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Horizon Inverter/Chargers Gridfeed Inverters Stand Alone Sinewave Inverters

Horizon series of inverter chargers Add value to your home while doing Medium sized stand alone inverters
integrate a 2200 walt sinewave your part for the environment, our grid from 900 watts to 3800 watts.
inverter, 80 amp three stage battery feeding inverters can operate with solar These units are focused on efficiency,
charger and 40 amp load transfer arrays from as little as 300 watts up to reliability and practicality.

switch all in one great package. 4000 watts,

Simplify and improve the performance

of your system. Plus our exclusive

2 year + 3 year warranty option.

+* SEA Inverters are fully compliant with
the conditions of the AGO rebate
scheme. Including C Tick, ESAA and
Certificate of Suitability.
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The Best Answer in ‘Cost to Performance’ Ratios

The vital ingredient of an efficient and economical Independent Power Supply System is the battery.
The Federal Solar range offers 6 and 12 volt flooded cell and gel technology batteries which
provide long life in continual discharge/recharge applications over a wide temperature range
and with minimum maintenance,

Flooded Cell

Long life and the elimination of short circuits are facilitated by new super-
insulating, micro-porous, polyethylene envelope separators, The positive plates
are further protected by a glass wrapping which reduces shedding, The optimised
balance of crucial active material on the plates and the increased amount of active
material on the positive plate add 1o performance and life.

Gel Technology

These valve regulated, gelled electrolyte baneries are
designed to offer reliable, maintenance free power
for renewable energy applications where frequent
deep cycles are required. They are non spillable,
lead acid storage baneries, pressurised and sealed
using special valves (never to be opended). Gel-
Tech batteries will provide up to three times the cycle
life of raditional wet cell baneries.
Whatever vour battery needs are, there's no better ‘cost to performance’
solution than the Federal Solar range. Call us for your nearest agent in NSW,
Victoria, Queensland and Tasmania.

Ryde Batteries (Wholesale) Pry Lid

24/51 College Street, GLADESVILLE NSW 2111

Telephone:  (02) 9879 5422, (02) 9807 3933 Also available from
Facsimile:  (02) 9807 3700 selected Solar shops and
URL: www. federalbatteries.com.an specialist hat‘fr}? outlets.

Email: contact@federalbatteries.com.an
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About ReNew

Formerly titled Soft Technology, ReNew is published
by the (Australian) Alternative Technology Associa-
tion, a non-profit community group concerned with
the promotion and use of appropriate technology.
ReNew features solar, wind, micro-hydro and other
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connected to the power supply. The publishers of
ReNew take no responsibility for any damage,
injury or death resulting from someone working on
a project presented in any issue of this magazine.
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Editorial

Trees: our mates the carbon suckers

t seems that most of the talk in Australia with re-
gards to reducing the amount of greenhouse gas
emissions centres around the planting of trees.

These carbon ‘suckers’ are being hailed, rightly, as es-

sential to the conservation of the planet, however inconsistent government policy
allows our mature and old growth forests to be harvested at an alarming rate, and
then subsequently replanted with new forests, in what appears to be a form of
environmental interaction unique to humans.

Almost every day in the ReNew office we receive federal government press
releases announcing the allocation of funds to groups for the planting of trees, or to
support programs to develop new fuel technology designed to neutralise the effect
of motorists using their vehicles with ever-increasing regularity.

Tree planting and improved technology are only two of the many approaches
that need to be employed to reduce the impact of human activity on the planet, but
it seems that the majority of public finds earmarked for environmental protection
is being channelled into these areas, rather than a balance of programs which will
challenge the average Australian and educate people about modifying behaviour
that is carbon producing.

The valid rationale that at least tree planting is achieving something that is tangi-
ble and positive now, sometimes seems meaningless, especially when plants are
being itemised and quantified and given a human waste disposal role, rather than
acknowledged as important in their own right as part of a diverse environment.

On a different note I should mention that the Photovoltaic Rebate Program, has
so far captured the imagination of almost 500 hundred Australians who have ap-
plied to the Australian Greenhouse Office for a share in the $31 million fund
allocation to install solar systems on their residences. This program has kept every
renewable energy installer I have spoken to working flat out, and will extend to
community buildings from 1 July 2000.

In this issue of ReNew we visit Roger and Susy Chapman’s sustainable house
(cover story), and a community garden project in St Kilda, Victoria, that has con-
verted what was formerly the lawns of a bowls club into a rich food garden. North
of Melbourne in Northcote, a similar project has begun—which suggests that
bowls is losing popularity in inner-city Melbourne, but more significantly, shows
how positive innovation can save some community open space from private de-
velopment.

Alternative Technology Association staff and volunteers have been the main con-
tributors to this issue of ReNew, with Erika Maksem quickly becoming an expert on
electricity industry deregulation in order to explain the new rules of the National
Electricity Market. ATA volunteer Alison Sutherland tells us about an Indonesian
environment centre where she volunteered over the summer, and another volunteer
Sarah Milne has compiled not one, but two, ReNew indexes to help readers and
office staff pinpoint exactly what ReNew issue that product review appeared in...
This should prove a great general resource and save us all here at the ATA from
scouring back issues of ReNew to service phone enquiries of this nature.

Kulja Coulston
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RGS Technology

An RGS Battery Charge Controller and

Features of the RGS 24 volt
40 amp Battery Charge

Federal 24 volt battery bank System
in the ReNew/RGS Technology/Federal P Oupas voltage: 12-16V D,

Solar Batteries subscriber competition * Output current: 0-40A DC
$ * * Max. power consumption: 2000VA
H A O * Soft Start Time Delay: 1 minute
TOtal prlze Value ¢ 3 5 7 * Dimensions: 500mm wide x 350mm

deep x 160mm high
* Weight: 15 kg

The RGS Battery Charge System is the first battery charger to be designed specifi-
cally for the independent power supply market. It indicates power, charge, current

limit, over temp, stop generator and generator speed (high, OK and low). * Protects: generator input

This controller will integrate with the rest of your system and is compatible with inverter input, load output,
charger input, battery output,

heatsink temp

all leading brands of inverters, generators and batteries. The stop generator relay
function allows this system to automatically stop petrol pull start generators when

the batteries are fully charged, minimising generator running time.

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

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

and get your subscription in today!

Conditions and how to enter ®)

(1) The competition is open to anyone who subscribes to ReNew or joins
the Alternative Technology Association (ATA) during the competition  (6)

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

ReNew subscriptions cost $22 per year. ATA membership costs $44 per

period, including existing subscribers and ATA members who renew their
subscription/membership during the competition period.

(2) The prize is not redeemable for cash.

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

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

U]

®

year ($33 concession). Overseas subscriptions cost AUD$27 in NZ and
PNG, AUD$35 elsewhere. Two year subscriptions and memberships are
also eligible.

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

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

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

The ReNew/RGS Technology/Federal Solar Batteries subscriber competition is proudly sponsored by RGS Technology
and Ryde Batteries. For more information RGS Technology can be contacted on ph:(03)5470 5890,
fax:(03)5470 5892. Ryde Batteries can be contacted on ph:(02)9879 5422, fax:(02)9807 3700.
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YOUR ALTERNATIVE WHOLESALER

=®» SOLAR ELECTRIC MODULES
=®» METERS AND CONTROLLERS
=» INVERTERS AND CHARGERS
=» WIND GENERATORS

» LIGHTING

=» WATER PUMPING

DISTRIBUTORS WANTED

KYOCERA SOLARP/L
PH: 61 7 3856 5388 FX: 61 7 3856 5443
EM: kyocerasolar@bigpond.com

8 ReNew Issue 67 April-June 1998 email: ata@ata.org.au WWW: http://www.ata.org.au/




Kulja Coulston visits the Chapmans, a young family which has
proven that anyone can build their own energy efficient home

didn’t even need to check the street
I number of Roger and Susy
Chapman’s two-storey town house
when I set out to conduct my interview.
Their fully-sustainable house is clearly
identifiable at a glance from a bridge on
Ballarat Road, a main road through
Melbourne’s western suburbs.

From the bridge there is also a view
of the city, the West Gate Bridge stretch-
ing across the Maribyrnong River and
the expanse of the western suburbs. On
the drive-by one can’t help but suppress

an ironic smile when the Chapman’s

solar array and solar hot water unit catch
the sun as it appears through the smog
haze, with a backdrop of Melbourne’s
most polluting industrial centre.

Although they aspired to build a house
which appeared ‘normal’ in almost all
aspects of its design and construction,
with the majority of the technology con-
cealed in the walls, the Chapman’s have
created a home which stands out as the
only rooftop in their area featuring re-
newable technology.

They were the first house in Footscray
to utilise grid-interactive technology—
but it seems they may have started a
trend. A neighbour two doors down has
recently installed a 1kW grid interac-
tive system with funds received under
the Photovoltaic Rebate Program.

The house

Roger is a carpenter and built and de-
signed the town house himself over a
period of eight months. Happy just to
fulfil the dream of building his own

Photo by David Johns

WWW: http://www.ata.org.au/ email: ata@ata.org.au Issue 67 April-June 1998 ReNew ¢



Visible from a nearby bridge, the
Chapman’s house stands out as the
only renewable technology rooftop in
Melbourne’s western suburbs.

home, Roger originally had no inten-
tion of incorporating any renewable
technology at all in the construction.
They bought a house with sub-
division potential three years ago on Al-
exander Street, Footscray, and began in-
vestigating the permits and processes
required to subdivide the backyard and
split the block into two titles, with the
new property access from Scott Street.
Roger began the Certificate IV in Re-
newable Technology at Swinburne
University in 1998. By the end of 1998,
they were planning the house. At this
stage Roger was interested in applying
alternative energy to a country property,
but after reading Michael Mobb’s Sus-
tainable House he decided to apply it to

their new Footscray house.

‘Initially I had no alternative technol-
ogy in mind at all, and then I got inter-
ested in alternative energy technology,’
he said. ‘The course inspired me, but
even then when we were thinking about
building the house it was never our

original intention to go the whole hog.’

The Chapman’s house is designed to
be essentially allergy-free, and through-
out its construction they endeavoured
to use ethically sourced and sustainably
manufactured materials.

Spurred on by Sustainable House,

Photo by David Johns

Fronius Grid Connected Inverters
ESAA approved
Certificate of Suitability

ow MoreAbout Grid Connect? Data logging
Multiple banks up to 100kW

"W,\elcom‘éto Choice.... -

3 MIDI 1.5kW i
Wecan help you with
. Solarex World Quality solar panels
. FroniusGrid Connect Inverters - i
. Sophisticated data collection accessories N am
. Special high voltage safety fuse/switches
. Roof mounting frames
. 1kW and 1.5kW complete system packages . MINI 1.OkW

. Ddlivery AustraliaWide

Think M SOLAREX for successful systems!
Dealer enquiries welcome @

B S CREECALL NOW on 1800074007 for moredetails

(® Choice Electric Co. (Aust) Pty Ltd

Ph: (07) 32524909 Fx: (07) 3854 1038
Em: choice@choiced ectric.com.au
Wb: www.choicedlectric.com.au

= il
S SOLAREX

. Authorised Distributor
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Photo by David Johns

Roger and Susy decided that their new
home would incorporate aspects of that
design (see ReNew #60 for our feature
on this house) and be water self-suffi-
cient, but rather than be a retro-fit fo-
cusing mainly on technology they had
the added freedom of building from the
ground up.

The construction process began
when their second child was only a few
months old. Among washing nappies
and caring for Levi and Aneisha, Susy
set about designing and planning the in-
terior of the house and selecting energy
efficient lighting that would create a
warm atmosphere. She liked the idea
of building an allergy-free house with
reduced impact on the planet, and se-
lected new kitchen appliances with low
power consumption, including a gas
stove and oven, and a gas Rinnai space
heater for the lounge area.

But after researching more deeply
into non-toxic products they found that
in many areas they were breaking new
ground, and without some compro-
mises the cost and time expenses would
set the building process back many
months.

After talking to Susy’s chemical en-
gineering brother I realised that every-
thing was toxic to a degree, depending
on the dose, so instead of having this
unrealistic goal of having a completely
allergy-free house, we changed it to
what level of toxicity we were willing
to put up with. That was a freeing feel-
ing for us. We no longer felt bogged
down with that particular issue,” said
Roger.

After researching window frames that
were made from sustainably harvested,
non-rainforest timbers they found that
the cost and the time delay of three
months was, in this instance, unrealis-
tic for them to accept. In the end they
chose aluminium window frames,
which have high embodied energy in
the manufacturing processes, but which
will never need replacing or chemical
protection.

They were more successful with the
house framing and wall materials, with
95 per cent of the frame constructed us-
ing Australian plantation timber. They
chose reverse brick veneer and Radcon

Inside the Chapman’s house appears like any other, a regular visitor would have no
idea that the house was solar-powered and water self-sufficient.

radial sawn blue-gum timber cladding
for their appearance and for thermal
mass. Also for thermal mass, Roger de-
cided to build on a slab rather than
stumps.

On the floors in the main living area
they have ceramic terracotta look-a-like
tiles which are also used outside into
their small back yard to create the feel
of inside/outside living space. Upstairs
the house has exposed polished Tasma-
nian Oak floor boards.

The outside space is partially shel-
tered with transparent polycarbonate to
enable the light to penetrate through the
full-length glazed north doors, pur-
chased second hand for $100.

The 150 m? townhouse is attic-style
with a roof pitch of 38 degrees and ori-
entation of 30 degrees to the west of
north. The constraints of the block
meant that the orientation was unable
to be completely north facing, as they
wanted the house to extend to both east
and west boundaries to provide maxi-
mum space, with zero offset from the
front of the block.

‘I didn’t go to the extent of incorpo-
rating all the features to get the sunlight
to penetrate deep within the house. As
it is we have a lot of north glass and it is
bright for most of the day, and it’s ori-
entation is efficient enough,” he said.

For insulation they chose a combination
of natural woolblend and polyester, with
sisalation and double-glazed windows.

In the ceiling the insulation R value
was 3.8, the exterior walls was 3.3 and
the internal walls was 1.5. With those
basics: bulk in the walls, a slab on the
ground and thermal mass on the inside
to stabilise the temperature, the
Chapmans were satisfied that their
house was thermally efficient. All win-
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dows are double-glazed except the full
length glazed back doors which will
have a thermally efficient curtain.

The interior lighting is a combination
of compact fluorescents and halogen
down lights. The 10 watt extra-low volt-
age dichroic halogen down lights are
separated into clusters with dimmers.

In order to monitor the performance
of the house they will fit one sensor
upstairs and one down stairs with sen-
sors in the ceiling and on the roof to
measure irradiation and heat.

A lot of people are building energy ef-
ficient homes, they say they work well,
but how well? When we were planning
this house there were few opportunities
for us to look at the performance of other
houses, hopefully for educational pur-
poses we can accrue information that
will be useful for others. Eventually all
of our household data will be available
live on a website,” said Roger.

Roger and Susy decided that there was
no reason for them to connect their new
house to the mains water, and instead
installed a 25,000 litre concrete water
tank to supply all of their water needs.
Having learned from Sustainable House
that some bureaucrats were reluctant to

Roger uses a compass to ensure his solar
water heater faces due north.

Above: The 25,000 rainwater tank is dis-
guised under the raised back porch; the
Wattsworks greywater holding tank is lo-
cated in the smaller box.

Above right: Susy and Levi pose in their
‘normal’ second floor bathroom which is
connected to the Wattsworks.

support unconventional initiatives, and
after being misinformed on a number
of occasions by bureaucrats that it wasn’t
possible to build a house without mains
water, Roger and Susy prepared a pres-
entation outlining what they wanted to
achieve.

Roger had monitored the average lo-
cal rainfall and calculated it by the roof
area. The rainwater collection system
includes a diverter which sends the first
10 litres of water from the roof into a
down pipe to use on the garden.

‘I found that we should expect to col-
lect an average of approximately 150 li-
tres of water per day which fell short of
the expected daily usage of 240 litres. I
decided to install a Wattsworks system
which would save on 30 per cent of our
daily usage by recycling the bathroom
water through a holding tank and into
the toilet cistern,” he said.

They decided to install flush toilets
rather than a Dowmus biolytic system,
which was their original intention, as
they were satisfied that the local sew-

age disposal plant at Werribee used simi-
lar environmentally sound principles in
their treatment of waste, and is also a
local source of Green Power.

Due to the drought conditions in
Melbourne and general water restric-
tions in Victoria the Chapmans cur-
rently run the risk of running their tank
dry, and pending a good rain, they may
need to rely on siphoning water from
the tenants in their original residence—
an extension to their already special re-
lationship which includes informal
chats over the back fence to discuss all
matters of business.

‘We realise that sometimes we may
need to rely on our neighbours or buy
in water, but that is a small price to pay
considering the enormous water sav-
ings we are making by relying on our
tank,” said Roger.

The process of installing the water
tank was arduous, with heavy machin-
ery required to break up a bluestone
rock shelf where the water tank was to
be located. The expensive hole was dug
and the water tank installed, but before
Roger filled it with enough mass to hold
it in place, a good rain floated the tank
raising it 300mm from ground level,
making it necessary for the back deck-
ing to be raised 300mm higher to cover
the top of the tank.
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The solar system

Rogerand his electrician installed 18 BP
75 watt photovoltaic modules for a total
of 1350 watts. They had planned to in-
stall a 2.5kW inverter, but due to a high
demand in sales this was unavailable.
Solar Energy Australia supplied a 4kW
inverter instead.

Originally they were going to purchase
nine solar modules which would have
supplied approximately 70 per cent of
their peak energy requirements, which
was estimated to be 5.5kWH per day, but
due to the $7425 received under the PV
Rebate Program they decided to install a
system which supplied 100 per cent of
their electricity requirements.

Unlike the Beasley 350 litre solar hot
water unit, which Roger mounted to
be positioned exactly north facing at an
angle of 30 degrees to the roof, the solar
array lies flat due to the small 57 m? roof
space on the north facing side.

The local electricity distributor, AGL,
will supply a smart meter and modem to
the Chapmans in order to compile a con-
sumer load profile. The load profile will
help AGL formulate pricing processes
for other customers wanting to install
grid interactive systems. The meter will
also be capable of reading gas and water
consumption should all utilities agree
to this. This would simplify billing and
make trips through the Chapman’s house
to the water meter in the backyard un-
necessary.

The water meter will allow City West
Water to accurately calculate sewage
disposal costs which are normally paid
as part of a normal water bill, which the
Chapmans will never receive.

Education plans

Susy has a background in teaching and
together she and Roger plan to open
their house up to school groups and the
general public to run information ses-
sions and activities. Almost every room

in the house has a computer network
port to allow them to better demon-
strate on computer the main system fea-
tures and their performance.

The garage is to be the main class-
room. Inside it has the inverter
mounted on the wall, and awood heater
which will be used to provide hot wa-
ter backup for the gas booster.

Thorough metering of the house will
enable other home owners to gain an
understanding of energy and cost sav-
ings. They also plan to start a business
called Environmental Housing which
will operate as an energy efficiency con-
sultation service to assist others to plan
energy efficient housing.

“The house cost $125,000 to build in-
cluding the appropriate technology.
People are interested in the extra cost
of the technology and how much money
we will save, but when we started the
project the eco-

much water is saved and the environ-
mental damage that is prevented
through reuse, some water discolour-
ation is a small price to pay. After all
it’s only shower and bath water. Our
kids will grow up with sustainability
as a priority knowing that we’re inter-
ested in their future.’

The Chapman’s house will be open
for public tours, student groups and
corporate groups as of June 2000. For
bookings please call (03)9689 0282 or
email: chapmans@net2000.com.au

They thank Colin Chapman, John
Blik, Going Solar, ATA, Onga Pumps,
Quantum Elect. Services, Cleary
Plumbing Service, K & C Stork,
Radcon, Swinburne University Tafe,
AGL, Architecktonic, Beachamp Engi-
neers, Rowena Barnes, City West Wa-
ter and family and friends for all of their
help and support.

nomic benefits

were just an added
bonus. When we
started the project
we did the ‘extras’
because Roger
was interested in
the technology.

We thought the

cost was worth it °
because of the .
environmental

savings,” said Susy.

