 6743

Distributor for SIEMENS Solar
(formerly ARCO) and Rutland
wind turbines. Complete home
power, water pumping, wind
turbines, inverters, batteries,
solar lights etc.

Gippsland
Energy
Alternatives

- RMB 860
Baimsdale Vic 3875
Ph: (051) 57 9304

Supplier of solar electric sys-
tems, inverters, batteries, solar
trackers, solar panels, gener-
ator sets, refrigerators etc. In-
cluding electrical installation.

320 Victoria St
Nth Melboumne
Vic 3051

Ph: (03) 328 4123

Solar electric systems, bat-
teries and components, ap-
pliances, books, beekeepers’
supplies, wood stoves, en-
vironmentally safe paints,
solar water heating.

Heliosolutions

Ross Horman

PO Box 135
Riddells Creek Vic 3431
Ph: (054) 28 7676

Supply and installation of
domestic solar systems for
electricity production and hot
water. Photovoltaics, wind
and micro-hydro systems or
hybrids designed to suit.

Advanced Certificate of Renew-
able Energy Technology.

Inverters

PO Box 2133
Carrum Downs VIC 3201
Ph: (03) 772 6436

1200 VA... 2000 VA Surge
12 volt DC to 240 volt AC
Full Electronic Regulation
Overload Protection
Battery Low Protection
Australian Made

$800.00 plus freight

LATERAL

PO Box 674
Moe Vic 3825
Ph: (051) 68 1224

Appropriate home
energy systems.
Solar, Wind and
Micro Hydro.
Manufacturers of the
LATERAL TECH-
NOLOGY 200 watt
hydro turbine.
Manufacture, Sales,
Installation and Ser-
vice.

Serving Gippsland.
Est. 19%7

TECHNOLOGY

Newton Systems

6 Alma St, Chadstone Vic 3148
Ph: (03) 569 8485
Fax: (03) 568 5874

Alternative energy systems

Supply and design of solar
electricity systems for 4WDs,
off-road campers, caravans and
marine. Remote path and
driveway lighting systems.
Power systems for communica-
tion equipment, security and
country housing.

North Central Solar

PO Box 73, Wandong Vic 3758
Ph: (057) 871 551
Mobile: 018 542 441

Solar hot water, Hydronic
heating, Wood fired boilers, LP
gas specialists.

Renewable energy systems.

Tony McDermott
Cont Auth. No. C02392.

Prosolar
Solar Pool & Spa Heating

PO Box 1277 Gien Waverley 3150
Ph: (03) 887 2786

+ Fully installed
« DIY Kits
+ Maintenance & Service

Our business is
warming up!
PH: (03) 887 2786

Renewable Energy

49 Long St, Leongatha Vic 3953
Ph: (056) 62 4280

reliable electricity from
solar and wind

Design, sales, installation
Independent agents
Manufacturers \
Electronic and

electrical

engineering

Solar i

hyioponics, psoummo mono

Sharpe and
Jephcott

Sandringham and
Pakenham
Ph: (03) 598 5775
Ph: (059) 443 202

Electrical energy

from Solar, Wind,
Hydro, Steam. Near mains per-
formance systems at competitive
prices. Monitoring of sites.
Consultancy for large projects.
Repairs to any equipment. Buy
and sell any equipment.

A

“Solar

Charge

115 Martin St, Gardenvale Vic
3185

Ph:(03) 596 1974
Fax: (03) 596 1389

Large showroom, easy parking.
Inverters, gas fridges, ex-
Government deep cycle bat-
teries, solar panels, components,

appliances.

_)\: Solar Rays

I \ 1 Kialla Lakes Drive
Shepparton Vic 3630
Ph:(058) 23 22 23 Fax:058 232194

» Design, supply, installation
of solar power systems
Solar hot water

Solar water pumping

Solar electric fences

Low energy lights

Dunlite generators
Coonara wood heaters

Tilba and North - Dennis:
(044) 74 2993 « (015) 26 0326
Tilba and South - John:
(064) 94 0235+ (018) 41 2766

* Solar, Wind & Hydro Power

* Solar Edwards Hot Water

¢ Gas, Diesel & Petrol Generators

¢ Slow Combustion Stoves &
Room Heaters

Information & advice for energy
efficient buildings. Plus full electri-
cal contracting & plumbing service.




@
i\ SUNLIGHT

A division of Northsteel Pty Ltd
5 Kelly Court
North Geelong VIC 3215
Ph VIC Toll Free: 008 061 164
Ph NSW: (02) 918 3122
Fax: (052) 77 9493

SUNRAYSIA

SUN SPgeT

6 Jubilee Dve, Mildura, Vic 3500
Ph/Fax: (050) 230 847

Solar power systems - Battery
charging. Remote area power sup-
plies. Modules, regulators, bat-
teries, inverters, timers. Water
pumping - Surface, bore hole, float-
ing. Portable DC fridges, recharge-

.

ENERGY COMPANY

Suntron Energy Company

Unit 2, 66-70 Railway Rd
Blackburn Vic 3130
Tel: (03) 894 2544
Fax: (03) 894 3370

Full range of solar power products

Electronical And Electrical Repairs

Rod and Ros Menzies
1 Railway St, Colac Vic 3250
Ph: (052) 313 593
Mobile: 018 523 354

Remote Area Power Supplies

ighti i able fluoros, lamps, torches. 4WD, | | Catalogue, showroom, system * Inverters
Sz(l)rllilis lililglldngﬁ,l)g ‘;;lsttgfnss olar campers, caravans, houseboats, etc. | | design, bi-directional sinewave in- | | * Battery Chargers
p ) ’ Equipment hire/sales/installations verters, solar lighting, solar water * Control Equipment
Australia all over service pumps, supply and installation. * DC Appliances
i ory Alternative Ener -
Suppliers / Installers - Energy Engineering || Glress SR
- Renewable Energy Solutions ahoer SEan oncepts =
_ i S 21 Second St, Morgan SA 5320
Equipment oy o 004 Ph:(085) 402 129 Fax: 085 402 388 and SPECTROTEK

Ph: (08) 262 1951
Fax: (08) 349 4226

The Solution to your
Remote Power Needs

Complete Solar, Wind and
Diesel Systems for Household,
Commercial and Recreational

use.

FREE CALL: 1800 625 621

Design, Manufacture, Installation
& Commissioning of renewable &
Hybrid Power Generation systems
to the relevant Australian Stand-
ards. Site evaluation - Data Ac-
quisition - Engineering reports

Mobile Solar Power Station avail.
fortrial. ALL Systems guaranteed.

PO Box 288, Kingswood SA 5062
Ph: (08) 379 5622
Fax: (08) 379 3191
A/H 018 081 292

Supply, installation, service
for low voltage systems, wind,
solar, etc.

ITS Solar &, 4//‘7

36 Gardens Hill Cr
Stuart Park
Darwin NT 0800
Ph: (089) 815 411
Fax: (089) 815 870

NT Distributor for Solarex
products

Design and manufacture of
water pumping inverters.
RAPS, Aboriginal housing and
solar street lighting systems.
DARWIN NT

NATURAL
== TECHNOLOGY
S SYSTEMS

ENERGY CONSULTANTS

120 Prospect Rd
Prospect SA 5082
Ph/Fax: (08) 344 7298

Solar, wind, diesel rural household
systems. Batteries, inverters, light-
ing, 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.

PEAN pon

Pecan Engineering Pty Ltd
13 Acorn Rd Dry Creek SA 5094
Ph:(08) 349 8332 Fax:08 260 6643

Solar Modules, Batteries and
Regulators. Solar Power Supplies.
Sinewave Inverters. Solar Light-
ing Specialists. Solar Pumping.
Pecan Solar Regulators for Sealed
Batteries. Solarex Distributor for
South Australia

The Renewable Energy

Powercorp Pty Ltd

i~ it PO Box 39599

~Winnellie NT 0821
L i ;“ Ph: (089) 32 4230
[ e LFax(ose) 32 1134

« Intelligent Grid Connection
of Solar Power

« Latest Technology

« No Batteries

+ Be Paid for your Excess
Power!

Suppliers / '_lnsta_lleks -
Renewable Energy
Equipment
QLD

Battery Ener y - s66 main.
listing under anufacturers ..

4‘“ AUSOLAR
4 N

Solar & Renewable
Energy Systems
PQ Box 244, 3 Bronzewil
Deception Ba:

Cr,
QLD 4508
Ph/Fax: (07) 888 5051

Design, Manufacture, Installation,
Supply of Renewable Energy Sys-
tems. Electricity for homes, farms,
caravans, 4WD - Hybrid System
Specialists. Solar water pumping,
electric fencing, solar modules, in-
verters, batteries, highest quality
statndard, 10 years experience.