‘Someone
asked me wheth-
er the water in our
toilets is dirty.
Many  people
to be
concerned with

seemed

this sort of thing
to the extent of
wanting a ‘blue
loo’. When you
think of how

SOLARHOT WATER

CONVERSION KITS FOR GAS / ELECTRIC
HOT WATER SYSTEMS

» Upto80% of your hot water FREE
Copper panelswith selective surface
Stainless Steel storagetanksavailable
* DIY.Kitsavailable

* 10 Year warranty

o Shipped anywherein Australia

$1650.00

Installation and Freight Extra

For more details

ACTIVE SOLAR SYSTEMS

4 Morgan Street Parkdale 3195

Ph 03 9587 1934 Mob 0419 356 691

WWW: http://www.ata.org.au/

email: ata@ata.org.au
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[Up front]

Mobile phone recycling
program

Old analogue phones which have been
superceded by digital technology, would
normally be disposed of as landfill, but
can now be recycled as part of Australian
Mobile Telecommunications Associa-
tion’s recycling program. The program
involves the collection of mobile phone

batteries by MRI Industries. The batter-
ies are then shredded and the nickel al-
loy and cadmium recovered for reuse by
Ausmelt. Disused phones can be re-
turned to Telstra T-shops, Optus World,
Orange, Strathfield Car Radios and
Vodaphone stores. Enquiries should be
directed to Peter Russel at AMTA on
phone: (02)6230 6055.

-’

ef% ca / investment

S ER VY I C E S

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

Superannuation, Retirement Planning, Share Portfolios.

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

Ethical Investment Services Pty Ltd ABN 38004531800 holds a Dealers Licence and our
advisers Janice Carpenter and Michelle Brishane are Proper Authority Holders.

Wealth &
Spirituality!?

As the new millennium begins it is time
to ask ourselves, in earnest, what is our
vision for a sustainable future. Not only
must we restore an environment that has
been exploited, degraded and neglected,
we must also address our own personal
wellbeing.

Do you have a sustainable vision for
your future? Have you been searching for
a credible, realistic program and business
that can make your dreams come true?

The e is here for earthy practicality -
a realignment of values toward sensible,
wholesome, ysustainable products and
practices.

Why not call the number below to find
out more about
aspirations by working with our personal
development programs andshome based
business along with other like minded
people, all supporting each other to
financial and personal success.

Call 1300 302 137

Not MLM or franchise

achieving  your

LP GAS

REFRIGERATORS

Modern, economical LP gas
fridge freezers designed for
the alternative energy
domestic application.
Two models to choose from:

220 Litre
Model QD22F

187 litre refrigerator
30 litre freezer

| —

350 Litre

Model QD320GF
276 litre refrigerator
74 litre freezer

12V portable refrigerator / freezers
also available
Vic/Tas DP Refrigeration
03 9437 0737

NSW Country Gas Fridges
02 9681 4365

QLD Gas & Portable Refrigeration
07 5593 4066

WA Caravan Parts of WA

08 9356 2077
SA Cara Rest Parts

08 8261 3244

Star watching

The Australia Competition and Con-
sumer Commission and the Australian
Greenhouse Office will actively inves-
tigate the accuracy of the energy effi-
cient star rating system for houschold
appliances. Where the AGO identifies
instances of consumers being mislead
by erroneous star ratings, the ACCC
will investigate and prosecute to its full
powers.

NSW forests to act as
carbon ‘suckers’ for power
company

Tokyo Electric Power Company has
signed a $30 million agreement with
State Forests of New South Wales to
plant 10,000 hectares of forest to oftset
their greenhouse gas emissions in Ja-
pan. The agreement includes the op-
tion open the company to plant 40,000
hectares over the next 10 years. Although
still not ratified, NSW Premier Bob
Carr said the carbon trade agreement
was 1n line with the Kyoto Protocol to
reduce greenhouse gas emissions.

Dietary solution for animal
methane emissions

Scientists in Scotland believe they have
found a way to reduce the amount of
greenhouse gases released into the at-
mosphere—a bacteria supplement
added to farm animal feed to reduce the
amount of methane produced when the
animals break wind.

Research indicates that after consum-
ing the bacteria, Brevibacillus
Parabrevis, the amount of methane pro-
duced by each sheep tested fell from
four litres per day to two litres. The
results are said to be promising. Meth-
ane is one of the main greenhouse gases
contributing to climate change and cur-
rently 30 to 40 million tonnes are re-

leased to the atmosphere each year.
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Offshore wind new
European fashion

Growing resistance to wind turbines in
Europe, particularly the Netherlands,
Denmark and England, has forced wind
developers to look offshore for new
locations.

Already, successful wind installations
have been constructed offshore in Den-
mark, and there are more on the way
with Germany planning to locate a 1,000
megawatt wind park in the North Sea,
and Sweden, the Netherlands, England
and Ireland all looking towards the ho-
rizon for appropriate locations.

Despite the terrestrial unpopularity
of wind farms, like the Welsh wind farm
described in the UK Mail as ‘petrified
forests of metallic grey towers,” the wind
industry in Europe is booming. It is
believed that offshore farms will enjoy
stronger winds and escape opposition

to the visual impact of the 100 metre
towers.

Spain gets serious with
1400MW of wind

Establishing itself in Europe as a new
contender in the renewables industry,
Spain has placed one of the world’s
largest recorded orders for wind tur-
bines. The order for 1,800 units will
be supplied to Spain’s main wind
power plant owner, Energia
Hidroeléctrica de Navarra, in a deal
worth more than US$675 million. The
turbines will have a total capacity of
1,400MW and will be delivered over

the next three years.

Biodiesel draws a crowd

Participants in the Earth Day 2000 cel-
ebrations in Washington DC, wit-
nessed Kohler generators, fuelled with

[Up front]

biodiesel made from vegetable oil, pro-
vide almost one megawatt of electricity
to power the event. The crowd of
350,000 people enjoyed the smell of
popcorn in the breeze and information
from Joe Jobe, executive director of the
National Biodiesel Board. For more in-
formation contact: www.biodiesel.org

PV Rebate Program

Already more than $3 million of the $31
million fund pool offered under the
Photovoltaic Rebate Program has been
distributed since 1 January 2000. As of 1
April 2000, more than 541 applications
had been processed resulting in 423 ap-
proved installations across Australia.
The program will run for four years, or
until the money i1s fully distributed.
Community buildings will become eli-
gible to apply for rebate funds as of 1
July 2000.

LARGE CAPACITY BATTERIES
Ideal for Solar Application

Proven Reliability Immediate Supply
American Manufactured Gells

900AH TO 2000AH

Phone 0409 322 726
02 6026 7711
Resellers Welcome. 12 Months Warranty

WWW: http://www.ata.org.au/
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[Up front]

Calculate your household
greenhouse emissions

The Sustainable Energy Development
Authority has launched an online calcu-
lator to enable householders to work out
the amount of greenhouse gas emissions
they produce by using electricty gener-
ated from coal-fired power stations. The
site: www.greenpower.com.au is de-

signed to inform people about the
greenhouse benefits of Green Power by
demonstrating the difference between
the current emissions with those of a
similar residence utilising Green Power.

0dd sods

An organisation was running an 18kW
air compressor 24 hours per day, seven
days per week. The compressor would

cut out when the

air in the twin re-

SELL

Ph/Fax: (03) 5348 1546

YOURSELF

Easy and Low Cost

Your own computer or email
are not necessary

Wwww.ecoproperty.com

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

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

I't ceivers was up to

pressure, but the
18kW motor kept
running. Since in-
stalling a pressure
cut off switch, sav-
ings look like be-
ingas much as 99.8
per cent.
Energy Efficiency
News Victoria

Biofuels to call Australia
home

Moama in southern New South Wales is
set to be home to the world’s largest
biofuels production plant. Moama Oil
Refinery plans to produce biodiesel made
from waste canola oil and retail it widely
for 60 cents a litre by the end of 2000.

In some rural areas the price of diesel
is around 90 cents per litre, so the eco-
nomic savings are obvious. More im-
however will be the
environmental savings which are esti-
mated to be a 75 per cent reduction in

pressive,

greenhouse gas emissions—enough to
bring a smile to the face of people and
plants everywhere. It is predicted that
large fast food outlets will supply used
vegetable oil.
Already 80 tonnes of biodiesel is pro-
duced annually worldwide.
The Weekly Times 26 April 2000

SUNSHINE

= E b,
i o U

-

WHEN YOU NEED IT!

New unspillable SunGel &
Suncycle cells for RAPS!

SunGel & Suncycle batteries for remote area power
systems are designed & built in Australia for
Australian sunshine.

Sungel is the new standard in gel technology for
maintenance free, ultra long life.

Battery Energy solar cells are carefully designed with
excellent cycling & very high 120Hour performance for
extended battery life and reliability.

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

See your distributor for details or talk to Battery Energy...
EﬁE.I-REGH ¥ FREECALL 1 800 819 829

AUSTRALIA’S ENERGETIC BATTERY MANUFACTURERS.

Q
O
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[Up front]

Our SEA subscriber competition winner

G arry Bartlett of St Andrews, Victoria, is the lucky winner of the
ReNew and Solar Energy Australia 12 volt inverter/charger sub-
scriber competition, offered in issues 70 and 71.

Garry is a long-time reader of ReNew who re-subscribed for two
years with the hope of landing the inverter/charger to complete his

system. For more than four years he has been working towards solar

self-sufticiency for he and his family—the only missing component

Lindsay Hart (L) of SEA with our winner Garry Bartlett.
Lindsay offered to upgrade the 12 volt inverter prize
to a 24 volt inverter to suit Garry’s system.

preventing solar ‘lights on’ was an inverter.
When presenting the prize at the ReNew oftice, Lindsay Hart of SEA
was discussing with Garry his system, and

realised that the 12 volt inverter prize of-
fer would be inappropriate for Garry’s 24
volt system. With no hesitation, Lindsay
committed to upgrading the $3890 prize
to a $4790 24 volt inverter/charger.

‘My long-term goal is to have no utility
bills. It has been so frustrating to wait for

so long, but now I will be able to complete
my system and run all of my 240 volt tools
and household appliances from solar en-
ergy. Today’s my lucky day;’ said Garry:.

| WANT TO INVEST WITH CONFIDENCE

AUSTRALIAN

ethical
e TRUSTS

The world’s largest roof-integrated PV system 9% nyestors
" can choose
~ Through the AE Trusts you

his 1 megawatt solar rooftop is lo-
cated in the heart of the Ruhr re-
gion in Germany and is the world’s larg-

Correction and apology

Inissue 71 of ReNew it was reported

est roof integrated solar power system. in the article Should I buy Green Power

Of the 12,000m? roof area Pilkington or ‘renewable’ energy that Pacific Power

has installed 10,000m? of Optisol pho- was burning native forest trees for

tovoltaic solar-glass modules. A total of power. This information is incor-

2,900 Optisol modules have been in- rect. Pacific Power has not used any

corporated. To achieve sufficient sun- timber or timber wastes for fuel in

screening inside, while still providing any of its facilities at any time.

lighting, six module types have been ReNew and the author unreservedly

apologise for any embarrassment

used, each with differing ratios of glass

this may have caused the company.

area. The glaSS area ranges from 58 per through the current prospectus registered with the Australian

. The error was made by a NSW re- Securities and I Commission and available from.:
cent glass to 86 per cent with output rang- y AUSTRALIAN ETHICAL INVESTMENT LTD
ing from 250 to 416 watts per module. searcher. Canberra Business Centre Bradfield St, Downer ACT 2602.
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Deregulation and competition:
what does it mean?

Erika Maksem explains the implications of electricity industry

deregulation for residents and small business

s a result of the deregulation of
Athe electricity supply industry on

1 January 2001, residential elec-
tricity customers and small business in
the Australian Capital Territory and
Victoria will become eligible to choose
their electricity suppliers, New South
Wales comes into effect on 1 January
2002 and South Australia 1 January 2003.
But despite there being less than six
months to go and over six million resi-
dential sites affected by the change, the
implications of competition for resi-
dential customers remains uncertain.
Will the reform process bring any wind-

falls for residential customers or will
they be left out in the cold?

Background

Until 1990, the electricity supply indus-
try in each Australian state and territory
was controlled by either one state
owned authority or a combination of
authorities that were responsible for the
generation, transmission and distribu-
tion of electricity. In 1991, work under-
taken by the Industry Commission
recommended ways in which to in-
crease national productive output, in-
cluding restructuring the electricity

supply industry into separate elements
and introducing competition into gen-
eration and retail supply: Since then, State
and Territory governments have been
restructuring and reforming their state
owned utilities in preparation of the
National Electricity Market (NEM).

What is the NEM?

The NEM is a wholesale market for the
supply and purchase of electricity that
began in 1998 as away of introducing com-
petition in the wholesale market and of
opening access across the ACT, NSW,
Victoria, Queensland and South Australia,
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whose residential customers will be able
to choose their electricity supplier in
2003. The NEM uses the concept of a
pool where all electricity output from
generators is centrally pooled and sched-
uled to meet electricity demand. This
pool is managed by the National Elec-
tricity Market Management Company
(NEMMCO) and applies across the in-
terconnected power system comprising
of the ACT, NSW, SA and Victoria. A
power transmission line is being built
over the NSW border to bring Queens-
land into the grid by the end of the year,
and Tasmania is expected to join the
NEM if an electricity interconnection
with Victoria goes ahead. However, it is
unlikely that Western Australia and the
Northern Territory will be directly in-
volved because of the long transmission
distances involved, although both are
working on their own industry reforms.

The purpose of the NEM is to in-
crease efficiency in the electricity sup-
ply industry by introducing competition
into the generation and retail sectors so
that electricity companies will use their
assets more efficiently and reduce costs,
benefits that customers should be able
to take advantage of when they become
‘contestable’.

What are ‘contestable
customers’?

When customers become eligible to

choose their electricity supplier, they
become ‘contestable customers’. This
means that customers can choose whom
they buy their electricity from, but re-
main customers of their distribution
company that owns the wires and poles
that transport the electricity.
Contestability started in Victoria in
December 1994, followed by NSW in
October 1996, the ACT in October 1997,
Queensland in March 1998 and SA in
December 1998, and occurs in five
phases determined by customers’ an-
nual electricity consumption measured
in megawatt hours (MWH). Phase one
affects 40 gigawatt hours (GWH) or
40,000MWH-plus customers, phase
two affects 4 GWH or 4000MWH-plus
three affects
750MWH-plus customers, phase four
affects 160MWH-plus customers, and
customers using less than 160MWH, or
who spend less than about $20,000 on
electricity each year, become contest-

customers, phase

able in the last phase.

Customers who decide to change sup-
pliers or renegotiate an agreement with
their current supplier, need to sign an
electricity supply agreement, a contract
stating that they agree to purchase elec-
tricity from their chosen supplier. In
Victoria, electricity brokers have been
out in the field advising and negotiating
supply agreements for businesses for the
past couple of years, with a telemarketing

service performing a similar function.
Customers can sign three or four year
agreements and non-incorporated sites,
which include all residential customers
and 50 per cent of small business, have a
five business day cooling off period
within which to terminate the agree-
ment. At this time, there is no set method
for signing up residential customers and
small business, however, David Rees,
managing director, EnergyCor, an inde-
pendent energy brokering consultancy,
says it will probably trial having brokers
going door-to-door to explain and ne-
gotiate supply agreements with custom-
ers.

Implications for residential
customers

In April 1999, the Office of the Regula-
tor General which controls electricity
standards and prices in Victoria, com-
missioned a consumer research study
into the implications of competition on
residential customers. According to the
study, it is unclear, based on overseas
experience, whether the introduction
of contestability for residential custom-
ers will deliver substantially lower
prices or service improvements.

The study states that the public benefit
of contestability depends on four factors.
The first is customer inertia, with resi-
dential customers being reluctant to trans-
fer retailers because of transaction and

Auslndustry

INDUSTRY
sclaNce
REsoURCES

For more information visit

Applications for 2000 Round close on 5 July 2000 www.isr.gov.au/crc R
‘ or call Ausindustry on the £
Business Hotline g
g
COMMONWEALTH GOVERNMENT INITIATIVE 13 28 46 £
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search costs. For instance, as of April 1999,
16 months after the introduction of retail
competition in California, the Califor-
nian Public Utilities Company reported
less than one per cent of the domestic
market had transferred retailers. Similarly;
in the United Kingdom, the Office of
Electricity Regulation reported in De-
cember 1998 that data collected from elec-
tricity suppliers suggested only around
five per cent of the domestic market had
signed agreements.

The second factor affecting public
benefit is the cost of metering technol-
ogy. Residential customers currently
use household meters that measure ac-
cumulated energy monthly or three-
monthly. However, under deregulation,
wholesale energy is sold at prices that
fluctuate half-hourly; so that energy con-
sumption must be measured in half-
hourly segments using a smart (or

‘It is unclear, based on
overseas experience,
whether the introduction
of contestability for
residential customers will
deliver substantially
lower prices or service
improvements.’

interval) meter which larger businesses
that are already contestable have had
installed. Although there is no upfront
cost to install the metering technology,
customers are charged a monthly fee for
the cost of hiring the meters and keep-
ing the telephone line open. But at a
total cost of around $950 per year, new
metering technology is not a serious
short-term consideration for residen-

tial customers or small business. In Vic-
toria alone, over two million meters
would need to be installed.

As there is no way of determining
residential energy usage in half-hourly
lots, retailers will be unable to charge
residents according to the actual
amount of energy they use. Although
there is currently no decision about the
way that retailers will buy wholesale
electricity for their residential custom-
ers, according to Murray Massey’s ar-
ticle ‘Power Politics’ in BRW, it is
expected that come 1 January, the pay-
ment settlement system between re-
tailers and generators will be based on
consumer ‘profiling’. Under this sys-
tem, payments would reflect household
profiles, assuming a common usage pat-
tern for households with similar num-
bers of occupants and electrical
appliances, while not encouraging re-

Solar Panels

Wind Generators
Micro-Hydro
Batteries

AC Inverters

DC Lighting

Solar Hot Water
Wood Heaters

Gas & DC Fridges
Composting Toilets
Greywater Systems
Water Tanks
Non-toxic Paints
Insulation

Building Products
Non-hybrid Seeds
Water Purifiers
Hand Appliances
Food Dehydrators
Household Cleaners
Books & Mags

and lots more....

322 Victoria St
Nth Melb 3051
(03) 9328 4123

goingsolar.com.au

Solar Power?
There has never
been a better time.
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Rebate Program and system
design & installation through our
network of SEIA accredited agents.

Resellers of leading brands, including:
BP-Solar, Air, Soma, Sonnenchein,
Selectronic, SEA, Trace, Plasmatronics,
Beasley, Edwards, Nectre, Consul, Engel,
Rota-Loo, Wattworks & Bio Products.
Send 10 stamps for our product catalogue.

Renewable Energy

& Sustainable Living
9am - 5.30pm Mon-Fri
9am - 2pm Sat

Since 1978

SEIA member

SUSTAINABLE
TECHNOLOGIES
AUSTRALIALTD
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N
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Renewable Energy

Solar Panels, Solar Education
Kits, Solar Hats

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

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

| Phone 02 6299 1592 Fax 02 6299 1698

email: catalog@sta.com.av
www.sta.com.auv

STA islisted on theAustralian Stock Exchange. Join over
500 shareholders who support Austrdian owned solar
manufacture. Sharesare available from any Stock Broker.
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tailers to better understand their cus-
tomers and their consumption patterns.

Third, with the number of partici-
pants in the retail business, there is a
lack of incentive for retailers to seck
the custom of residential customers
outside their locality. According to
Gavin Dulfty, policy officer with the
Victorian Council of Social Services,
‘red tailing’, or the failure of retailers
to seek the business of smaller, less
profitable residential customers, is just
one of a number of issues that need to
be tackled before the residential mar-
ket becomes contestable.

Last, there is the actual cost saving and
the lack of cost incentive when savings
and transaction costs are compared. In
the United Kingdom, for example, dual
fuel purchasing from one retailer can
create meaningful financial benefits for
residential customers. By providing gas
and electricity, retailers can reduce their
operating costs and pass the savings onto
their customer, with retailers offering
customers extraneous benefits like
yearly savings for electing to pay bills
by direct debit or free service calls for
urgent repairs.

Energy efficiency and the
fate of renewable
technology

In a deregulated, competitive electricity
supply industry, the prospects for the
development of meaningful energy efti-
ciency programs appear rather dim. Dis-
tributors that offer energy efficient
services generally focus their efforts on
larger customers because the transaction
costs are lower. They also pursue the
most easily accessible efficiency savings.