All Domestic & Indust. Applications

Company
Choice

)’ Electric

3 Prospect St Bowen Hilis Q!d 4006
Ph:(07) 252 4909
Fax: (07) 854 1038,
NSW Ph: (066) 72 4033.

Wholesale solar electric sup-
plier: PV panels, DC lighting,
power inverters, DC water
pumps, solar controllers, solar
battery banks.

Solar Energy
Nth. Qld. Solar Supplies

Cairns Storage Battery Co.
83 Buchan St, Portsmith
Ph: (070) 35 3355
Fax: (070) 35 3068

Solar hybrid generator systems,
Computer designed site analysis,
RAPS invertors, Remote area
power systems, Refrigeration,
Battery charging, Regulators,
Solarex Panels.

Distributor for Mono, Solarex,
BP and WOODS equipment.

Power 3

PO Box 765
Atherton QId 4883

J b Ph: (070) 962 420
Micro-hydro & RAPS specialists
Cost effective comprehensive ser-
vice ensured. Sun wind and water
technologies - including our custom
made range of low-head Banki tur-
bines for electricity and/or pumping.
Servicing North Queensland, inlcud-
ing remote locations.

We sell it because we live it.

Planetary <3

Remote Area Power
Pumping & Solar
Systems

Shop 16, 27 Pound St, Kingaroy 4610
Ph: 008 625 444 A/H: 018 79 5791
Solarex photovoltaic modules, Solahart
hot water & pool heating, wind gen-
erators, Yanmar diesel engines & gen-
erators, Mono agricultural pumps,
solar, petrol, diesel & mains pumps &
pressure systems, electric fencing,
deep cycle batteries & Woods battery
chargers. Siemens sine & square wave
inverters, control systems. Qualified

electrical engineer - Phil Gower.

R F Industries

Solarex Distributor
Qld & Papua New Guinea
TRADE & WHOLESALE

16 Kyabra St
NEWSTEAD Qld 4006
Ph:(07) 252 7600 Fax:07 252 5505
48A Punari St
CURRAJONG Qid 4812
Ph:(077) 75 6433 Fax:077 75 6409

Solar modules, DC Lighting,
Inverters, Batteries (vented
and sealed)

Solar.

PO Box 192 Kuranda QId 4872
Ph: (070) 930 253
Fax: (070) 930 408

North Queenland’s
Alternative Power Specialists

We supply and/or install, reli-
able brands of alternative
power equipment at competi-
tive prices.

Mail order enquiries welcome.




IWD Moore & Co. B\
Pumping water 7
naturally I
H.Q. 67 Springwood Rd
Springwood Qid 4127

WA: O’Connor - (09) 337 4766
SA: Pooraka - (08) 349 7000
NSW: Kelso - (063) 32 2304

Qld: Springwood - (07) 841 4299

For all your solar power needs.
Specialists in solar water
pumping systems.

Australian distributors for
Neste power systems.

Solar Sales

97 Kew St
Welshpool WA 6106
Ph: (09) 362 2111

Ten years experience in
remote area power supplies.
Water pumping specialists.
Manufacturer of mechanical
and gas solar tracking systems.
Distributor for ‘Solarex’ solar
panels in WA. Supply and in-
stall systems in WA, NT and

12 Volt Shop

968 Albany Hwy
East Vic Park WA 6101
Ph: (09) 470 5949
Fax: (09) 458 8577

Solar panels, Lighting, In-
verters, Power supplies, Bat-
teries, Low voltage cutoffs and
Free system sizing.

Agent for Cole low voltage
refrigeration.

Australian
Solar
Distributors

[4\ SD Unit 5, 83 Hector St

Osbome Park WA 6017
Ph: (09) 244 2686

Major power inverter suppliers, in-
cluding high surge pure sine wave;
quasi sine and inverter chargers; also
specialists in solar water pumping;
remote 24 hour power systems;
holiday and camping; high efficiency
DC equipment; DC refrigeration.

=

Based in Collie, WA
Ph: (097) 34 3512
Fax: (097) 34 4252

Complete Design, Installation
and Maintenance Service of:

Solar, Wind, Micro Hydro and
Diesel Energy Systems.