Unless they are offered support for
energy efficiency projects, distributors
will limit energy efficiency programs
to high-return niche markets. Restruc-
turing therefore would not create a
business incentive for distributors to

promote energy efficiency as efficiency
services do not offer the distributor a
competitive advantage. Distributors
also face the potential for lost revenue
as customers conserve electricity.

Green Power customers

As for the renewable technology mar-
ket, in the American states that have
considered, or are restructuring, their
electricity markets, policymakers have
concluded that restructuring would
not, at least in the foreseeable future,
provide favourable conditions for de-
veloping the renewable technology
market. However it is still unclear, with
regard to the US example, the extent to
which competitive electricity markets
will support renewable technologies.
Residential customers can support
renewable technologies by electing to
have a percentage of their electricity
supplied by renewables. But as conser-
vationist Jill Redwood pointed out in
the issue 71 of ReNew, customers need
to take care that they’re not paying pre-
mium prices for so-called ‘renewable
power’. She recommends that custom-
ers considering buying accredited
Green Power from retailers are in-
formed about where they source their
power. In addition, residential custom-
ers can also take advantage of initiatives
like the Commonwealth Government’s
Photovoltaic Rebate Program that gives
cash rebates to households to install
grid-interactive or stand-alone PV sys-
tems as a way of encouraging the long-
term use of PVs to generate electricity.

Cooperatives

Giving hope to the future of renewable
technology in the competitive electric-
ity market are electricity co-operatives.
Co-operatives are member-driven bod-
ies that are committed to community de-
velopment, not creating wealth for
investors. Membership is open to all

electricity consumers who invest their
money as shareholders, and in return
they use the co-operative’s services and
are provided with a regular rebate based
on their electricity usage. In the US, there
are more than 1000 co-operatives, in-
cluding generation co-operatives that
generate power and sell it to distribu-
tion companies or consumers, purchas-
ing co-operatives that purchase power
on behalf of members from distribution
companies or power generators, and dis-
tribution co-operatives that buy and
own an electricity distribution company:
Alternative Technology Association, the
publisher of ReNew, is considering es-
tablishing a wind co-operative to supply
its members with electricity generated
from wind power.

With contestability for the under
160MWH market only months away,
there is still much uncertainty and ap-
prehension about what deregulation
will bring for residential customers and
small business. Rees of EnergyCor be-
lieves that contestability will not even
register with most customers because
of a lack of information about what the
reform process will bring. So what ad-
vice does Rees offer customers trying
to negotiate this minefield of ifs and
buts? One simple rule:

‘Don’t automatically accept what your
current supplier is going to offer you,’
he says. ‘Shop around.” That’s what
competition’s all about.

For further information, contact your
state or territory regulatory body. Also
see the following websites:

Office of the Regulator General
http://www.reggen.vic.gov..au

National Electricity Market
Management Company Limitied

http://www.nemmeco.com.au

National Electricity Code
Administrator Limited

http://www.neca.com.au
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Centre for environmental and
social change in Indonesia

On a recent trip to Indonesia, Alison Sutherland discovered an

environmental centre rich in beauty, vision and inspiration

was quite aware that, as an environ-

I mental engineering student with a

particular interest in appropriate

technology and a long-term addiction

to travelling, that at some stage down

the track the time was going to come
for me to combine the two.

With the scary prospect of my gradu-
ation looming, I decided to visit Indo-
nesia in January/February 2000 and see
exactly what was being done about its
environmental problems. I planned to
put in a bit of volunteer work, learn
some new skills and discover whether
I had anything to offer the community
on a long-term basis.

Political history

With over 200 million people, Indonesia
is the world’s fourth most populous na-
tion. Java is the most densely populated
island, with over 800 people per km?.
Indonesia’s recent political instabil-
ity has been well publicised, especially
since the demise of long standing Presi-
dent Suharto in 1998. His reign charac-
terised by corruption, nepotism,
military abuse and the draining of valu-
able resources from regional areas, has
left a deep impact on the people and
economy of Indonesia. Many people are
just beginning to know the freedom of
having a political voice—it’s now okay
to have ideas on community policy and
it is possible in some ways for govern-
ment bureaucracy to be challenged.
Recent turmoil in East Timor and in
other regional centres such as Aceh,
Maluku and West Papua has caused
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Traditional lubung silo from.ombok: Rice, corn or dried cassava is stored -
in the top part which'is raised to keep out rats and other ‘small animals as'
well as water. The bottom:platform is used for sitting, chatting, smoking

or resting. Groups.of males:can be seen doing this all over Indonesia.
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many foreigners to be too scared to visit
Indonesia fearing hostility; or they boy-
cott the country because of its appalling
human rights reputation. Having been
to Indonesia prior to my recent visit, I
knew that whatever was occurring po-
litically, it was not representative of the
views of the people or their hospitality.

I believe that to boycott the country
for political reasons leads only to a catch
22 situation, where the people there
who are aware of their limited access to
news, current affairs and general infor-
mation, and who have an insatiable
thirst for more knowledge, are denied
one of their most important avenues for
acquiring it—international links.

So I set off, with no fixed idea of what
to expect from the environmental sector,
but fully aware that factors such as in-
tensely high population, political insta-
bility; virtually zero economic growth and
limited education were not generally fa-
vourable for environmental awareness.

What I found, however, nestled among
those aforementioned factors, was a
place and organisation awesome in its
beauty, depth of thought, breadth of
scope and inspiration.

Centre for Environmental
Education
Pusat Pendidikan Lingkungan Hidup

(PPLH) ‘Centre for Environmental
Education’, started off as a small group

of people meeting and discussing en-
vironmental issues and traditional ag-
ricultural methods. It has now become
a non-governmental organisation with
five centres across Indonesia employ-
ing approximately 100 staff members.
Although supported by the govern-
ment, the centres receive no financial
assistance from it. The centres do re-
ceive donations or funding from ex-
ternal sources, usually for mechanical
equipment, but largely survive inde-
pendently on income generated from
their guest facilities and educational
programs.

Their symbol@taken from the
well known yin yang, is indicative of the
PPLH philosophy. This is one way of
moving towards balance and harmony
within the environment, always with a
mind open to new thoughts and learn-
ing experiences. The education depart-
ment uses co-operative learning
methods and creates a relaxed environ-
ment to promote environmental aware-
ness and to encourage people to express
their opinions freely. This is not the
norm in Indonesia, as a result a large part
of PPLH education programs is centred
around building a space where people
feel comfortable speaking out.

Left: PPLH prides itself on environmen-
tal education and runs courses in
sustainable and alternative farming
techniques.

The main centre at Seloliman, East
Javawas completed in 1990. Situated on
the slopes of Penanggunagan volcano, it
is surrounded by a lush expanse of
tropical rainforest. It was the first envi-
ronmental education centre to be es-
tablished in Indonesia. PPLH now has
branches in Sanur, Bali, a marine centre
in Puntondo, South Sulawesi and a
newly established (March 2000) urban
centre in Surabaya.

One of the most striking things that
impacted on me as I was guided around
PPLH was how much was happening
on the 3.7 hectare site, and how well
the space was utilised.

The buildings themselves combine
Javanese, Balinese and European archi-
tecture with excellent design princi-
ples. The general-use buildings such as
the meditation/mushola, seminar
rooms and restaurant are open struc-
tures which make the best of the 360
degree views and allow air to flow
freely through. Many of the buildings
are surrounded by ponds which en-
hance this cooling mechanism. These
ponds are home to Javanese catfish
which not only eat mosquito larvae but,
in the case of the restaurant, facilitate
water treatment from the kitchen.

Other features include fields of eco-
logical farming, a traditional medicinal
plants garden, animal husbandry, com-
posting, recycling, children’s play-
ground, forest walks, an extensive
library with publications in English and
Indonesian, aquaculture ponds, as well
as solar cookers, solar water heaters,
solar photovoltaic panels and a mini-
hydro system supplying most of the
centre’s energy needs.

PPLH has a publishing department
which produces magazines and a bi-

WWW: http://www.ata.org.au/

email: ata@ata.org.au

Issue 67 April-June 1998 ReNew 23



monthly bulletin. It also publishes vari-
ous books, newsletters and leaflets
about environmental practice.

The whole space has a wonderful en-
ergy to it, which I attribute not just to
the beautiful surroundings but to the
people that work there. Although many
of the employees admit to not starting
out with a firm commitment to the en-
vironment, they were just after a job,
they say it didn’t take long before the
principles sunk in and now they
wouldn’t want to work anywhere else.

PPLH power system

When exploring PPLH I observed that,
sadly, there were some parts of the energy
system in disrepair, and as with all remote
energy stations there is not always the
know how or materials to fix the system
to maintain maximum efficiencies.

The Siemens solar panel has 36
polycrystalline cells which operate with
an efficiency between 10 to 12 per cent
and maximum output of 50 watts. Due
to a power surge, the regulator is now
broken and the maximum output is un-
fortunately less. It can still run a small
DC radio, when not too cloudy, which
is regularly used to communicate be-
tween the Surabaya and Seloliman cen-
tres.

The micro-hydro system has also suf-
fered from power problems and is now
due for an upgrade. The system was
completed in October 1994 with the
objectives to:

* manufacture an environmentally
friendly local source of energy

* provide power to the PPLH centre

* channel power to the remote village of

Janjing which, until this time was not

connected to any electricity system
* use the system as an educational tool

for groups at the centre to learn about
alternative energy sources
* create an awareness in the village of

Janjing about the importance of their

local water catchment.

The theoretical capacity of the

scheme is 12kW but actually operates at
9kW due to mechanical inefficiencies.
Since the installation the system has ac-
cumulated over 40,000 operation hours
(8400h/year) with an estimated output
0f 30,000 kWh/year.

The existing turbine is a type T12
cross flow which is connected to a
generator in a small powerhouse be-
side the river. Water used for the hy-
dro system is diverted to a small weir
at a much higher level than the course
of the natural river. From here water
travels through a sediment trap and ei-
ther through a grate and drainage pipe
to the river or through a 50m long hori-
zontal 400mm in diameter pipe to the
holding tank. This regulates the flow
of the water before it passes through
the pipe running to the turbine. This
pipe has a 300mm diameter and is 36m

Above: The traditional medicinal
plants nursery.

Left: Due to system damage,
caretaker Mas Sukadi walks the
3km return journey from Janjing
to the microhydro plant twice a
day to operate it manually.

long. The vertical height to the tur-
bine (that is, effective head) is 14.3m
and the flow rate through the turbine
is 150 litres per second. From here wa-
ter is discharged via a tail race back to
the river.

Electricity transmission

A three-phase transmission line trans-
mits the generated electricity to a distri-
bution station at PPLH. Here the voltage
is reduced from 380 volts to 220 volts.
There are three magnetic circuit break-
ers which each allow a maximum trans-
mission of 5kW. One line goes to the
village of Janjing (a single phase supply
using two cables) where 26 of the 33
houses are connected. Each connected
house has a 0.5 amp circuit allowing for
a power supply of about 120 watts.

The second transmission line sup-
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plies the northern buildings at PPLH
and the third those buildings to the
south of the distribution station. The
micro-hydro plant was controlled elec-
tronically until about a year ago when
the electrical load controller (ELC) was
damaged. The system is now operated
manually by the caretaker Mas Sukadi,
who walks the three kilometre return
journey from Janjing to the plant twice
a day. Rapid changes in load have led at
times to wildly fluctuating voltages and
some of the electrical equipment at the
centre has been damaged. The office
equipment such as photocopiers, fac-
simile, and computers are now run on
government electricity (PLN).

System improvements

Due to equipment failure and the in-
creasing demand for electricity, PPLH
has proposed an upgrade of the mini-
hydro plant to a 23kW system using a
design flow of about 300L. A T14
crossflow turbine has been selected,
with the old turbine being retained for
demonstration and training purposes.
As part of the upgrade it is proposed
that kilowatt-hour meters are installed
so that the energy use can be calculated
and a fair payment system determined.
Currently the villagers in Janjing don’t
pay for their electricity.

A new electronic controller will be
part of the upgrade to ensure that the
quality of the electricity is suitable for
running sensitive office equipment.

The increase in the energy supply will
lead to new development opportuni-
ties for the surrounding villages, some
of which include a rice milling ma-
chine, grinders for rice, wheat, coffee
and chillies, wood processing machine
and a welder.

The micro-hydro system is a good ex-
ample of how decentralised develop-
ment in rural areas can encourage the
local people to create their own local
economic cycles independent from the
central government and co-operate to

7/

Klerak: Seed pods from the klerak tree are broken and soaked in water. This water
lathers like soap and is then used by the laundry and kitchen to minimise the use of

commercially produced detergents.

improve living conditions and income
in their own community:.

The centre has become instrumental
in demonstrating the need to protect the
surrounding environment. Rainforest ar-
eas are rapidly becoming scarce on Java,
as the dense population tries to find more
resources on the island to sustain them-
selves and acquire all those wonderful
inventions such as televisions and motor
vehicles. The lure of land clearing, in or-
der to plant teak or mahogany (timber
which fetches very nice prices) is all too
apparent even in the Seloliman region.

Fortunately the local catchment is al-
most guaranteed protection. Since the
installation of the micro-hydro system
the local people recognise that the for-
est has an important regulatory function
for the water resources. These are needed
not only for irrigation of their rice pad-
dies but for their electricity supply. Clear-
ing of the forest leads to heavy silting,
and wood shards released from logging
operations obstruct the grates which ne-
cessitates regular cleaning,

Finally, the benefits of the hydro
scheme can be looked at in terms of
what it would have replaced. The nega-
tive impacts of operating a diesel pow-
ered generator have been avoided. These

include high levels of noise, risk of fuel
spillage and high greenhouse gas emis-
sions—the hydro system has saved ap-
proximately 150,000kg of CO2
emissions since 1994.

Visitors

The centre receives approximately
12,000 visitors annually. Sunday is the
busiest day, which sees the centre teem-
ing with school children, mostly from
Surabaya (1.5 hours north) but interna-
tional schools as far as Bandung and Ja-
karta have also been known to visit.

Recent political problems have re-
sulted in lower numbers of visitors.
School groups from as far as Jakarta and
Bandung that previously came every
year, have skipped visits due to trouble
in the capital. The number of foreign
visitors has also fallen. Before the po-
litical upheaval, PPLH associated with
seven international travel agencies: now
they liase with just one.

Community development
programs
For any developing country it is obvi-

ous that environmental education
would be seriously limited if they
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couldn’t incorporate sustainable prin-
ciples with economic growth. Perhaps
most inspiring at PPLH are the com-
munity development programs. These
involve motivating the villagers,
through education of environmental
concerns, to increase employment and
raise their standard of living,.

Agricultural training is given in dairy
farming, free range chicken rearing and
other alternative farming techniques that
enable villagers to develop a market of
quality local food. One group of 10
women are making recycled paper using
simple technology and passive solar prin-
ciples. Presently they are trying to im-
prove drying methods so that the natural
colour fixes without fading. If they can
improve the quality there is an opportu-
nity to export the product to Europe.

A group of men is aspiring to value
add to the existing kapuk (cotton like
fibre) industry. The nearby village of

Sempor currently sells 800,000 tonnes
of rough kapuk annually. This is worth
Rp500,000 per tonne (A$100). By split-
ting the pods into seed and fibre they
can sell the product for Rp7,500,000 per
tonne (A$1500).

It is inspiring to talk with these peo-
ple, who often have so much enthusi-
asm and so many great ideas. It helps
and is nice to speak Indonesian but
many of the staff know some English.
This is not to say that there aren’t cul-
tural barriers/issues that sometimes
need to be addressed.

In Indonesia a visitor is a guest so it is
best to give them notice of when you are
coming—so they can prepare your stay
and be proud of their hospitality. Some
Indonesians are modest about describ-
ing their work and it may take a while
for them to believe you’re really inter-
ested. However, once they do they’ll talk
to you about everything from hiking and

caving, to music, birdwatching and fab-
ric painting with natural pigments. I have
Hudi, Budi, Agus, Bandung and espe-
cially Anton to thank for many long, in-
sightful conversations.

PPLH often has foreign volunteers
and is very supportive with arranging
accommodation, longer visas and
transport to and from work. The guest
accommodation includes dormitory
space for up to 60 people, eight bunga-
lows each sleeping four and two guest-
houses which will each accommodate
six to 10 people. Typically one month’s
lodging and food costs approximately
Rp150,000 (A$30). The people at
PPLH are interested in establishing in-
ternational links with other environ-
mental groups for the exchange of
information.

PPLH can be contacted via its
webpage: www.webcom.com/pplh/
home.html
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Micro-hydro madness

If you have access to a creek, you'll find even a modest one is capable of

generating useful electricity. You can buy a micro-hydro turbine, or you can

build your own. Greg Tendos shows us how NOT to go about the latter!

started experimenting with micro-
hydro turbines some years ago. I was
originally inspired by our water ram
pump, which manages to pump 20,000
litres up a 30 metre head in about two
weeks. So why couldn’t the power in
the stream be used to make electricity?

Model 1: the hub cap

Armed with the Rainbow Power Com-
pany’s (RPC) 5th edition catalogue, I
began experimenting, and soon discov-
ered gearing was absolutely useless, and
that for low flow, low head situations, a
car alternator cannot be driven fast
enough using direct drive.

The first turbine was made from a hub
cap cut into 14 vanes and reinforced,
attached to a car alternator. Fifty metres
of Draincoil pipe was laid to provide a
five metre head from a natural dam. This
setup actually ran long enough to gen-
erate enough power to excite the alter-
nator field coil (using a small battery to
kick-start this), but maintaining 12 volts
was difficult. Pretty soon some vanes
blasted oft and the turbine was never to
run again.

I then replaced this turbine runner
with a nylon Pelton wheel purchased
from Lateral Technology. Still using the
car alternator, this did a better job, but
was hardly good enough to celebrate.
Other problems with this setup in-
cluded the feed pipe springing numer-
ous leaks, and clogging of the inlet filter.

Model 2

A lot more planning went in to the sec-
ond version. There was 12.2 metres of
head available over 145 metres (the
height was measured by totalling nu-

Greg’s Pelton wheel system.

P

. "-'éj

merous spirit-level line-of-sight read-
ings). An environmentally safe limit of
2.5 litres per second taken from the
stream was set (partly decided by ex-
perimentation). I then calculated the po-
tential water power: 12.2 metre head x
2.5 litres per second flow x 9.8 metres
per second? gravitational acceleration
gives 299 watts. Even a third of this
would be terrific!

Creek flow was estimated at 10 litres
per second (about half of this in sum-
mer and about double this in winter).
Fortunately, the creek is spring-fed
from a large valley so it flows all year
round, and my neighbour was kind
enough to allow us 50 metres onto their
property to a shallow but disused dam.

I also found that water suction at the
source caused by the flow falling down
the pipe is essential for low flow sys-

tems. I initially tried elevating pipes to
a secondary tank, but it doesn’t work
unless there is an over abundance of
water.

I purchased 96 metres of 2 inch (inner
diameter) polyethylene pipe. This was
connected to 49 metres of 90mm PVC
stormwater pipe. Black tar paint was
used on the PVC to allow it to blend in
with its surroundings. The polypipe is
cheap and very durable. The RPC book
indicated thatat 2.5 litre per second there
is only 6.88 metres of head loss per 100
metres, or 6.88 per cent, so it seemed
unnecessary to go to three inches or
more, where it gets quite expensive.

Batteries for the system were a gift
from God. The company I worked for
had six brand new 100AH lead-acid gel
batteries which were totally neglected
for their 12 month life in a standby
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power source—only one survived. So I
had this one to start with.

Cable was another synchronistic sur-
prise—it literally fell out of the sky
when a truck pulled down telephone
wires directly outside our property. It
was a bit of a challenge stripping and
connecting 200 pairs, although using the
back edge of a utility knife to quickly
strip insulation soon got this under way:
The 300 metre round trip (150 metre
one way) measured up at 0.7 ohms.

As the photo shows, the four nozzle
pipework with embedded Pelton
wheel almost looks professional. Three
two-inch elbows, one side entry con-
nector, four pieces of two inch polypipe
and four 8mm threaded brass inserts
complete the plumbing. Drilling holes
for the brass inserts in the PVC elbows
was delicate and difficult, but with prac-
tice can be done accurately.

The model 1 turbine
was made from a
recycled hubcap—
unfortunately, it
didn’t last very long.

The final magical ingredient was an
old magnetic tape drive motor pur-
chased from an ATA member. These
have enormous internal magnets and are
most efficient at very low rpm. Con-
necting the leads of two of these to-
gether, manually turning one seems to
turn the other at the same speed!

With a couple of nephews to help,

we installed this generator using a
quartz-halogen automotive globe as a
load. We cheered as a good section of
the valley was bathed in glorious light.

Fine tuning and a home-made shunt
regulator built from bits purchased
from Oatley Electronics completed the

L \
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system. With 3.8 amps at 13.2 volts, we
were getting around 50 watts. Additional
to this was wire loss 0of 3.8 x3.8x0.7 =
10 watts. Open circuit voltage was 42
volts. Configured for a 24 volt system,
with two 12 volt batteries connected in
series, gave 25 volts at 2.5 amps for a
respectable 62.5 watts with a loss of less
than 5 watts.

The rest of the system

Choice of inverter can be tough but
Selectronic offered a wholesale dis-
count due to my work connection in
transformer design. The SA21 provides
clean sinewave continuous power of
1200 watts (and three to four times that
of surge) and can be connected to ei-
ther 12 or 24 volts. With such fabulous
features at a good price, I couldn’t
refuse. With a small switchboard modi-
fication, pretty soon we were running
the lights in the house.

Model 3: the RPC housing

Despite working well, the system suf-
fered from two major bugs: clogging of
the inlet mesh filter after rain, and the
requirement to change the generator
brushes every month or two (custom
manufactured by D and L Patton). With
a heavy, soaked hardwood base on the
turbine housing, it was murder carrying

the unit up the valley to change brushes.

Attributes of final system at a charge voltage of 13 volts

Current=8.8 amps.

Power into battery =13 x 8.8 = 114.4 watts.

Voltage at generator =13 + 8.8 x 0.07 = 13.6 volts.

Power at generator =13.6 x 8.8 = 119.8 watts.

Flow rate = 2.3 L/s using 14mm nozzle indicating an apparent head of 12.5m.
Indicative water velocity at nozzle = 14.87m/s.

Actual measured head =12.2m.

Essential equations

Voltage = current x resistance.

Power =Voltage x current = Current>x Resistance =Voltage?/Resistance

Energy (kWH) = Power (kilowatts) x Time (hours) or

Energy (Joules) = Power (watts or J/s) x Time (seconds)

Pressure (kPa) = 10 kPa per metre water height (head)

Water power (watts) = Height (metres) x water flow (litres per second)
x gravitational acceleration (9.8 metres per second?)

However, I managed to purchase a
second hand RPC housing at low cost
and installed my hardware into this new
unit. Performance did not change until
I experimented with the nozzle fittings.
There was a slight improvement in
power with two nozzles blocked off and
the other two at 11mm. The housing is
lightweight so made the task of chang-
ing brushes easier.

A sane person may have had enough
by now, but no, not me! Another syn-
chronistic event occurred—a work as-
sociate made a wholesale purchase of

The simple self-
cleaning trashrack
system. Water flows
through the mesh
while rubbish is
carried away.

Nickel Cadmium batteries from the
dismantled Monash Medical Centre
backup supply. Although 12 years old,
their design life is 25 years and can last
much longer with normal use, and at
$50 each they were a bargain. Despite
the very lethal element Cadmium, we
figured the best way to recycle these
was to use them until they expired. Ten
of these 1.2 volt cells provided a 12 volt,
750 amp-hour battery bank, enough to
match the inverter’s needs.

Model 4: the Platypus

The system was by now getting seri-
ously big, apart from power generation.
An average household uses 10 to 20 kilo-
watt-hours of electricity per day,
whereas we had a mere 50 watts power
or 1200 watt-hours per day.
Unfortunately, modern appliances are
a testimony of the highly inefficient
appliances produced by our manufac-
turing industries, where power utili-
ties and governments insist on
producing environmentally damaging
but quite needless quantities of power,
resulting in a ‘who cares, it’s cheap’ situ-
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ation while the planet suffers at the
hands of the few who can afford it.

That aside, while web browsing I
landed on the Platypus Power site,
which indicated that the Platypus
PM1000 could produce a possible 130
watts from my existing system. The
permanent-magnet alternator was not
available by itself but was sold as an in-
tegral unit with a single-nozzle impulse
wheel runner. The advantage over a
Pelton wheel is it accepts a vast range of
flow rates and still operates very effi-
ciently. Peter Barret of Platypus Power
told me the alternator was about 85 per
cent efficient and the system overall was
about 60 per cent efficient.

We reconstructed the dam according
to Peter’s instructions. Instead of drain-
ing into a filtered depression, water
flows over the wall to a mesh angled at
about 30 degrees into a rectangular
planter box where the pipe is connected.
In this way, debris flows over the top
and theoretically the system never needs
maintenance. This is precisely how large
hydro systems are built. An excellent
mesh is Gutter Guard available from
hardware stores—the shape literally at-
tracts water through its holes.

Ideally, the collector pipe needed to
be around 300mm below the mesh, but
we only designed ours for 100mm. As a
compromise, a spherical rock was
placed at the mesh base to build up wa-

ter height, and because there was still
adequate sloping mesh above the higher
overflow point, the system still works
satisfactorily even in low-flow drought
conditions. In the worst case, there is
almost no overflow, although dam leak-
age and springs keeps the creek flow-
ing. Even with the first 30 metres of pipe
running empty, the system still gener-
ates about half power. Photovoltaic pan-
els take over at this point anyway.
Normally, the overflow is substantial.

With great hopes and anticipation, we
substituted the old unit but it was a bit
of a shock when only 3.1 amps, or 3.1 x
14.3 volts (16.5 volts at the generator) =
44 watts was being generated: less than
before! With Peter’s remote assistance
we checked for blown diodes, rocks
(yes, there was one stuck in the nozzle
at one stage), open and short circuit load
tests, and did pressure measurements—
something was drastically wrong.

The problem turned out to be a com-
bination of generator output voltage and
cable losses. If the target output power
was say, 120 watts, then for a 12 volt sys-
tem:

Current = Power /Voltage = 120/ 12
= 10 amps

Voltage at generator = battery voltage
+ (10 x 0.7) = 19 volts—this voltage
was not possible with this generator!

So, calculating cable loss for this cur-
rent, we get 10x10x 0.7 = 70 watts—a

ridiculous amount of loss.

The Platypus excels at its design volt-
age but, unlike the tape drive motor, suf-
fers enormously if operated above this.
By changing a part in the generator we
had the option of going to 24 volts, thus
halving the current. Recalculating for
the same 120 watt target:

Current = Power/ Voltage = 120/24
= 5amps

Voltage at generator = battery voltage
+ (5x0.7) = 27.5 volts—much more
reasonable.

So, cable loss = 5x5x0.7 = 17.5
watts, which is certainly manageable.

Plans were made to purchase another
10 batteries, but on a final visit to the
recyclers, synchronicity stepped in
again. Standing before me was a three
metre high drum of aluminium power
cable, ready to be chopped up. A 20 me-
tre test indicated our 300 metre round
trip could be brought down to less than
0.1 ohm, so I quickly negotiated a price
of 50 cents per metre and purchased 600
metres.

Unravelling four 150 metre lengths
and loading the stuff on the roof rack
was murder, but worth it. Once in-
stalled in place of the telephone cable,
the 300 metre round trip registered a
mere 0.07 ohm. This was more cost ef-
fective than an upgrade to 24 volts, and
for the 120 watt target, cable loss could
be reduced down to only seven watts.

There's something in the wind...

iV / = VY

® Weighs only ékg.
¢ 3 Year Warranty

Ph: 0411 22 4807 Fax: (07) 5529 4304
PO. Box 44, Oxenford, Qld. 4210

11 Coonardoo Crt, Wongawallan QLD 4210
martypwit@onthenet.com.au

Generator /f\
* 22 Amps in 25 knots For more information - call... « Remanufactured laser
Wind Speed! Precision //(d cartridges
e Starts charging in a » Recharged ink jet
3 kot brosra. Technolo .
o oreeze Authorised Disfribg)ry cartridges

greenworld

The High Quality Alternative

« GreenDisk floppy disks

http://www.greenworld.com.au Ph:9545 0700 fax:9545 0711

Office Products

« Ecosys printers
« Eco-Mouse mats

« Reloaded dot matrix
cassettes

« Floppy disk recycling service
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A word on pipe losses

Before the cable upgrade, pipe friction
loss was investigated. The RPC tables
seemed inconsistent with manufacturers’
data, and a call to Peter Pedals confirmed
that the 50mm (two inch) data was incor-
rect. That is, metric 50mm is an outside
diameter whereas imperial two inch is an
inner diameter specification—they have
far different performance.

Also, (my mistake) 6.88 metres per
100 metres does not mean 6.88 per cent
head loss, but actually 6.88 metres ver-
tical head loss per 100 metres horizon-
tal pipe length. For our two inch pipe
we were actually losing around four
metres of our precious 12.2 metres, and
so our 120 watt target was not attain-
able. Purchasing the 10th edition cata-
logue addressed the discrepancies, but
I should mention RPC have done a lot
more homework regarding feed pipe
sizes, cable sizes, flow and head and can

instantly provide an accurate power es-
timate given all these parameters using
their unit.

The finishing touch was to upgrade
the pipe. Friction loss has an incredible
5th power relationship to diameter, so
friction decreases dramatically as diam-
eter increases. Three-quarter inch cop-
per pipe, for example, has /1 the friction
than %2 inch pipe. Because the first 50
metres comprised flimsy 90mm storm-
water PVC pipe, this was chosen to re-
place the 2 inch poly. Three or four inch
poly was an option but quite expensive,
as was 100mm sewer pipe—tough but
too much PVC for my liking. So instead
of four metres head loss we would ex-
pect 0.5 metres instead. Interestingly; the
cheaper alternative of running two
lengths of two inch poly pipe results in a
rather poor 1.8 metre head loss instead.

The pipe must slope downward all
the way, and due to thin walls must be

securely laid as it may blow apart at the
lower end (don’t use this pipe for
higher head). No glue was necessary but
the turbine itself had to be securely tied
down despite a partially dug-in pit hous-
ing to stop pressure bucking the whole
set up out of position (and to save me
getting drenched) with the gate valve
off. Painting before installation en-
hanced the blending in—fully burying
the pipe was next to impossible due to
massive boulders. Some way of shut-
ting off the source water is also neces-
sary for maintenance.

Opver a period of time I have devel-
oped numerous spreadsheets on gen-
erator performance and appliance use
budgeting. If anyone would like these
spreadsheets or to pose any question on
related topics, or if someone in the
nearby hills would like to install my
old functional components, contact me
at gten@hotmail.com. O

2 Volt 350Ah

Battery Bonanza
Hurry Buy now and beat the GST!

Batteries used for rural power systems do not currently
attract sales tax, but will be subject to GST. Buy now and

double your savings!!!

Sellout Price $165* each

ﬁﬁ' =

(Sales tax exemption certificate required).

These high capacity batteries are designed for stand-
by power applications and will work well in solar
power installations. The batteries are brand new and
guaranteed for a full 12 months, but will last for ages
if you take proper care of them. At these prices you
can assemble really high capacity storage reserves
at a very reasonable price.

Out Now!
308 page
full colour Engineering
Catalogue

aycar
ELECTRONICS

Call 1800 022 888 for your nearest
store location.

Buy 6 at once (total 12 volts) and we’ll slash another $10 off each one. Just
$930* for 4,200 watts of power.
That’s just $0.22 per watt!

Quality
Endorsed
Company

Call for special rates on freight

*plus GST after July 1 2000
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Tap your onsite power resources

The last time we looked at the micro-hydro market was in Autumn ’94, so we

thought it was about time we looked at them again to see what’s new

ell, what’s new is that there

are fewer players in the mar-

ket this time round, as can be
seen from the table in this article. How-
ever, there is still an excellent range of
turbines available in the under 20kW
class, in both AC and DC output mod-
els.

Why buy a micro-hydro?

The potential kinetic energy stored in
water situated above sea level is con-
siderable. You just need to look at the
deep pools often found below large wa-
terfalls or how the rocks in a creek are
worn smooth, to be awed by its power.

Harnessing the power of water is by
no means a new concept. Water wheels
have been used for centuries for mill-
ing, grinding and other types of me-
chanical work. Actual turbines came in
to play to replace water wheels and
power electric generators in remote
areas in the mid 19th century.

Nowdays they are increasingly being
used in developing countries due to
their relative low cost, comparatively
simple maintenance, clean renewable
nature and the abundance of suitable hy-
dro sites. With environmental aware-
ness increasing, the push is away from
big centralised power sources and back
towards energy systems that use local
natural resources.

All that aside, if you have a remote
property and need to supply reliable
power, then in many cases, a micro-hy-
dro turbine will be the best option.

Turbine types and siting

The basic layout of most micro-hydro
systems involves the turbine, mounted
at some low point on the creek or river,

The popular Platypus Power range is available in
DC battery charging and AC output designs. Here
you can see a DC output M1-125 unit, as well as

the stainless steel hybrid runner (right).

being fed by pipes running from a much

higher point in the water source. The
weight of water in the pipes causes a
ralatively high water pressure at the tur-
bine end of the pipe, thus providing a
means of driving a turbine. To get an
idea of the forces involved, try aiming
the jet from an ordinary garden hose at
your hand. You will feel the force of the
water striking your hand and being de-
flected. This is how many turbines
work, in a round-about way.

Flow rate and head (the vertical
height that the water falls) are the two
major factors governing the amount of
power available from a site. To cope
with the difficulty of providing an effi-
cient turbine for the various different
possibilities, such as high head and low
flow, vice versa, or a situation with vary-
ing flow rates, several different types of
turbines have been developed.

The turbines available generally fall
into one of two categories—impulse
turbines or reaction turbines.

Impulse turbines

Examples of impulse turbines include
Pelton, Turgo and Banki Crosstlow. The
water is directed through one or more
nozzles and onto the ‘runner’ (turbine
wheel). This rotates above the level of
the water source, and the water falls be-
low the turbine to the tail water, usually
flowing from there back into the creck.

This turbine won’t function sub-
merged in water, so it must be situated
above the maximum flood level that the
water source may reach. This often
leads to valuable loss of head, which is
one reason why this sort of turbine isn’t
used in low head applications.

The Pelton wheel is probably the best
known and commonly used of the im-
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pulse turbines. The Turgo is very simi-
lar, but has a slightly higher efficiency.
Both types run at relatively high speeds,
allowing them to be directly coupled
to a high speed generator, but Turgos
will spin at a greater rpm for the same
size jet diameter.

Turgos can also be arranged to spin at
half speeds, allowing efficient operation
at low heads.

The Crosstlow turbine is somewhat
different. It uses a cylindrical type ro-
tor through which the water passes
twice. It can be used with virtually any
head (1 to 200 metres). These systems
are good for water pumping, and the
Planetary Power machines are some-
times used this way:.

Reaction turbines

This class of turbines includes the
Francis and Kaplan turbines. The blades

Two of the Tamar turbines. Above is a
Pelton wheel unit, while at right is a
small Kaplan machine. Tamar has a
large range of machines up to 15MW in
capacity using a range of turbine types.

[Buyer’s guide]

ECO REAL ESTATE

Energy Efficient Design - Healthy Houses
Permaculture-Biodynamic/Organic Farms

www.ecCco.com.au

ECO Properties for Sale Updates - Eco Find Service
ECO Home Stay Network - Local Consultants Network
eco.com.au Directory - ECO Products and Services
VIC

Ballarat - 20Ac 4b/r Mudbk/Stone, Solar, Hydro, Ck,Cabin $210,000
Maindample - 1Ac Bio Dynamic, Ck/Pump,Mudbk 20sg $114,500
Maryhorough - 16Ac Grey Box,Dams, Ck,Shed $30,000
Rushworth - 10Ac Land For Wildlife,Permaculture,Hse,Sheds $112,500
NSW
Brogo - 5Ac Mudbk Hse/Bus - Organic Sourdough Bakery $295,000
Brogo - 100Ac Mudbk 3b/r Open Plan,Cabin,Dams,Gardens $199,000
Kempsey - 10Ac River Dams, Gardens, 2b/r Timber Hse,Pwr $97,000
Pillar Valley - 25Ac Mudhk Shed/Hse,Dams,15km Marine Pk $115,000
Coraki - 720Ac 5 Bld. Titles,3h/r RAPS, Wetlands, 5kms River $395,000
Channen -5Ac Permie,3b/r.2 Carriages, Terania Ck,Dam $210,000
aLp
Ballandean - 37ha Hse,Hut,River Hut,RAPS,Orchard,Dam $160,000
Gatton - 150Ac Ex Health Retreat,Hse, Studios,RAPS, Plants $215,000
Cooroy - 8ha Shed/Hse,Pwr,Septic,Ck,Dam,Rainforest, Views $160,000
Maleny -2.6ha Land For Wildlife, Hse, Studio,Dam/Island $240,000
Gympie - 5Ac EE Stone Octagon,EMF Free Sleeping $98,000
Ravenshoe - 47ha World Heritage Rainforest with Home $650,000

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

COMPOSTING TOILET SYSTEMS

EASILY INSTALLED

ANYWHERE |

Approved by Health Commissions and the E.PA.

Domestic model\‘*”'/
now available

[ o s s . . e o
1
I

Please send more information to:

:Name .................................
I {
TAAAress ... g
| .

CLIVUS MULTRUM AUSTRALIA
Head Office Melbourne Office
115 Railway Ave  P.O. Box 189
Strathpine 4500 Bentleigh 3204
Ph: 07 3889 6144 Ph: 03 9557 6943
Fax: 07 3889 6149 Fax: 03 9557 4786

WATERLESS TOILETS
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on these turbines are submerged in the
water itself. As the water flows over
them, lift forces are created, much like
the wings of an aircraft. It is these forces
that cause the turbines to rotate. The
tail water is discharged via a draft tube
which creates a negative pressure on that
side of the turbine. This means that the
fall of water after the turbine can also
be included in the net head, which is
very significant if there is not a lot of
head to begin with. The Francis tur-
bines are the most efficient of the reac-
tion turbines but are generally more
expensive.

Reaction turbines tend to be bigger
and are more expensive than impulse
types, so if you’re lucky enough to have a
choice between a high head, low flow
site or a low head, high flow site it’s best,
economically to opt for the former.

Other things to consider if you're
thinking about installing a micro-
hydro system are generators, load regu-
lation, civil works and electrical work.

ACorDC?

There are two common systems avail-
able, DC, or battery charging turbines,
and AC turbines.

The DC turbines are designed to feed
their power into a battery bank for use at
a later stage. These are well suited to sites
that may not flow all of the time, but do
have regular or seasonal flows. Some sys-

tems use micro-hydro systems to pro-
vide power during the winter months,
when water is most abundant, and relay
on other power sources, such as the sun,
during the hotter, dry part of the year.

If you have a good flow of water all
year round, then an AC turbine may be
the best option. These produce power
at 240 volts AC, just like mains power, so
you can draw power from the turbine
directly, without the need for batteries,
inverters and the like. An excellent ex-
ample of this type of system is the 13kW/
turbine at Stevensons Falls, near
Marysville in Victoria. This turbine sup-
plies power directly to lights used to il-
luminate the falls at night.

The disadvantage with this system is
that you are limited in the amount of
instantaneous power you can draw from
the turbine. For example, if you have a
1.2kW system, then that is the most
power you can draw from the turbine.
Loads larger than this will need to be
powered from some other source. You
can, of course, use an AC turbine to
charge a battery bank, just like a DC
turbine.

Power control

Load regulation of most turbines usu-
ally occurs by ‘dumping’ the excess en-
ergy into some form of load. This is
often a series of light globes or heating
elements, such as in a hot water system.

Rainbow Power Company’s 300 watt
Pelton turbine.

Regulation is required to avoid large
voltage fluctuations, and to keep the
turbine running at a near constant speed.
There are several types of regulation
systems from simple on/off switching
to variable load dumping, where the
load dump connected to the turbine
varies inversely proportionally to the
main load.