South West Supplier of AES In-

verters. Contact Paul Lavers, En-

imeermg Technician / Electrical
Instrument

Creek Power

Water driven
energy systems
Judd's Creek, Judbury Tas 7109
Ph: (002) 66 0305
* Design & Maunfacture of Direct
240V and battery charging sys-
tems working on heads from
less than 1 metre upwards
* Pelton, crossflow or turgo units
« Batteries and inverters
¢ Units custom built to suit your
site

Options /- 4
PO Box 37, Snug Tas 7054
Ph: 018 123 890
AH: 002 67 4141 Fax:002 674591

Design, supply and installation
of alternative energy systems.
Huge range of appropriate tech-
nology products, books and ac-
cessories. Licensed electrician

37 Barrack St, Hobart Tas 7000
Ph: (002) 315 377
Fax: (002) 315 438

» Solarex distributor

» Full range of alternative
energy in stock at our
Hobart showroom

and certified solar installer.

Ph & Fax: (004) 317 733

Solarex and BP Solar panels,
inverters, regulators, deep
cycle batteries, low voltage
lighting, DC fridges, water
pumps, wind generators.

We supply and design. Free
quotes and information on re-
quest. Ask for Noel Stutterd.

SE Asia, 4j e b s on
/ m .
Markthe / £/ Solar Tasmania LAR TECH
spark ‘ é T D A division of VK Electronics Pty Lid * Remote Energy Systems
- IVISION Ol nics
Energy 99?“ \ =—DLUS 214 Mount St, Bumie Tas 7320 Solar * Wind* Hydro

Hudson St, Sidmouth Tas 7270
Ph: (003) 94 7611
Fax: (003) 94 7607

Remote area power systems,
wide range of equipment, solar
hot water, Bio Paints and var-
nishes, electric fencing units,
design, supply, installation.
Serving Tasmania.

CLASSIFIEDS

Do you have
something to
sell/buy/swap?

Put it in the
Soft Technology
CLASSIFIEDS

Ph: (03) 650 7883
Fax: (03) 650 8574

WIND
GENERATOR

©Dunlite 3 blade, variable
pitch, 24V to 50V DC with
auto control.

OFully reconditioned, as
new, with 60ft stand

QAC 240V Inverter

© $3, 995

Tel or Fax:
(08) 270 2001

FOR SALE

Cottage overlooking permanent
creek in foothills of Bunya
mountains national park & state
forest. Land approx 10 acres. In-
cludes separate 12mx7.2m steel
shed/office/double carport. Plen-
ty of space level with cottage to
extend or build. Slow combus-
tion stove, wood heater, solar
panel all plumbed to 40gal. hot
water tank in roof space. Choice
of solar or grid power. 11,000gal.
rainwater storage. Brisbane 3
:] hours. For more details, phone
-1 Phil Gower, 018 795 791.

FOR SALE
©1 Soma 24V, 400W wind
turbine, NEW
©1WEA24V, 450W inverter
©1 Power conversion 24V
300W sine wave inverter
©2 Self-supporting lattice
towers, 1 x 15m, 1 x 12m
©1 Solarex 24V
©18 amp control board
Reasonable offers accepted
(03) 898 1463 or
(004) 611 330

FOR SALE

OWinco - 32V, 200W
Windgenerator & 10ft
stub tower; Brand new,
never installed; $500.

©40ft high tower in two sec-
tions to suit above; $300.

©2 x 40VDC generators,
1200W; $75 each

©1 Moffat virtue 32V charg-
ing plant & spares; $150.

Phone: (064) 938 291 (AH)

Do you have
a product or service
that your market
should
know about?

Advertise in

Contact Jo
at The Media Team

Ph: (03) 853 8055
Fax: (03) 853 8060

Correspondence:
8 Yarravale Rd
Kew VIC 3101




A Parting Shot

VER recent months, the
media have run a series of
sensational reports on a
breakthrough in the development of
low-cost solar cells (photovoltaics).

The reports, based on a press release
from Martin Green’s unit at the Univer-
sty of New South Wales, suggest that
we could see a dramatic drop in the
price of photovoltaics. The press
release states that by using thinner
laser-grooved cells with cheaper lower
grade dlicon, full solar systems for
suburban houses could be a viable op-
tion within ten years. It also states that
the price of photovoltaics could drop to
close to three per cent of the current
price.

While technical progress in the
development of solar power is some-
thing we dl support, and the work of
Martin Green in the University of New
South Wales has been very encourag-
ing, these reports are actually very
counter-productive.

Immediately after these reports
started to get widespread publicity,
members of the community started
ringing their local retailers and asking
about where they could get these new high-
efficiency cells. When they were told
the cells were not available and would
not be in the foreseeable future they
quickly lost interest.