As an example, if you have a 1kW tur-
bine, and you are using 200 watts from
it, then the other 800 watts will be
dumped into the load dump. If your
load increases to 650 watts, then the ex-
cess of 350 watts will be dumped. This
system can be achieved in several ways,

Hydro Electric

Platypus Power

Manufacturersof Home & Commercial turbines.
Off the shelf models sized from battery charging to 20kW AC

Trade enquiries welcome

AUSTRALIA Pty Ltd

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

See our range of Renewable Energy products

SLELAR
SOLUTIONS

ACN 083 767 775

The best selling PM 1000 features a stainless steel runner,
marine grade aluminium housing, highly efficient perma-
nent magnet alternator and high capacity — to 750 watts.

1/57 Churchill Ave, Bright VIC 3741, Phone:(03) 5755 2383, Fax:(03) 5750 1777
Email: plapower@netc.net.au Homepage: http://www.netc.net.au/platypus/

Panels, Wind, Hydro, Batteries, Inverters
Lighting, Pumps, Systems AC & DC

Email us: solarman@easy.com.au based in Sydney
Ph 029437 1940 Fax 02 9437 3140
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but a commonly used system is to
switch in load dump elements of vary-
ing sizes in the right combinations to
form a load dump of the correct size.

A novel approach to regulation has
been taken by Tamar. It has developed a
water economiser that varies the water
flow through the turbine, depending on
the load. This reduces the power pro-
duced by the turbine, reducing the
power dissipated by the dump loads.
This system suits sites where the flow
is intermittent or water storage in a weir
or dam is used.

Tamar has another device, Automatic
Start’ which actually stops the turbine
if the load falls below 40 watts. When a
load of 40 watts or greater is applied the
machine automatically starts in a few
seconds. It is designed to help the sys-
tem cope with intermittent power re-
quirements such as a refrigerator.

Civil works

This refers to the other parts of the sys-
tem, including head (penstock) and tail
(draft) pipes, dams and other parts of
the water supply system. It may involve
as little as a couple of hundred metres
of plastic piping with a screen filter at
the collection point, right through to a
large weir or dam, along with the other
associated parts. These include trash
racks, which deflect solid material from
entering the feed pipe, control valves,
and even flood control systems. Be sure
not to underestimate the effect the civil
works will have on the cost of the sys-
tem—it can become very expensive if
you can’t do it yourself.

Some councils charge a fee for water
taken from a stream, even if it is returned
at a later stage. Check with your coun-
cil before planning a system

[Buyer’s guide]

Buying a turbine

This can be an involved process, as you
have to determine head, flow rates at
the selected site, ease of access, type
and amount of power required from
the turbine and possible environmen-
tal disruption to the area. Remember,
to minimise the effect you have on the
local ecosystem, you must not take all
of the water from the water source to
run through your system. If you are
unsure, set yourself a limit of, say 50
per cent of the total flow at the lowest
flow rate period, usually during sum-
mer or the dry season.

Once you have these details worked
out, you can then start thinking about
the type of turbine you want. You just
match the site requirements with the
turbine most suitable in the table. If
more than one turbine seems ideal, then

WESTWIND TURBINES

Wind Turbines for Remote Areas
2.5kW  5kW (NEW)  10kW

Rugged construction

Automatic and manual furling

SOLARFLOW

20kW (under development)

16 years experience in Wind Turbine Manufacture

Solar Powered Reverse Osmosis Desalination Unit
Suitable for brackish water up to 5000ppm salinity
Unique highly efficient design delivering up to 400 L/day
Powered directly from 120W solar panels with no battery required

Major components hot dip galvanised
Direct drive, permanent magnet generator - no gear box

Yaw slip rings - Eliminate the need to unwind power cables
Tow up towers - Allow for installation without cranes
Designed for minimal maintenance

Models optimised to suit either strong or light wind sites

G.P. & G.F. HILL Pty. Ltd. Manufacturers of

WESTWIND TURBINES and SOLARFLOW DESALINATORS

29 Owen Road, Kelmscott, Perth, Western Australia, 6111

Tel: 61 8 9399 5265. Fax: 61 8 9497 1335

Email: venwest@iinet.net.au Website: http://www.venwest.iinet.net.au

VENCO - WESTWIND - SOLARFLOW
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you will have to look at other factors,
including price and maintenance re-
quirements, though you should also
look at these initially. It all depends on
your priorities.

Other turbines

We have covered the most common
commercially available turbine types,
but there are others you may want to
consider. These are mainly used in di-
rect flow applications, and include
waterwheels and immersion generators.

Waterwheels are usually undershot,
where the lower paddles of the wheel
are simply placed in the flow of a river

waterflow is directed from the source
to the top of the wheel, where gravity
takes over, causing the weight of the
water in the wheel ‘buckets’ to pull the
wheel around.

While there are no commercial manu-
facturers of waterwheels that we know
of, they are a quite simple device to
make. There have been several designs
for these devices published in previous
issues of ReNew and Soft Technology in
the past, and if you are of the do-it-your-
self persuasion and have a useful creek
with good flow but little head (com-
mon on small properties), then they
may be the best option, though for elec-

up would be needed. Floods can also
be a problem for undershot wheels, as
they need to be placed in the water
source directly, but overshot wheels
can be located to safer areas and water
diverted to them.

Immersion generators, like the no
longer available Tyson turbine, use tur-
bines similar to a boat propeller and
work on the lift principle. They are re-
action turbines that can be placed in a
flowing water source and tethered to a
point on the bank, or to a cable run
across the river. The Aquair turbine is
an example of this type, but is unavail-
able in Australia, as far as we could as-

or stream, or an overshot wheel, where  tricity generation some form of gearing  certain. O
Rotor Rotor Head range| Flow range . .
Brand Model type | material Voltage |Power (kW) (metres) | (litres/sec) Generator type Regulation Price $ Comments
Planetary Power, PO Box 765, | Walsh River
Atherton QLD 4883, ph:(07) 4096 LH6-180 Banki- Epoxy 12, 24 o 1 1-8 6-52 Separate controller
2420, fax:(07)4096 2558, email: coated mild ¢ Permanent magnet | with switchable 12, POA
Walsh River | crossflow 48V DC
planetary @planetarypower.com.au, steel 0.6 1-3 10-54 24 or 48 volt output
www.planetarypower.com.au LH6-300
BPLAT20 or B-
12,24V DC 0.75 . 2,206
PM1000 5-80 0575 B'“smer:z::e':"a”e"t Pﬁrﬁ%fsz%ﬁﬁ?g
48V DC 0.75 output) 2,407
Price includes
M1-125 0.8 2 pole or 4 pole turbine/generator,
Platypus Power, 1/57 Churchill Ave, 230V AC 10-100 1-9.5 inductiovn alternator | IGC-10 controller POA controller, gauges
Bright VIC 3741, M2-125 18 (depending on head) and stove element
ph:(03) 5755 2383, Hybrid P load dump
fax:(03) 5750 1777, Q3/150 impulse el 2 20-100 2-12 6,200
email: plapower@netc.net.au, T =
www.netc.net.au/platypus/ Price includes
plabp 230V single 15-45 10,655 turbine/generator,
PP15/150 phase or 15 4 pole induction IEESR2 induction controller with
PP7/200 400V 7 5-60 alternator generator controller metering, dump
3 phase AC 13,375 elements,
PP15/200 15 45-100 discharge pit and
PP20/200 20 15,485 baseplate.

Powerflow Technologies, PO Box
11822, Wellington, NZ,
ph+64 4 384 1988,

Powerflow are currently updating their range of turbines at present, but they

produce crossflow and other turbine systems complete with controllers. Contact Powerflow for

fax:+64 4 384 1977, DL
www.powerflow.co.nz
Rainbow Power Company, 1
Alternative Way, Nimbin NSW 2480, 3 phase, 4 pole :‘ggg’en; gs&i’z‘:‘;
phi(02) SER) Balnbow Pelton Epoxy resin Ui c) 0.3 7-80 0.2-7 induction alternator Stchmiods POA rectified by
fax:(02) 6689 1109, Micro Hydro composite 100V DC converter/regulator N
email: rpcltd@nor.com.au, (Seelcommes) SHitmode
. o controller
WWW.rpc.com.au
LCP1 Pelton 01-3 16-100 1-7
LCT1 Turgo 01-3 6-42 2-13
AP2 Pelton 0.85-9 28-120 4-13
AP3 Pelton 19-15 34-150 7-21
AT1 0.8-1 20-70 5-17
Tamar Designs, 67 Main Rd, AT2 Turgo 0.49-15 10-90 6-30
Exeter TAS 7275, AT3 ErnGs 0.45-15 6-80 10-50 e nEEr Can manufacture
ph:(03) 6394 3132, . 12,24V DC ¥ y 24V DC, single or N systems to suit
fax:(03) 6394 3179, SPS | Pelton | stamiess | o paov ac | 524 50,150 15,50 3 phase single and S phase | POA | individual site
email: tamar@tamar.com.au, ST3 Turgo 12-34 55-100 28-100 4 requirements
AT F6 0.1-85 2-20 670
F9 Francis 0.5-45 2-30 30-220
F10 0.8-70 2-50 50-300
FS2-110 0.3-35 30-100
Fsa135 | oM 1.7-15.4 1-20 45-150
Kaplan
FS2-165 2.6-23 100-330
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Free showers from the sun
Hot 100 update

Alternative Technology Association’s Hot 100 program is still running.
As part of the program a five per cent discount is available for ATA
members from Solco, Active Solar Systems will give a 10 per cent

discount, as will Solahart on selected models.

If you would like to participate in the Hot 100, contact the ATA, PO
Box 2001, Lygon St North, Brunswick East VIC 3057, ph:(03)9388

9311, fax:(03)9388 9322, email: ata@ata.org.au

heating up,

participants to
date.

Four new Hot 100 participants tells us about their systems...

I n early December we took the plunge
and bought a solar hot water unit from
Solar Edwards. It’s a 305 litre close-cou-
pled system with a glycol circulating
through the two panels which transfers
the heat to the potable water isolated in
the stainless steel tank.

Earlier that year I had completed the
Solar Hot Water subject from NMIT’s
Certificate in Renewable Energy Tech-
nologies and so was permitted by
Edwards to act as lackey for the instal-
lation (and receive a small but appreci-
ated discount for my trouble).

It was a great experience, and a long
day, as we played host to three sepa-
rate tradespeople. First was the in-
staller, Mark Sneddon from Edwards,
featured with me in the photo; sec-
ond, the electrician who wired up the
element for the backup boosting; and
third, the plumber who disconnected

the old system and plumbed up our

new one.

By the end of the day we were enjoy-
ing hot water heated by the sun and lov-
ing it! Since early December last year,

we have had the element on just three
times, otherwise the sun has done all

the work. We haven’t looked back!
Brad and Jo Lane Welsh,
Melbourne VIC

Discounts are available to ATA members from these participating companies

126 Pilbara St,
Welshpool WA 6106,
ph:(08)9458 6211
www.solahart.com.au

-

SYSTEMS

“

P

! rd
- Q ACTIVE SOLAR

d

Showroom at 45 Industrial
Drive Braeside VIC 3195
ph:03 9587 1934

b
LCO

PO Box 461,
Cannington WA 6987,

ph:(08)9356 2844
www.solco.com.au
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s part of our ongoing renovation

we have just installed a Solahart 302]
solar hot water system (300 litres, two
panels with glycol heat exchanger). For
boosting we have kept our old gas-fired
storage system set up with bypass valves.
This complicates the process of switch-
ing the boosting on and off, but has the
benefit of allowing the use of gas system
to the end of its working life, and defer
the choice between Solahart’s standard

have just returned from a wonderful

holiday on Flinders Island and was
impressed to see wind generation sup-
plementing the diesel generators. It was
also terrific to see a number of island-
ers with solar hot water systems and
some also with photovoltaics.

Having just installed a Solahart Black
Chrome solar water heater, I've very
happily joined the ranks of those enjoy-
ing free hot water, and one day also hope
to install my own PV system on my
Cranbourne home, hopefully in the not
too distant future.

Mary Reilly, Cranbourne VIC

Did you know...?

¢ That a solar water heater can
save around 2 tonnes of
greenhouse gas emissions per
year from the average
Australian home.

¢ That the sun emits more energy
in one second than mankind
has consumed in the whole of
its history!

¢ While only two parts per billion
of the sun’s energy strikes the
earth, this energy is over 5,000
times the total amount of
energy used by the human race.

electrical and optional gas boosting sys-
tems. The location for the system is near

perfect—the back of the house faces due
north and the upper part of the roof is at

34 degrees to the horizontal.
B Goddard and F Dillon,
Flemington VIC

n October | had my existing 26-year-old hot water service replaced with a
Beasley 5M(C315 constant pressure system with three SP151 collectors. These

copper collectors are 1.2m instead of the standard 2m SP200. The smaller
panels were used to ensure the correct slope of the pipe from the top of the
panels to the tank, which was raised 30omm on a platform.

Frost dump valves have been fitted, as a heat transfer module is not avail-
able for three-panel systems. Living only 1.5km from Port Phillip Bay, frosts
should not be much of a problem anyway.

Electric off-peak boosting is used when needed, although the tank has an
extra coil added so that | can add boosting from my hydronic heating system at
a later stage.

Beasley were very helpful with information and advice. It also seems a quality
product. Over the short period that the system has been installed, it seems to
be working well. Malcolm Garnham,

Cheltenham VIC
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Endangered species: our
gardens

precious community

Daniel Carins investigates two
community gardens fighting for life

on prime real estate land

estled neatly in the shadows of

Luna Park on the site of an old

lawn bowls club, the St Kilda
Community Garden is a space where
people from the most densely popu-
lated suburb of Melbourne convene to
relax and socialise with their neigh-
bours, and get involved in the serious
business of growing vegetables.

However, the garden is on Crown
land and property developers are for-
ever lurking like crows in the borders,
wanting to turn the land into commer-
cially viable ventures.

Established in late October 1998, the
seeds for St Kilda Community Garden
were sown by the City of Port Phillip,
which is caretaking the site until the
State Government comes to a decision

about its future use.
The surrounding
buildings

leased to artists as

were

studios on short-
term contracts, but
the grounds them-
selves were vacant
for a number of
years and needed tending to.

Originally a crop of sunflowers was
planted to provide fundraising oppor-
tunities for local schools, but in order
to reduce maintenance costs and to in-
volve more of the community, it was
decided to create a community vegeta-
ble garden where residents could care
for their own small plots.

After initial concerns about site con-

| The communal
gardening plots
at St Kilda. The
buildings at rear
are leased to
artists as studio
space.

tamination, which was alleviated by pH
and heavy metal testing, and the appre-
hension of artists about the effects of
increased access on the security of their
studios, all was eventually smoothed
out and the project is now blooming.

The president of the garden’s com-
mittee, Rob Taylor, is ripe with ideas
for the site: grants have been made to
improve wheelchair access, moves have
been made to establish educational pro-
grams on horticulture and to commis-
sion local artists to design wrought iron
front gates, along with efforts to encour-
age the local water authority to fulfil
their obligation to invest in sustainable
water usage.

Above all, the committee is aiming at
a community-inclusive gardens, some-
thing that the previous tenants at the
bowling club, and other more tradi-
tional garden allotments have failed to
do. As a result, the gardens operate an
‘open to all’ policy where even those
who do not rent plots can pay a small
yearly fee to gain access to the commu-
nity plots and the front gates are sym-
bolically left open as much as possible.
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The garden supports a huge compost-
ing system and everyone is encouraged
to mulch their garden beds to reduce
the amount of water required. No pes-
ticides are used onsite except for natu-
ral deterrents such as worm wood or
concoctions of garlic and chilli spray.
The main natural enemy of the garden
is the couch grass, which was used in
its bowling days and is now disposed of
offsite.

The threat of redevelopment creeps
dangerously underneath these founda-
tions. The site falls within an area ear-
marked by the State Government for
redevelopment, and the current rumour
is that it might be turned into an apart-
ment building. The committee is anx-
iously waiting to hear the decisions of
the new State Government, and in the
interim are determined to establish the
St Kilda Community Gardens as the
flagship operation in Melbourne.

As Julian Lambert, another member
of the committee, pointed out, ‘the
bowling green could only benefit 50 or
60 people from the community. We can
benefit six or seven times that’.

At present there are 150 plots used by
local traders, residents and a diverse range
of community groups including a local
language school and a War Veterans’ so-
ciety. The scope and the interest is huge,
and the City of Port Phillip is commit-
ted to telling the State Government that.

Tony Gardner has the job of promot-
ing community gardens within the
council as part of the Port Phillip
EcoCentre. He has just set up a phone
line for interested people to call for in-
formation about the garden or any of
their projects. All of those involved are
adamant that with enough support and
coverage, they can persuade the Victo-
rian Government that the garden’s

unique role in the local and wider com-
munity can showcase what can be
achieved with a little co-operation and
hard work, and that the profit-making
venture doesn’t always have to be the
only venture.

Tony Gardner can be contacted at the
Port Phillip EcoCentre Inc at:
ecocentre@portphillip.vic.gov.au or
ph:(03)9209 6491.

Northcote bowls club will soon be
transformed into a community garden

Left in limbo following its purchase by developers for $1.7 million, the
Northcote bowls club in northern Melbourne is being transformed into a
culinary and medicinal herb garden. Project coordinator, Tom Brok, who is also a
residential tenant of the former club building, said the first step to convert the
lawn into garden space was to establish a composting system to process
organic waste onsite. Local youths in the Darebin area are already collecting
waste from nine local restaurants. The lawn will then be utilised as a joint
community project and made into garden beds, with the produce sold at the
garden’s fortnightly flea market. The site lease is currently for two years. Tom

can be contacted on ph:(03)9482 3645.

Over 280 Different Courses
for Habby ar Career

FREE
88 PAGE ¢

ENVIRO LOO

HANDBOOK

(INTERNATIONALLY RECOGNISED by 1.A.R.C)

- Aromatherapy - Herb Culture - Crops

- Alternative Energy - Horse Care - Pet Care

- B & B Management - Aquaculture - Nuts & Berries

- Self Sufficiency - Viticulture - Health & Fitness

- Organic Growing - Native Plants - Landscaping

- Permaculture - Mud Brick - Human Nutrition

- Horticulture - Small Business - Healthy Buildings

SEE OUR  http://www.acs.edu.au/Natural

WEB SITES hitp://www.acs.edu.au/distance

AUSTRALIAN CORRESPONDENCE SCHOOLS

Ph (07) 5530 4855/ (03) 9736 1882 Internet http://www.acs.edu.au

o Fax (07) 5525 1728/ (03) 9736 4034 Email admin@acs.edu.au

Domestic model now available

 Dehydration/ evaporation

No foul odours

Very low maintenance

No water / power required
No chemicals/ bulking agents
Info - Enviro Options

Sydney - 02 9953 3426 Byron Bay - 02 6685 4619
Visit our website at www.enviro-options.com.au
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This index includes every product reviewed in the product sections of Soft

Technology and ReNew magazines. It outlines the product name and provides a

brief description of its function and features. Divided into relevant subject areas,

the index lists the issue number followed by the page number, that is, issue 71
page 77 reads 71:77. Compiled by Sarah Milne.

Appliances

Camera, Prima-Sol, solar powered 53:11

Clothes dryer, AEG Lavathem WP, uses

heat pump, 6 star energy rating 71:76
Clothes iron Kambrook, auto-switch off 42:55
Clothes iron, butane 37:6

Cooking oven, Eco-Cooker, wood/charcoal
Biomass Energy Services and Technology ~ 58:73

Cooking oven, solar Jura Sol 50:9
Cooking oven, solar, compact for

camping, Jura Sol 57:72
Dishwasher, Dishlex Global 500, 6 star

and AAA rating 61:76
Fly trap, non-toxic self-baiting 36:6
Fly trap, chemical free, Ivegotcha 58:74
Food dehydrator, Nara 56:12
Food processor, hand-powered 39:9

Home grain-milling machine, Grain Master
Whisper Mill 67:74

Lawnmower, Cordless Stealth, rechargable

battery, Black and Decker 46:10
Lawnmower, rechargable electric,

Sunbeam 69:74
Lawnmower, solar powered, Husquvana

Forest and Garden 59:75

Low voltage appliances, including 12V

DC television 47:11
Mobile phones batteries, solar powered,

Solarlife 55:9
Timerboil, on tap boiling water, auto-

timer for energy savings 51:11

Washing machine, Wonder wash, hand
operated pressure 51:12

Water purifier and steriliser, Solar Gubbi
Wirral, solar powered 62:74

Water purifier, Solarflow, solar powered,

brackish 61:78
Wind-up lantern with rechargable batteries,

Freeplay Safety Lantern 66:74
Wind-up radio, Dick Smith Electronics  60:64
Batteries
Ariel Batteries, for independent power

systems 61:77

Automatic battery recharger with voltage
regulator, Wood Electric 56:13

Battery conditioner, Batrolyte 42:56

Can-PULSE, battery maintenance system69:75

EnergyStore, batteries ideal for RAPS  34:35
Intelligent battery chargers, Smart
Fastchargers 60:67

Lifeline, range of sealed AGM batteries 70:76
Lithium-polymer batteries, from
Ultralife Batteries 69:76
Nickel-metal hydride rechargable batteries,
Jaycar Electronics 66:76

PVSTOR batteries for PV systems, BP
Solar 28:8

Rechargable alkaline batteries, Dick Smith
Electronics 66:76

Rechargable alkaline batteries, Pure Energy
Australia 60:67

Suncycle, range of batteries for solar/RAPS

Building panels made from recycled
HDPE, Unimould

Dunlop Olympic Pavers, from recycled
tyres 489

Ecopanel, environmentally friendly

62:75

alternative to chipboard 63:77
ENVIRON, biocomposite material,

granite-like, workability of wood 56:10
Floor mats from recycled tyres 44:65

Framework system, Wallbuilder Forms for

earth/stone/concrete walls 57:70
Immitation sandstone concrete blocks,

Rock Face Blocks 48:10
Lead-free flashing, Brackaflash 68:75
Mudbrick water repellent, water-based

impregnant 47:9
Mudbrick machine, Riverina Earth Brick

Industries 28:7
Mudbrick water repellent 34:34
Power cables with reduced PVC,

Triangle Cables 62:77
Termite barrier, Granitgard, chemical

free 44:67
Termite barrier, Granitgard, chemical

free 55:11
Timber veneer from sustainable

plantations, Enviroven 57711

Welding rod, Ultra Bond, for aluminium

repair 65:76

Catalogues

Torch, battery-free with in-built dynamo, Battery Energy 42:56 ) ) )
Russian Dynamo Flashlight 66:77 Sunlyte 12-5000x, battery for solar Alternau.ves Catalogue, Direct Alternatives
Torch, Rainbow Dolphin, rechargeable 53:12 applications 57:73 Australia, Green consumer goods 54:11
Torch, solar and battery recharger Little Joey, Supply and repacking of a wide range of Appropriate Technology N ews, Jade Mountain,
pocket size 56:13 batteries, Frolace 52:8 USA, Products and equipment 54:11
Torch, solar, muilti-purpose, Dick Smith The Battery Bucket, portable container for Centre for Alternative Technology, Wales,
Electronics 65:76 12 V batteries 55:11 Equipment, produce, ideas 54:11
Vacuum cleaner, 12 volt 37:6 e . Green Harvest, QLD, gardening catalogue 54:11
Whashing machine, Bosch WFK2400AU, BUIldIng Mate rlals Prometheus Energy, Canada, Power systems
AAA and 5 star ratings 58:73 Bamboo boards, TandG Bamboo Flooring71:77 catalogue and design manual 54:11
Washing machine, Wonder wash, hand Building blocks, Térra Firma, high thermal The Wilderness Society, gift ideas and
operated pressure 48:10 storage 48:10 goodies 54:11
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Cleaning

Bacterial cleaner, Excel, Tii Nature 49:12

Ceramic laundry discs replace detergent,

Tony Fabrizi 60:69
Citro-Clean, organic multi-purpose

detergent/cleaner 53:9
Enretech, microbes to capture and

bioremediate oil spills 54:9
Enretech-2, natural oil spill absorbent

and bioremediate 58:75

Oil spill clean up and protection product,

Absorbent W 44:65
Simple Green, all purpose cleaner 36:6
Spirit of Green, biodegradable solvents,

cleansers and soaps in bulk 43:60

Tri Nature, range of vegetable-renewable
cleaning products 46:11

62:74

Vaporetto, domestic and commercial steam
cleaners for a variety of surfaces, chemical
free cleaning 55:8

Turbo-Plus, ceramic washing disc

Composting Systems

Can-o-Worms, worm farm from recycled
plastic 59:73
43:62
Compost Tumbler Kit for converting 44 gal
drum, Proftec 45:82
Doggy Do-Do Disposer, uses worms to process
dog waste 51:10
Dowmus, houschold sewerage and organic
waste processing system, flush and non-

Clivus Multrum, composting toilet

flush models 56:11
Eco Logical Organic Waste bin, large scale
worm farm for restaurants 61:75

Eco-bin, worm composting bin for house-

hold organic waste 56:11
Envirolet, improved composting toilets from

Clivus Multrum 53:9
Nature-Loo, composting toilet 50:9

Recyclit, household garbage separation
system 55:9
Reln, Compost Bin and Worm Factory 45:82
ROTA-LOO composting toilet, by Environ-
45:83

Rotary Composter, recycles household and

ment Equipment

poultry waste into fertilizer 48:11
Vermicompost Bin, using earthworms and

aeration 45:82
Worm composting kits, Ranger (300L),

Homsteader (270L),Gardener (52L) 49:10

Design Tools and

Information

Australian Correspondence Schools, courses in
horticulture and agriculture 53:9

Australian Home Greenhouse Scorecard,
computer software kit 58:76

CD-ROM, ‘How to build your own
reflective solar cooker’ 69:76

Computer spreadsheets for PV and wind
power systems 32/33:9
Passive Solar Design of Buildings, information

video 64:72
Permaculture Pro, software for landscape

and agricultural consultants 49:9
Plant Professor, permaculture software ~ 51:9
PV fridge system design software 34:35
Solar design software 34:34
Solar News booklet, Solar Sales 41:54
Tilting at Treadmills, renewable energy

information video 65:74

Gardening

12V DC Reticulation Timer, for automatic
watering systems 67:75
Bally’s Water Tube Tree Guard, protects and

provides water to seedlings 67:76
Biodegradeable flower pots 34:35
Ezy-Gro Wool Mulch 47:10
Garden health, Green Rain, advice on

improving 53:9
Organic mats, Sure Gro, recycled, for weed

control and moisture retention 56:13
Organic matting, Jutemaster, for soil

stabilisation 48:9

Pesticide, Concer Insect Killing Soap, environ-
mentally friendly 55:8

Pot-plant watering, automatic, Agromatic
Corp 53-8

Regen 2000, smoke treatment for water to

increase germination rates 65:75
Seedling shelters and tree guards, Onguard 49:10
Seeling protectors, Sure Gro 58:72

Solar Garden and Waterfall Kit, ARTA 69:73

Solar hydroponics kit 45:79
Sustainable alternative to peat bog,
Tropigro Fast Peat 52:8
Water filled tubes, Hydro Nurture, protects
seedlings from weather and pests 52:9
Water weeping hose, Aquapore, from
recycled tyres 48:9
Weather sensor, Aquamiser, saves water in
automatic sprinkling systems 52:8

Generators

Dunlite Hybrilite 9000, combined generator,
battery bank and inverter 46:10
Liberty steam engine, to power generators
and other machines 56:12
Low-speed generator for Savonius wind
machine 32/33:8
LPG direct charging generator, Airmarine
Australia 70:75
LPG generators and conversions from IC
generators 42:57
Safari 12V DC charger, generator with small

petrol engine 71:77
Thermoelectric generator, Energy
Conservation Devices 35:6

Hardware

12 power drill, LV Motors 63:75
Armless Float Valve, for stock water
troughs 47-10

Fuel cell, 50W power packs, PowerPEM-
SSG50 H Power Corp 65:77

Low-toxicity turbine and hydraulic oils,
Lubrication Engineers 60:67

MF-1 air fan for extra-low voltage systems,

Jindra Energy Conversions 70:75
Multi-purpose drive and geared DC
motors, Electric Motor Power 68:74

Heating and Cooling

12 volt ceiling fan 37:6

Ducted air transfer pack using heat shifting

fans, Mavco 48:11
Eco Fuel, recycled wood briquettes 67:75

Eco Power and Eco Plus, efficient heating

and air conditioning systems 64:75
Flair Duo, energy recovery ventilator  60:64
Hot air powered cooling fans 64:74

Log-ett Firelog, recycled, efficient combustion

wood blocks 69:75
Nature’s Fire, organic firelighters 60:64
Ned Kelly Wood Heaters 59:72
Safe-t-heat, radiant heating system for

houses or plant propagation 58:75

Solacool, a solar-powered fan to remove
hot air from the roof cavity 59:74
Solahart, space heater and cooler using
absorber plate 479
Solarfan, solar powered fans to remove hot
air from roof and moist air from
under-floor space 52:8
The Tassie Barrel, wood heater made from
recycled materials 66:74

Home Improvements

Aerator Plus, AAA rated water conserving
shower head 54:8

Dust Busters, cleaning service for maintaining
heating/cooling ducts efficiency 53:9

ESSA AC-3392 portable air cleaner, Airmaster

Heating and Cooling 70:76

Flow Control Disk, inserted into taps and
shower for water savings 59:77

Geodesic Domes for home and garden,

The Dome Company 61:74
Gum Leaf Shower Times, water and energy

savings 51:9
Intellihome, programmable appliance

control system for home 47:11
Kitchen Water Wonder, aerator to save

water in kitchen 54:8

Safe, non-radioactive smoke alarm, BRK
Electronics 54:9

Safe, non-radioactive smoke alarm,
BRK Electronics

SafeRain, diversion valve for capture of
cleaner rainwater

62:76

51:11
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Solarfence, combined fence and solar pool

heating system 46:9
Solar-powered pool blanket roller/pool

heating system, Solazone SR-2 49:9
Sundials, Southern Skies 46:9
Sun-gola, pergola with angled louvres  61:74
The Ace Magic Flush, dual button flush

adaptor 64:73

Water powered shower exhaust fan, Wren
Industries 63:75

Winterlite, sun and privacy screens 46:10

Hot Water Systems

300L Solar Edwards Unit, wood booster 60:68

Aqua-Max, 5 star gas water heater option for
solar boosting 62:77

EcoTech, gas water heaters made from 85%

recycled materials 67:76
Heat Transfer Model, SHW system,

Beasley 65:75
Natural Wonder, gas SHW system,

Solahart 42:56

Quantum, solar boosted heat pump system 42:55
SHW system using copper components,

CopperSol 49:10
Solahart’s Aurora, gas-boosted, electric
ignition solar HWS 67:74
Sola-Kleen, SHW heaters with copper
components 66:75
Sola-Kleen VIR SHW system with
gas/electric boosting 71:76

Solar water collector manufacturing tool 3:4
Solco, SHW system with integrated

polyethylene unit 49:10
Streamline, split level SHW system,
Solahart 61-74

Sunsaver Mark 1I, single polyethylene
unit 53:10

The Sorcerer, heat pump system, Solahart 64:72
Water Wizard, heat-on-demand gas,

Bosch 60:66
Insulation
Auswool Insulation, woolbatts/roof

blankets 47:10
Cavity wall insulation 34:34
Flow Tint, solar window film 34

Foilboard, a fast and easy insulating system,
weatherproof shield included 55:9
Heat reduction reflective coatings,

Thermo-Shield 43:59
Insultec, reflective paint 41:54
Low allergy foil batts, Wien Industries ~ 63:75
National Pure New Wool Insulation,

woolbatts and loosefill 47:10

Wire bound straw insulating ceiling
boards, Solomit Stawboard 66:77

Woolbatts Australia, woolen insulation for

ceilings and walls 44:67
Instrumentation
Battery meter with digital display,

clock and timer, Jaycar Electronics 55:11
Data-logger ideal for monitoring RAPS

systems, Hastings Data Loggers 59:75

Electrical measurement device, EMU 1 49:11
E-meter, for monitoring power systems 66:75
EMU 1.74 Power Monitor, measures power
consumption of devices 59:72
Energy EnviroMonito, weather data-logging

device 59:72
Mars Weather Station, automatic weather

monitoring station 68:76
Once-a-year Rain Gauge, records annual

accumulated rainfall 54:10
Power monitor for alternative energy

users, VF-100 Mains Monitor 51:10

Smart battery indicator to measure battery
charge, APT Smartlight Plus 54:10
Solar Differential Temperature Controller, for
solar heated pools/spas 28:7
Solar digital multimeter, Hioki 3242 31:6
Solar Pathfinder], measures incident solar

radiation 49:9
Solar Pathfinder], measures incident solar
radiation 51:9

Solar radiation sensor, DSU 12 Sunshine

Detector 49-10
Spi-ArrayTester 800, testing package for

10W/36kW PV systems 69-74
Weather data-logger, Digitar 31-6
Inverters
“Top class’ imported inverters for solar

to grid 44:67
10kVA semi-squarewave inverter,

Sharpe and Jephcott 65:77
120/250W inverters with surge power

output, VASS Electronics 56:13
1300W sinewave inverter, SE22,

Selectronic 67:75
Compact 1500 W, 12 V inverter, Yager

Electronics 59:65
Energy Management MKII, package

upgrades, Selectronic SE inverters 69:74
Grid interactive inverter, SW3024E/

3048E, Trace 54:10

Household scale sinewave inverter, SA21
Selectronics 54:8

Inverter, charger and uninterruptable

Power Conversions, inverters 32/33:8
Powerpak 200, converts car or boat battery
power to 240V mains supply 55:8

PowerSine, sinewave inverter for RAPS

systems 61:75
Rainbow Sine 300VA, sinewave inverter,

product review 50:11
Range of inverters, from Statpower

Australia 125W to 1500W 42-56

Review of PROwatt 200i inverter, small

applications 44:66
SEAP-12-1K3, SEAP-24-900 inverters,

Solar Energy Australia 67:77
Selectronic Inverter 600W model 41:53
Selectronic, sinewave inverter, SA30 50:8
Small sinewave 350W inverter, SE10

Selectronic 61:78
The PROsine 18001, sinewave inverter,

from Statpower 68:75

Trace Engineering, inverter/battery charger 39:9

Lifestyle

Body Rock, natural crystal deodorant  48:10
Ecodent, toothbrush with replaceable
head 60:65

Ecofil, quilt and pillow made from 100%
recycled plastic bottles 55:9

EcoFleece thermal wear, Paddy Pallin =~ 47:9

Green Line, organisation to promote organic

food and products 53:10
Hemp fabrics, Green Planet Hemp

Fabrics 65:74
Jurlique skin care products 43:60

Personal and business financial planning, ethical
investments in eucalyptus plantations 52:10

43:61

Vegan Ware, animal free shoes and boots 52:9

Re-usable nappies with velcro

Lighting

12V DC lights, Jaycar Electronics 62:75
12V fluorescent lights, 3D lights 58:76
12V fluorescent lights, 3D lights 63:76
12V fluorescent lights, improved,

3D lights 63:76
8W fluoro lights, Solar lighting MiniKit,

for beginners at home 42:57
Compact fluorescent lights, Nelson

Lamps 58:74
Compact fluoro, Kempthorne 39:8
Compact fluoros, Auslamp 37:6
Compact fluoros, extra-low-voltage,

Oatley Electronics 71:77
Compact, long-life fluorescent bulbs,

Mirabella 51:11

Non-allergenic, non-toxic foil insulation, power supply, Altronics 59:75 Flgzr?scent range by GE lighting, Eﬂe’jgy44.67
Astro-foil 63:77  Jaytech 300, compact 300W inverter 58:72 - oree ¢ tubes. Alfo Tivhosofor 1 )
Non-synthetic, allergy-free insulation, Microsine, small grid-interactive inverter, rl:l(;ecsucen P;:ilies, 0 Hriphosphior, low 6473
Silver Batts 43:59 Trace Engineering 60:66 R v . )
Styroboard, building insulation from old NOTEpower 75, inverter for computers Fl;;;? Shghts, TL3 Range, improved, 68:77
polystyrene foam 55:9 and faxes 59:73 Fl lfv lioht fitti 4 1:53
Therma Wool, wool clippings blown into Piccolo, sinewave inverter for automotive/ urolite fight 1_tt1ng :
walls and ceilings 44:67 marine applications 62:75 Halogen downlights, Fosnova range 65:76
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LED marine lights, solar powered,

Sealite 70:74
LEDs clusters of yellow to replace

normal lighting, Jade Mountain 54:11
LEDs solar garden lights, Sustainable

Technologies Australia 67:77

Lighting, Arthur’s Seat 35:6
Moon Glow, night light, low power safety/

comfort lighting 63:76
SmartGlo, light globes with circuit for
automatic switch off 56:10

Solar powered airstrip lighting for rural
areas, Aerocom Lighting 53:10

Solar powered outdoor lighting, Showers

Solar 57:70
Solar powered portable lantern,
rechargable NAPS 46:11

Solar street and security lights, without
cables 47:11
Solar warning lights, Control Component
Distributors 68:74
SolaTube alternative skylight 41:53

Micro Hydro

5 kW micro-hydro systems, crossflow and

propeller turbines, Powerflow 67:76
750W micro-hydro turbine, PM1000
Platypus Power 63:74

AC frequency and power control system

for micro-hydro systems 59:76
Bright Auto Electrics, generator (1.5 kW),

new low head design 45:81
Mainland, micro-hydro generators,

500W 61:76

Residential Micro-hydro Power, information

video 62:72
RPC Pelton wheel 32/33:10
Soma Watter, turgo wheel micro-hydro

turbine 36:6

Miscellaneous

Alternative newspaper bailer, Homark  52:10
Bioviva, factual board game for children 70:74

Cat litter made from recycled newspaper,
Baramil Holdings 53:9

Eco-coffin, coffin made from unbleached
cartonboard 66:75

Plastic cutlery, bags and tubes made from

plant starches, EcoEarth Technologies — 71:74
Products from Real Goods, USA 38:6
Re-usable dog flea collar 43:60
Solar education kits and models, product

review 48:12
Wilderness Diary and calendars, ACF 58:75
Wilderness Diary and calendars, ACF 62:74

Wooden jigsaws, Pucific Puzzle Company 58:72

Zapper, poison free cockroach-killing
device

50:10

Office Technology

Energy efficient PCs and monitors,

Philips and Unisys 51:10
Energy saver for PCs, Energuard 50:8
Energy saver for PCs, Green Machine — 50:8

Ergonomic chair, Aeron Chair, uses

recycled materials 61:77
Fax that uses recyclable and recycled
paper, Canon L770 43:59

GreenDisks, recycled floppy discs, product

review 54:12
Low power printer, no disposable

cartridges, Kyocera 54:9
Machine to re-ink and re-load printer

ribbons 50:10

Office chairs, Picto range, ergonomic,
environmentally sound manufacturing 55:10

Photocopier with reduced environmental
impact, Canon NP3050 43:59

Printer with Si drum (no throw-away print
cartridges), Kyocer Ecosys aSi 43:61

Recyclable laser printer cartridge, Jumbo

Cartridge 45:79
Reink, system to refill inkjet cartridges,

prevents disposal 56:11
Paints and Coatings
Chemical free old-fashioned paints,

Porter’s Original Paints 64:75
Floor finish without HC solvents,

Hydrothane 67:74
Low-toxicity protective liquid for timber,

Timberguard 54:9
Natural paints and varnishes, Livos 43:61

Non-toxic paint strippers, Bio Stripper and

Super Strip 70:77
Non-toxic waterproofing coating,
Emer-Clad 51:10

Organic oils and preservatives for wood,
Organoil 52:10

Reflective radiation control roof coating,
Ceratech 64:73

Solvent free paints, Breathe Easy, Dulux 54:10

Photovoltaic Systems

12V solar panel, Rod Irving Electronics,

product review 47:12
BP Solar and Solarex solar panels 40:8
BP solar panel, BP275 (75W), multiple

applications 43:59
BP Solar panels, Suntamer range 28:8
BP Solar panels 31:6
European Photowatt Panels, range from

12W to 90W 69:73
Portable solar generator, Pure Power,

Energy Stream 70:74

Products from the USA 22:6
Solarex Modules MSX50 (50W) and

MSX64 (64W) 42:55
Solarex MSX-83 module (83W)
polycrystalline 45:79

Power Systems and
Control

Battery management and power

conditioner, Solarmax 48:10
Battery monitor to protect batteries in
RAPS systems, Emon 11 57:72