Some people who were serioudy con-
sidering investing in solar equipment
have decided to delay their purchase
‘until the price comes down'.

The problem is that media reports
such as this strengthen the perception
that solar cells are ‘too expensive’ and
should not be purchased until the price
drops.

Reports of revolutionary, high-ef-
ficiency, low-cost solar cells come out
regularly. There have been dozens over
the last ten years, and none have
resulted in dramatic price drops. In
practice they probably never will.

This is why. If you are a company
with a revolutionary low-cost solar
cell, you would never sell it for a
dramatically cheaper price, say 50 per

a8

cent of current prices. If you did you
would be flooded with orders that you
wouldn’t be able to fill.

Why do that when could probably still
have more than enough orders if you
priced your cells at 80 per cent of current
prices and made much bigger profits?

The extra profit would help pay for
the expensive research you had been
doing. It would aso alow you to invest
in a bigger factory to supply demand,
and make even more profit. The tech-
nical improvements only reduce price
gradually.

Martin Green's developments to date
have resulted in more efficient cells but
they are much more expensive than
conventiona solar cells, and this cost
has slowed their move onto the mass
market.

When researchers do their number
crunching on price, they seldom take
into account the redlities of the market.
In the process they create unredistic
expectations in the community and do
damage to short-term demand and
long-term expectations.

Mick Harris

Contributions to A Parting Shot are welcome. If you have something you’d like to get off your chest, why not drop
us a line? Send your piece to: The Editor, Soft Technology, 247 Flinders Lane, Melbourne VIC 3000

Tech Dry

Tech Dry has a range of environmentally friendly products which are
used to dust seal and weatherproof the surfaces of rammed earth
and mudbrick structures. Application of the products does not alter
the appearance of the surfaces and allows the walls to ‘breathe’.

Branches in Victoria, QLD, SA and NSW.

177 Coventry St, South Melbourne VIC 3205
ph:(03)699 8202 fax:(03)696 3362
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DEMAND THESE FEATURES FROM
YOUR NEXT
INVERTER

m Auto Start - Even for the
smallest compact fluoros

m True continuous rating at 25°C

s High intermittent /surge ratings

m Reverse polarity protection

m 200, 600, 1200 and 1500W models
a Fully Guaranteed

m Availability Australia wide

B fhglan miade = U7 a0 r Selectronic Components

Australian owned company

PTY.LTD. (Incorporated in Victoria) ACN 005 145 264

INV ERT'A'POWER offers all this, and more, at a competitive price.

For the agent or distributor nearest you call Selectronics on (03) 762 4822 Fax (03) 762 9646

Ask for Lindsay Hart or Ralph Taylor

DEMAND THESE BENEFITS
FROM YOUR SUPPLIER
B Security - well established Australian manufacturers
B Quality & value - proven, Australian made products
B Marketing support - manufacturer’s advertising
m  Technical support - qualified & experienced personnel
®m  Personal service - consistent & committed

Specialising in the Distribution of: 0
Invert - A - Power
Suncycle Batteries ' generu Ion
Woods Battery Chargers Bringing power to the peaple

Call Solar Generation on (074) 94 1144 Fax: (074) 94 8884



New the latest release
M&T International 799 series

Keep in touch with the latest news updates VOA, BBC, Radio Moscow, Radio Australia, etc.

* 10 Band World Receiver, portable to go anywhere at any time.

*  Brand new enchanced design and performance for excellent value.

*  Attractive front dial with world map in background.

& FM. MW SW-1-SW7. Exceptional value for all these features.

& LED Easy Tune comes on to give you assistance in tuning.

& Clear visible SW band slide indicators for easy find of stations over shortwave.

& Built-in front speaker for ease of listening when volume is full on.

€ Shortwave band spread for excellent selectivity over shortwave.

& Power on switch is totally separate from volume control, no need to change volume.

@ Telescopic antenna is fully adjustable and when not in use. tucks into a hold jack.

€ Switches on front panel have protruding anti-grip for ease in switching.

& Earphone jack in-built on the side.

€ Manufacturer has been in production for many years and will continue to produce
quality and innovative goods for years to come.

€ Stringent testing over a period of years has brought this radio into a class of its own.

Unit Size [8OW x 8OH x 42D mm

Available from Innet Direct Imports: Phone 004 31 9284 from 10 a.m. to 2 p.m. daily.
After Hours 004 31 9284 or 004 31 3020. All enquiries welcome.
Price $44.95. Freight and handling costs $2.00 extra.
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