Charger-inverter systems, Heart Freedom 70:77
DC to DC converter, K and C Stork Solar
Power Consulants 71:76
Interactive inverter, battery charger, power
booster, Sunsine Plus 52:10
Microprocessor-controlled solar regulator,
multiple features, SolarReg 57:71
Phase converters (single to three phase),
Alternative Power Systems 53:8
RAPS control panel and wiring, AdTech 59:73
Solar maximum power point tracker 32/33:8
Solar power system controller, BP Solar
FBR 2/40 48:11
STC 365 Controller, manages a DC motor
for solar tracking systemns 51:11
Versatile Switching Regulators, Melcher 55:10

Pumps
Bore water pump, Davey Products 34:35
Complete water pumping system 80W;

B/W Solar 63:76

DIY sun tracker kits, STC 124B and STC
40CR, B/W Solar 64:74

Eco-pack, flexible RAPS (3-15kWh/day)

with solar panels and generator 57:71
Gear pump, simple, general purpose

(250W electric motor) 54:10
High capacity water power ram pump,

Hyawatta Power Pump 65:74
ITDG Windpump, designed for developing

countries 28:7

Low voltage water pump (150W), Sunraysia
Sun Spot 54:8
Mains-pressure water pump, SHURflo 62:76
Marine pump, pumps range of liquids,
Jindra Energy Conversions 69:73

Maximiser/controller for solar pumping

systems, B/W Solar 66:76
Microgrid, small scale power grid for

remote communities 64:72
Monita Auto Dialer, remote monitoring

by phone 68:77

Piston pump, solar powered, suitable for
boreholes, Bruno Witter 53:10

Power connectors ideal for RAPS systems,
Jaycar Electronics 52:10
Solar powered pumps, simple,
Solarjack SDS 35:6
Solar/diesel hybrid integrated RAPS

system, PowerOn 57:73
Submersible solar water pump, Suntron
Sunpumps 49:9

Synthetic coatings to restore old pumps,
Palmer Enecon 65:75

Water pumping system, Bobtail Windmill 68:76
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Wind powered water pumping system,
Oasis Windmill

RAPS hardware

SolarShed, shed designed to support and

64:75

house independent solar systems 61:77

Storage shed for PV systems, Shed
Domes 50:9

Sun Real, contactor set changeover relay 64:74

Sun Tracer, sun tracking system, Solar

Energy Systems 70:75
VPS Storm Master, backup power supply

and RAPS system management 69:75
Recycled Products
100% post consumer recycled plastic

products, Replas and Repeat Plastics ~ 49:11
25% recycled PET bottles, Coca-Cola  50:10

Computer mouse mat made from 100%

recycled tyres, The Gould Leage 59:74
Denim jeans, Armani 53:10
Marker and fence posts made from

reinforced recycled PET bottles 71:74
Mats, barriers and paving made from

recycled tyres, Masterfibre 60:65
Multipurpose panels made from 100%

recycled HDPE, Unimould 71:75
Opverhead transparencies from PET

bottles 50:10

Pipe fittings, Vinidex, recycled PVC
bottles 55:8

Plastic pipes and components, Series2000 47:9

Plastic slats, rails and beams, Repeat

Plastics 71:75
Reusable pallet made from recycled
HDPE, Vicfam Hygiene Pallet 61:76

Rubber and plastic composites, McCoy
Global Group 71:75
Traffic calming system, recycled tyres 48:9

Tyre products, Master Fibre Products 44:65
Refrigeration
12/24 volt fridge, Solar Charge 39:9
45L/12V DC portable, Frostbite fridge,

Davy Industries 63:74

Absorption cycle portable refrigerator,
Chescold 52:9

Alternative refrigerant (propane and
iso-butane), ER12

CFC and HCEFC free refrigerators,
Westinghouse Aurora 50:9

CFC and HCEFC free refrigerators,
household sized, low voltage, Davy

61:75

Conventional portable refrigerator (12 or
24V/DC), Fridge Mate 52:9

Gas/electric absorption fridge, product

and market review 52:11
High-efticiency car fridge, Waeco

International 63:77
LP gas/AC/DC absorption cycle fridges,

Explorer Range, Sitro Group 68:76
Portable fridges, Intelligently Controlled

Energy Efficient Refrigeration 45:83
Portable rechargeable refrigerators (DC),

Down South Refrigerators 51:9
Téchni-Ice, flat sheets that are frozen,

used to cool an esky 53:10
Regulators
BP Solar regulator (12V, 10A) 42:55
BP Solar regulator, FBR 2/40 46:10
Interactor; series of switchmode chargers,

Tek Trek 70:76
PL series, charge controllers,

Plasmatronics 62:76
RGS, battery charge system for hybrid

RAPS systems 69:76
Seminar 1I, solar regulator 47:10
Skylights
Easily installed, Abey, Lightbeam 44:68
Flexi-Titbe, DIY kit, Solar Skylights 44:68
Skytube, Skydome Natural Lighting 44:68
Sola Tibe, reflective tube and dome 44:68
Transport
Battery-free flashing bicycle light, Red

Alert 51:11

Bicycle trailers, Red and Blue Heelers — 50:8
Electric bicycle without pedals, Electric
Phantom 51:9

Electric commuter car, Huntington ECC
Mira and TEECC 46:11

Electric power-assist system for bicycles,
ZAP 53:8

Electric scooter, The Zappy, rechargable 68:74

Electric vehicle, Walkabout, personal

with solar panel 67:77
Oft-road camper, Bush Mate Camper ~ 48:10
Shu Roo, emits warning signal to wildlife,

reduces need for bull bars 55:10
Single cylinder engine for bicycle,

Saxonette 49:10

Single cylinder engine for bicycles,
Sparta Cycles Australia 53:8

Tandem recumbent bikes and trikes,

Waste Water Management

Greywater systems, Niimi Absorption Trench
and Rock Plant Filter System 50:8

Twin tank sewerage treatment system,

Super-Treat 43:61
Waste water and sewerage treatment
unit for 1000 people, The Black Box  59:74

Water diversion valve for recycling grey

water, Suldi 49:11
Water Recycling Plug, for grey-water

diversion 60:66
Wattworks, grey-water recycling system

with storage tank 63:74
Wind Energy
Air 303, simple 375W generator suitable

for the roof of a house 57:73
Air Industrial and Air 403 turbines,

Precision Wind Technology 66:74
Bergy Windpower, BWC1500/BWC850

models, ideal for RAPS 58:73
Ductline, blades and hubs for DIY wind

turbine enthusiasts 66:77
Savonius rotor turbines, Windside Turbines,

Denmark 68:75
Survivor wind turbine 800W, product

review 45:80
Turbines for use on boats, 3 models,

Winward Power Systems 45:81
Survivor wind turbine, not requiring

grid connection 35:6
90W wind charger, Rutland WG910,

ideal for yachts or RAPS 56:10
3.5kW wind turbine, TAAWIN

Australia 62:77
Wind generators, Aerogen, suitable for

charging 12/24V battery banks, or

components in RAPS systems 55:11

Windows

Double glazed sashless windows, Shugg
industries 49:9

Double glazed windows and

conservatories, Tyrol 48:9
41:54
Double glazed windows Insulite, Pilkington 48:11

Double glazed windows, Certainteed

Double glazing, attractive, Miglas Windows,
Absolutely Solar 57:72

Transparent plastic film over windows
provides insulation, Winter Windows — 56:12

Victoria series windows by Rylock, 5 star
window energy rating 58:74

Weather-proof louvre window system,

Industries 52:9 C y 5770 LWA 51:9
CFC-free refrigerators, Westinghouse Aurora reenfpee o ) Window tinting films, High Performance

and Kelvinator Daintree 46:11 Tyre Shield, bottled tyre repair kit 68:77 Films 50:10
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This index covers all articles in back issues 60 to 71 (inclusive)

Appliances

See also Build Your Own

Air conditioning, solar boosted 66:30
Bathroom fan, water powered 69:68
Ceiling fan, efficient use of 67:44
Low voltage DC devices

Simple regulator 61:60

Power consumption of phantom loads 69:60

Refrigerators
Overview 64:70
Buyer’s guide 66:48
Efficient use of 67:42
Solar
Cooker/umbrella 63:49
Herb dryer 65:27

Appropriate technology

Power generation, new developments  60:50
Significance of human development  63:50
Solar cookers
Review, recipes 61:20
Cooking tips 62:26
Solar stills 65:26
Stirling engine, versions of 66:43
Attractions
CERES Environment Park,

ReNew  office 67:20
Industrial theme park, Coal World 63:32
Sydney Olympics, Athlete’s Village 64:22
Wildlife Lookout Tower, Cheetham

Wetlands 62:30
Build your own
Electrical

Back up generator 62:62
Low voltage regulator 61:60
Heating and cooling
Ceiling fan 62:60
Heat shifter 68:41
Solar box 68:43
Solar box on rental properties 68:45
Solar rooftop heater 60:54
Lighting, LED nightlight 60:58
Mudbrick home, Asphyxia’s story 69:16
Paint, natural ingredients 64:38
Solar
Cooker 61:20
Hot water heater 63:68
Hot water heater 68:58
Tracker repair 61:58
Transport
Electric bicycle 71:37
Electric go cart 66:67
Waste management
Compost tumbler 61:56
Composting toilet 70:30
Greywater recycling system 69:46
Methane digester 68:61

Water pumps

Waterwheel

Wind and compressed air
Wind turbine, Savonius rotor

Buying guides
Composting toilets
Insulation
Power systems
Generators
Regulators
Solar panels
Sinewave inverters
Sinewave addendum
Refrigeration, DC/gas
Water pumps, renewable energy
Wind turbines
Wind turbine buyer’s guide survey
Wind turbines addendum
Wood heaters

Cleaning

Soap making: An act of economic
dissent

65:66
66:60
70:68

60:24
71:46

69:38
65:38
70:43
64:40
65:45
66:48
67:56
63:40
62:24
64:77
68:36

60:44

Competitions and events

Advanced Technology Boat Race
Circumnavigating the globe, Jessie
Martin’s story

60:42

67:26

Going Solar Fair, Renewable Energy

and Sustainable Living Fair
History
Snapshots
Great Electric Bicycle Rally
Sunrace 1999

Composting systems

67:30
71:54
69:32
67:14

See also Build Your Own: Waste Management

Compost tumbler, rodent-proof
Toilets
Insect problems
Build your own
Market review/buyer’s guide
Installation permits:
Acquisition of
In Melbourne

Developing countries

See also Appropriate Technology
Energy distribution, future model
Genetic engineering, Seed Savers’
Network

Grameen Bank
Renewable energy

Solar power in Nepal

South Pacific
Solar stills

Economic systems

Ethical Investment, opportunities in
Australia

61:56
65:46
70:30
60:24

61:30
62:22

61:40

69:22
65:50

63:54

66:34
65:26

64:34

Community Aid Abroad Trust
Grameen Bank, microcredit loans

Education

Environmental
Energy Action program
ATA’s Recycle Factory
Sustainable Schools Program
Renewable energy
Barraba Central High School
Course guide
Certificate IV, review

Environmental design

See also Housing

Buildings, Sustainable Office, SEDA

Passive solar house

ReNew office

Sustainable housing ideas

YHA hostel, Grampians

Computer software, energy efficient
housing design

Renewable energy demonstration,
Olympic Village

Wildlife observation tower, Cheetham

Wetlands

Environmental impact

Genetic engineering
Sewage

Voltage oversupply
Wood heating

Y2K bug

Food

Bushfoods, recipes, gardening
Meat based diet, impacts of
Production, rooftop farms

Solar food drying, industrial scale

Fuels
Biodiesel

Made in a dishwasher

Make your own

The Tickells’ Veggie Van
Ethanol, bicycle motors
Uranium, Australia’s role
Vegetable oil, tractor fuel
Wood, domestic heating

Government
See also Policy

Energy efficiency, NSW government

program
Renewable energy
ACT government
Australian politics
Australia’s response
Carbon trading
Renewable energy

68:55
65:50

70:28
70:29
62:52

71:23
62:46
70:24

61:24
63:20
67:20
71:16
71:18

67:38

64:22

62:30

69:22
68:28
63:48
68:32
67:68

71:28
64:44
67:52
68:52

71:42
69:26
65:14
63:62
64:50
69:30
68:32

62:34

63:28
70:52
63:38
65:54
60:34
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Government commitment 68:46 Lighting House, WA 63:20
Sustainable Energy Development . Urban systems 67:22
. Compact fluorescent, cost comparison 69:64 . . . .
Authority (SEDA) Lioht Emittine Diodes (LED 6965 Mobile systems, mini travelling panel  70:40
Office Design 61:24 ight Emitting Diodes ( ) ' Power station, Singleton, Australia 65:34
NSW Green Power Scheme 61:27 LEDs RAPS
Best results 70:66 H Phillip Island 20
i Build your own nightlight 60:58 ouse o TAThp Istan 06:
H ousi ng Solar o}\:vered ' Melbourne Zoo 64:26
See also Environmental Design: Buildings P ) Sydney Olympics 64:22
. ) Melbourne Zoo 64:26 . . :
Chemical-free construction, clean - - Tracking systems, product review, Davy 65:65
. ’ Shed installation 63:24 . :
architecture 63:34 TAC billboard 7164 Repair of Suntron tracker 61:58
Design, passive solar house 63:20 ’ Urban installation, right to sunlight ~ 60:38
Thermal Energy Accumulator Products Organisations
(TEAP) 71:65 , ) Solar hot water
Development brojects The Big Issue, helping the unemployed 61:18
Solarpsuburbps;dney 6420 Mission Employment, sustainable See also Build Your Own
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Simple additions 6750  Energy, global equity 61:40  Small business 66:17
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Modifying a simple regulator

The Oatley Electronics switching solar regulator has been very popular

over the past few years. Ross Dannecker shows us some modifications

that make it an even better regulator

he simple series on/oft switching

solar regulator kit from Oatley

Electronics has proven a cost ef-
fective and reliable performer. There are
many in use throughout the country.
However, it does have a couple of limi-
tations—it is limited to about 10 amps
without improving the heatsinking and
it is not temperature compensated.

In this article we will take a look at
some modifications that can be made
to this regulator, as well as how it can
be used more effectively.

Buying and building

The regulator kit is available in a 7.5 amp
ora 15 amp version for only a few dollars
more. The 15 amp version is better value
for money—even if you think you won’t
exceed 7.5 amps, there is less chance of
blowing up the 15 amp version.

Once you have the kit, you construct
the unitas per the supplied instructions.
With a little electronics knowledge you
can work out which diodes are which,
or you can look up the component num-
bers in a suitable reference book—the
data section of the Dick Smith Elec-
tronics catalogue has a lot of common
component information.

A 20 volt zener diode (ZD3) is used
to limit the gate to source voltage of the
FET. This voltage is a little high for
some types of FET. The kit comes sup-
plied with enough components to make
either a 12 or 24 volt version of the reg-
ulator. If you are building the 12 volt
version, you don’t need the 15 volt zen-
er diode ZD1. Use it as ZD3 instead, as
15 volts is quite sufficient to turn all the
types of FETS that may be supplied.

If you are building the 24 volt ver-
sion, do the same and buy a 13 volt, 1
watt zener diode to use as ZD1. The 13
volt diode will give a better range of
voltage adjustment.

If'your kit is supplied with a BUK456-
60A FET and a MBR1545CT dual di-
ode, then the amount of power
dissipated by these components at a
charging current of 10 amps will be
about 3 watts for each. This is a bit high
for continuous use with the heatsinks
supplied. It is strongly recommended
that larger heatsinks be installed and that
the board be mounted in a suitably large
case with ventilation slots.

A better alternative (for more experi-
enced constructors only) is to mount
the FET and diode on a heatsink exter-
nal to the circuit board (or to the metal
side of a large enough case) and wire
them such that the charging current
does not pass through the circuit board
atall. Figure 1 shows a suitable arrange-
ment using a piece of Veroboard to sup-
port the leads. Use TO220 insulated
washers and heat transfer grease (or the
less messy silicone rubber washers).
This will enable the full 15 amp con-
tinuous rating of the dual diode to be
utilised.

Once you have built your kit, you will
have to do some testing before you use
it. Follow the instructions given with
the kit. You should now have a cost ef-
fective, reliable, simple regulator.

Charge current tapering

The care and feeding of secondary stor-
age batteries is a large area of discus-
sion. This article is limited to

improving the performance of a simple
switching regulator for solar charging
of a lead acid flooded cell battery.

An important rule of thumb for charg-
ing lead-acid batteries is to limit the
maximum charging current to 10 per
cent of the 10 hour amp-hour (AH) rat-
ing. So for an example installation of a
200AH battery, the maximum advisable
charging current is 20 amps (assuming
you can afford enough solar panels).
Also, batteries like to have the charging
current reduced as the terminal voltage
approaches the gassing point. Fortunate-
ly, solar panels are essentially constant
current sources so a number can be par-
allelled to give two 10 amp sources and
two separate voltage regulators (of the
Qatley type with a series output diode)
can be used. Figure 2 gives the general
idea.

For flooded pure lead positive pasted
plate lead-acid cells, the recommend-
ed switch-off setting point for the first
regulator is 2.35 volts per cell at 25°C,
that is, 14.1 volts for a 12 volt battery
bank. If there is more than one regula-
tor used in parallel, the recommended
switch-off setting point for each addi-
tional parallelled regulator should be
decreased by 0.03 volts per cell, giving
13.9 volts for the second regulator, 13.75
volts for the third, and so on up to five
regulators.

Once the regulator has switched off,
it should not switch on again until the
battery voltage has dropped substantial-
ly. The recommended switch-on volt-
age for such a regulator at 25°C is 2.25
volts per cell, which is 0.6 volts less than
the switch-off voltage for a 12 volt reg-
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0]

MOSFET

Voff = 2.35 -{(Ta -
o 25) x0.006} volts/cell

Dual (equation 1)

diode The Oatley regula-

tor is not temperature

compensated, but a
simple circuit modifi-
cation can be done to

achieve good compen-

To circuit
board

e
<t
%f

M\

To solar panel + .

To solar panel —

off a lead.

Figure 1. Mounting the power components off the circuit
board. Note the small board used to support the leads.
While this is not essential, it reduces the risk of snapping

sation over normal

temperature ranges.
By referring to your

copy of the Oatley

circuit diagram, you
. Battery + | an see how this is
done. Replace R3
(150k) with the net-
work of Ra, Rband Rt
shown in figure 3.
Both Ra and Rb

should be 1 per cent

Battery —

metal film resistors.

Resistor Rt is a nega-

ulator. The Oatley regulator switches
back on at about 0.7 volts less, which is
fine. So, for the two paralleled regula-
tors in figure 2, the one set to 14.1 volts
will switch on when the battery voltage
has fallen to about 13.4 volts, while the
one set to 13.9 volts will switch on again
when the battery voltage has fallen to
13.2volts. See a problem? The 13.9 volt
regulator may never switch back on
under low load conditions.

Fortunately, this is easily overcome
by using the 14.1 volt regulator to switch
both itself and the 13.9 volt regulator
back on as the battery voltage falls. A
simple way to do this is to connect a
0.1uF capacitor from IC2 pin 14 in the
14.1 volt regulator to IC2 pin 12 in the
13.9 volt regulator.

Temperature compensation

The recommended switch-oft voltage
varies with temperature, decreasing by
0.006V per cell for each °C rise above
25°C. For the mathematically minded:

tive temperature co-

efficient thermistor which has a

resistance of 100,000 ohms at 25°C but

changes resistance by -5.2 per cent per

°C (Dick Smith Electronics sell a suit-
able unit, cat# R-1797).

The thermistor is used to sense battery
temperature and ideally

the thermistor in the end of the plug out-
side the case housing the regulator and
ensure it is placed in a location where it
will sense ambient temperature in the
battery room, with a good air-flow and
away from other heat-generating devices
such as inverters.

Table 1 shows the calculations of the
component values required and the cal-
culated degree of accuracy of the tem-
perature compensation. From 10°C to
35°C, the compensated switch-off volt-
age of the regulator is within 0.1 volt of
the recommended value.

For the 24 volt version of the regula-
tor, replace R3 as described above for
the 12 volt version, but try Ra=220k and
Rb=330k. The switch-off voltage set-
tings are, of course, twice those for the
12 volt version. (Note that R2 is used in
the 24 volt version and replaced with a
wire link in the 12 volt version.)

A better charge indicator

The Oatley regulator uses one red LED
as a state of charge indicator. It flashes
while charging and stays on continu-
ously when the battery is charged.

By adding the simple bit of circuitry
in figure 4, the indicator can be made

should be in close prox-

10 amp solar array

10 amp solar array

imity to a battery cell. Use
a small plug and socket

(DIN types are okay, mi-

crophone types are even @ @
better) on the case hous-

ing the regulator and fully Ao ) ) -
epoxy. encapsulate the Regl?lt;?gr 1 'Cu"" 'CiZP'" reé)ual;ltiyr 2
thermistor on the end of a set to 14.1V ouF set to 13.9V
suitable length of twin +| . (see text)

shielded wire lead. Earth —T

the shielded braid of the

cable at the regulator end T _1

only. High resistance val-

ues are involved, so keep

12 volt, 200AH battery bank

itall clean and dry. A com-
promise is to encapsulate

Figure 2. Paralleling of Oatley regulators to provide
charge current tapering.
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oe---_] Vbatt
J 470k 200k
! Rb Ra
: | Replaces R3
\‘\ Rt .’EJ
\\\\ ’/, R
Tr------17 R22
2 5V—f
VR1
1C2a
R5

Figure 3. Adding temperature compensa-
tionto the regulator.

more interesting. Note that in the fol-
lowing description, D3, D4, D5, D7,
R11,R16 and LED1 refer to parts in the
Oatley regulator.

Remove D4 from the circuit board
and run a wire from the hole that the
cathode end of D4 occupied to a 2.7k
resistor in series with a green LED as
shown in figure 4. Mount the green and
red LEDs horizontally adjacent on the
case housing the regulator. If you have a
bi-colour LED with a common anode
connection, then that could be used to
advantage (the commonly available dual
ones all seem to be common cathode
unfortunately).

The LEDs will flash red during
charging and change to steady green
when the charged condition is reached.
A more easily interpreted indication.

External battery voltage
sensing

This part is for experienced construc-
tors only! If you have a fairly high charg-
ing current then this is a must.

The voltage drop between battery and
regulator will vary with charging cur-
rent. For a total resistance of 0.025 ohms
(not uncommon), voltage drop could

be up to 0.25 volts at 10 amps, or 0.75
volts at 30 amps.

Suppose you adjust the regulator to
switch oft at 14.1 volts (at 25°C) with 10
amps of charging current. Where did
you measure the voltage? You should
have measured it directly across the bat-
tery terminals, not at the regulator. Be-
cause of the voltage drop in the wiring,
the voltage at the regulator will be 14.35
volts at switch off. It will start charging
again when the battery voltage has
dropped to about 14.35 - 0.7 = 13.65
volts.

Now;, clouds arrive and the output of
the solar panels drop to 1 amp. Assum-
ing the batteries still charge to the charg-
ing end point, at what battery terminal
voltage will that occur? The answer is:
14.35-0.025 = 14.325 volts.

For 30 Amps of charging current, the
battery terminal switch off voltage will
be 14.35 - 0.75 = 13.6 volts, which is
actually less than the switch on voltage!
So it quickly switches on again. What
happens is that any regulator gets rather
confused and rapidly switches on and
off, sometimes in an alarming manner
and the net current going into the bat-
tery may actually be small!

The way around this problem of lack
of voltage regulation is either to use very
thick and short wiring between regula-
tor and battery, or to sense the battery
terminal voltage separately and use this
to control the regulator. Figure 5 shows
the general idea.

The voltage sensing part of the regu-
lator has connections to the battery ter-
minals separate from the wires carrying
the charging current. The current
drawn by the voltage sensing circuit is
designed to be small, ie 0.001 amps, so
even if the resistance of the voltage sens-
ing leads were as high as 1 ohm, the volt-
age drop between battery terminals and
sensing circuit would be only 0.001 volt!
The Oatley regulator requires only a
simple modification to do this.

Firstly you need to run a piece of
heavy wire directly from solar panel
negative terminal to battery negative ter-
minal external to the circuit board (sim-
ilar to figure 1). Now you connect the
voltage sensing lead from the negative
battery terminal to one of the negative
terminals on the circuit board (this is
the only negative connection to the
board. There is no connection of the
current carrying negative lead to the cir-
cuit board). For the voltage sensing lead
from the positive battery terminal, you
first need to remove a small section of
copper PCB track on the circuit board
running from R2 to the FET/diode.
Drill a small hole in the board next to
the top end of R2 and solder a lead to
R2 as per figure 5. This lead connects to
the positive terminal of the battery.

It is recommended that each voltage
sensing lead has an inline 1 amp fuse at
the battery terminals to protect against
disasters.

Some general system
improvements

Now we will look at some installation
and application ideas that can improve
the general performance of the overall
system.

Voltage drops in the wiring and across
diodes in the system can reduce the
available power from the panels. There
are 2 number of ways to reduce these

ok ny

D3 Rie  LED1
- T n
7
| 2.7k LED2 !
Green .

Added components

Figure 4. Modifications to the
| LED indicator.
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tewer than six pan-

Regulator
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Solar panels
els) the diodes may
dissipate more
power than the
A I shaded panels. On
balance, diodes are
probably  best
omitted if the array
- has fewer than
Voltage about six panels. If
sensing in doubt, cover a

panel in a couple of
thick blankets to
exclude light, con-
nectitvia an amme-

ter to a 12 volt
battery (+ to +)

G

’

and measure the

K.
%

12 volt, 200AH battery bank

reverse current

through the panel.
Then do the sums.

Figure 5. External battery voltage sensing.

Wire gauge

losses, including the use of special di-
odes and adequately rated cables.

A Schottky power diode, which has a
lower voltage drop (and therefore pow-
er loss) than an ordinary silicon power
diode, is often used in series with each
solar panel to avoid solar panels that
become shaded taking current from
other panels (this can happen regard-
less of the type of regulator used). A
useful tip is to use a low cost dual
Schottky diode device (such as a Mo-
torola MBR1545, which is rated at 15
amps in total) and wire the two diodes
in the package in parallel. This reduces
the forward voltage drop slightly and
hence the losses and heating of the de-
vice.

The diode current rating should be
greater than the maximum output of
the panel it is connected to. A small
heatsink is required for currents great-
er than about 3 amps. On the other
hand, in a small solar panel array, (say

Of course you will
have used suitably sized wire from the
solar panels to the regulator and from
the regulator to the battery, won’t you?
This wire would typically have a cross
section of 7mm? and a resistance of
0.0025 ohms per linear metre. This may
seem pretty low, but the losses can still
be considerable.

Let’s look at some of these losses to
see where they occur in the system.
The solar panel isolation diodes, if you
use them, will have a forward voltage
drop of about 0.5 volts. With the solar

panels on the roof, you would likely
have a cable run of 20 metres to the
battery room. So the resistance of the
run is:

2x20x0.0025 = 0.1 ohms.

The voltage drop at 10 amps of cur-
rent is therefore 0.1x10 = 1 volt.

Now to the regulator. The voltage
drop across the regulator is due to the
FET, the diode and sundry wiring and
connectors. With 10 amps through the
Oatley regulator, the voltage drop is
about 1 volt. The regulator needs to be
close to the battery, say about three me-
tres. The voltage drop at 10 amps is:

2x3x0.0025x10 = 0.15V.

Therefore, The total voltage drop
from solar panel to battery terminals
is 2.65 volts (see Figure 6). At the reg-
ulator switch off voltage of 14.2 volts,
the voltage output of the solar panel
is 16.7 volts. At 20 amps, the output
voltage of the solar panel would have
to be about 18 volts. This is about the
maximum voltage that the solar panel
array can supply, and is not necesarily
at its highest power output operating
point.

The important message here is to
minimise the length of wiring from
panel to regulator and from regulator
to battery. Use the heaviest gauge wire
you can aftord, especially if the panels
are generating more than 10 amps. (If
you have only a small resistance be-
tween regulator and battery, then reduce
the cutout voltage setting to 14.1 volts

Temperature °C 10 20 25 30 40
Thermistor resistance Rt 213912 | 128848 | 100000 | 76567 44887
Desired battery volts Vb (equation1) | 14.640 | 14.280 14.100 | 13.920 13.560
Ra 200000 | 200000 | 200000 | 200000 | 200000
Rb 470000 | 470000 | 470000 | 470000 | 470000
Req=(Rb+Rt) paralle] Ra 154747 | 149928 | 148052 | 146421 | 144047
% pot rotation (0% to 100%) 49% 49% 49% 49% 49%
Vb calculated 14.637 | 14.250 14.099 | 13.969 | 13.779
Vb desired-Vb calculated 0.003 0.030 0.001 -0.049 | -0.219

Table 1. Approximate calculation of component values for temperature compensation.
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as the 14.2 volt figure allowed for some
voltage drop in the wiring.)

Metering

If you wish to monitor the current, wire
an ammeter in series with the positive
lead from the solar panel. A voltmeter
should be connected in parallel with
the voltage sensing leads, or directly
across the battery terminals.

It is also imperative to wire a suitable
DC circuit breaker in series with both
the solar panel positive lead and the
positive current lead to the battery ter-
minal. If in doubt about anything de-
scribed in this article or your wiring
capability, seek qualified help. Remem-
ber, safety first!

Conclusion

Using the information above and a lit-
tle knowledge of matters electronic,

you should be able to construct, for less
than $100 (meters not included), a tem-
perature compensated solar panel reg-
ulator for charging a 12 volt or 24 volt
200AH flooded lead-acid batteries (nor-
mal telecommunications type) at the
maximum advisable rate. With the dual
regulator arrangement you’ll even have
some redundancy in case something
fails.

It is important to realise that other
types of batteries, such as sealed lead-
acid have difterent charging character-
istics, so the regulator as described above
should not be used without some ex-
pert adjustment.

The regulator kit is available from:

Oatley Electronics, PO Box 89,

Oatley, NSW 2223,

ph:(02)9584 3563,

fax:(02)9584 3561

http://www.oatleyelectronics.com

10 amp solar array

0.5 volt drop

“
H
—><s >

1 volt drop

+
e

‘ Regula- | 1 volt drop
tor
T X

0.15 volt drop

=

+ P

12V 200AH battery bank

Figure 6. Voltage drops in a typical 12
volt system. As you can see, the voltage
drops add up quickly, and can be
several volts in systems with long cable
runs.

Southwest Solar

« H20 (500watt)
* H40 (900watt)

» 175 2400watts @10m/s

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

* 80 (1000 watts@10.5m/s)
* New H80 940watts 3 blade

All prices include Control Centre.

$2,300
$3,400
$4,600
P.O.A.
$11,000

Southwest Solar

RMB 2309, Portland VIC 3305
Ph:(03) 5526 5329, Fax:(03)5526 5329
Mobile: 0409 233 170
Email: barko@iconnect.net.au
www: http://www.iconnect.net.au/~barko

Uc 11 a Irace C4(

Charge/Load Controller

(Valued at around $400)

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

Competition closes Friday 13 October 2000.

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

Send details of events to ReNew, PO Box 2001, Lygon St North, Brunswick East VIC 3057, Fax:(03) 9388 9322,
email: ata@ata.org.au. For event updates, see our web site at http://www.ata.org.au/

Sacred Run

Early June, 2000

Starting in Sydney

This is an 88 day spiritual relay run cov-
ering almost 11,000 kilometres across
Australia.

The purpose of the event is to con-
nect with indigenous people of Aus-
tralia to try to raise awareness of issues
concerning indigenous communities
and humanity’s effect on the environ-
ment.

Contact: Sacred Run Foundation Australia,
PO Box 311, Bondi Rd, Bondi NSW
2024, ph/fax:(02)9386 4693,

email: run2000@primus.com.au

World Renewable Energy
Congress

1 - 7 July, 2000

Metropole Hotel, Brighton, UK

Aimed at ensuring that renewable en-
ergy takes its proper place in modern
society.

Contact: Professor Ali Sayigh, Congress
Chairman, 147 Hillmanton, Lower Earley,
Reading RG6 4HN, UK, ph:+44 1189
611 364, fax:+44 1189 611 365, email:

asayigh@netcomuk.co.uk,
web site: www.wrenuk.co.uk

Sustainable Energy Day

Wednesday 12 July, 2000

Monash University,

Clayton Campus, VIC

Organised in conjunction with WREN,
AGO, IEEE, IEAust, ANZSES, ATA and
Victorian University of Technology.
Will showrcase outstanding energy effi-
ciency and renewable energy projects
and 1nitiatives, and will provide infor-
mation on major sustainable policy de-
velopments.

Contact: Dr A Zahedi, Organiser Sustaina-
ble Energy Day 2000, Department of
Electrical and CSE, Clayton Campus,
Wellington Rd, Clayton VIC 3800,
ph:(03)9905 5957, fax:(03)9905 3454,

email: zahedi@eng.monash.edu.au

Energex 2000

July 23 - 28

Riviera Hotel Conference Center,
LasVegas, Nevada USA

Papers will be presented in all energy
disciplines including fossil fuel, carbon
sequestration, oil recovery, natural gas,
biomass, geothermal, solar, photovolta-
ics, hydrogen, fuel cells, wind, coal and
nuclear.

Energex 2000 will co-locate with
NTS Development Corporation's
Global Energy Exposition to produce
GlobeEx 2000. The Intersociety Ener-
gy Conversion Engineering Conference
and the NAPM/NPI Purchasing Green
Energy Workshop for State and Local
Government.

For further program details or to receive
further information, contact Suzanne Ulrich
(sulrich@ntsdev.com) or Cheryl Lydon
(clydon@ntsdev.com) GlobeEx 2000, 2330
Paseo Del Prado, C101, Las Vegas, NV
89102, USA, ph:+1702 317 0777,
Sax:+1702 257 7999.

Thermal energy storage
conference

28 August - 1 September, 2000
Stuttgart, Germany

Terrastock 2000 aims to provide infor-
mation on state-of-the-art thermal en-

ergy storage systems.

Contact: Prof Dr-Ing E Hahne, ITVY
University of Stuttgart, Pfaffenwaldring 6,
70550 Stuttgart, Germany, ph:+49 711 685
3536, fax:+49 711 685 3503, email:
terrastock @itw.uni-stuttgart.de, www.itw.uni-
stuttgart.de/terrastock

Renewable energy seminar

November 2000

Brighton, UK

Will review the role of renewable en-
ergy systems in meeting the world’s
growing electricity demand, focusing
on modern manufacturing and operat-

ing technologies.
Contact: Robert Pinheiro, ph:+44 1865 302

704, fax: +44 1865 557 368,
email: robert.pinheiro@britishcoulcil.org

Compost 2000

14 - 16 November

Melbourne, VIC

Covers all forms of organics recovery
and composting, including energy pro-
duction from agricultural waste, biore-
mediation, water conservation and
many other aspects.

Contact: DMP Pty Ltd, 52 Cluden St,
Brighton East VIC 3187, ph:(03)9593
3699, fax:(03)9593 3573, email:
ddirectm@bigpond.net.au

RACV Energy Breakthrough

17 - 19 November, 2000
Maryborough, VIC

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

Solar 2000

29 November - 1 December, 2000
Brisbane, QLD

Titled From Fossils to Photons, Re-
newable Energy Transforming Busi-
ness, this is the 38th annual conference
of the Australia and New Zealand Solar
Energy Society.

Contact: Conference Secretariat, ICMS,

PO Box 3496, South Brisbane, QLD,
ph:(07)3844 1138, fax:(07)3844 0909,
email: solar2000@icms.com.au,
www.icms.com.au/solar2000

WA Environment Centre events
The Environment Centre has a web site
where many of their events are listed.
Contact: http://www.iinet.net.au/~ecwa/
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[Book reviews]

Wind Energy Basics: A
Guide to Small and Micro
Wind Systems

Author: Paul Gipe, Chelsea Green
Publishing Co. 1999. Distribution
GEMCRAFT Books (03)9888 0111
gemcraft@hotkey.net.au RRP $43.95
(PB) ISBN: 189013 2225

It has been a pleasure reading such a clear
and optimistic book on one of my fa-
vourite subjects, wind energy.

Paul Gipe has over 20 years experi-
ence in the wind industry as a practi-
tioner and a commentator. This is
evident in the no-nonsense way he cov-
ers the various aspects of wind systems
for the small user.

This book 1s a wonderful primer for
all but the professional wind enthusi-
ast; in which case the companion vol-
ume Wind Energy for Home and Business

(1993) weighing in at over 400 pages is
the book of choice.

It covers everything from the funda-
mentals of wind energy, including lots of
maths, through to the actual installation,
operation and maintenance of the author’s
own wind system. In between are chap-
ters on estimating the performance of the
proposed wind system, on- and oft-the-
grid applications and, of course, what to
look for when buying a wind turbine for
your home, weekender or boat.

A very important chapter has been in-
cluded on siting and safety. After all, what
is the point of having an environmen-
tally responsible wind system if it is be-
hind a tree or if you injure or kill yourself
trying to install or operate the thing?

Throughout the book the reader is
constantly treated to excellent photo-
graphs from the author’s extensive glo-
bal travels with his wife and companion

Nancy Nies in search of wind turbines.
You have access to the inside of manu-
facturing premises and to the top and
bottom of towers and wind turbines
around the world.

In conclusion I recommend this book
to anyone who has an interest in the
environment or renewable energy. Wind
is the perfect companion to solar power
and together they are changing the fu-
ture for the better.

Reviewed by Trevor Robotham of Sun
Wind And Power SWAP

technology

July 2000.

* Extra Low Voltage Wiring
* Business Principles
* Micro Hydro Systems

Cooper Street, 4-8pm.

< nmit

www.nmit.vic.edu.au

renewuble energy

Enrol in the following subject areas commencing

* Electronics for Renewable Energy

* Energy Efficient Building Design

Single subject enrolments welcome.
conducted at the Epping & Heidelberg campuses.

Mid year enrolments: 7 & 21 June 2000
at the Epping campus, Cnr Dalton Road &

Call now 9269 1093 or 9269 1068.
Northern Melbourne Institute of TAFE.
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Green CONNECTIONS

a permaculture & landcare magazine

See our series on ‘Making the Change’ and
check out our new web site greenconnections.com.au

Green Connections is a magazine focused on
solutions for sustainable living. It deals with 1
provoking issues balanced by practical applications.
Green Connections is distributed through-out
newsagents in Australia.

A 1 year subscription (six issues) is $30 or just $50 for 2 years.
Green Connections, PO Box 793, Castlemaine, 3450. Ph:(03)

5470 5040 Fax:(03) 5470 6947.
green@castlemaine.net.au
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ecospecifier: A guide to
sourcing environmentally
preferable materials

Centre for Design at RMIT and
EcoRecycle Victoria, in association
with the Society for Responsible
Design. November 1999,

ISBN 08645 90318

Well, the title of the book really says it
all. This book is basically a compila-
tion of companies, both suppliers and
manufacturers, of building materials,
including composites, such as cork
flooring, concrete, masonry and plas-
ter, engineered wood and alternatives,
finishes and adhesives, glass, metals,
plastics and rubbers, textiles, and sal-
vaged and recovered materials.

Each material has an environmental
attributes checklist that covers such
things as recycled material content,

eco\

g o Lt
Somposite; TEXTILES™ "

designers.

architectsp,builders

...................
......................

recyclability, toxicity, reduced green-
house gas impacts, sustainability and
biodegradability of materials. There are
also full contact details for the suppli-
ers of each product, including web sites,
where you can check out the materials
without having to buy them.

To make the job of finding the right
materials a bit easier, there are also chap-

[Book reviews]

ters dealing with the value of using en-
vironmentally friendly alternatives,
dealing with suppliers, environmental
improvement trends among suppliers
and the assessing the life cycle environ-
mental costs of materials.

We have found this book to be a very
handy source of information, and in-
deed we have used it to source materi-
als for our own projects here at the ATA
head office.

If you are thinking about building or
renovating, and you want to do it as
sustainably as possible, then this book
is a great place to start when looking for
the right materials for the job. While
this book has been produced with the
sponsorship of EcoRecycle Victoria, the
materials listed are from all over Aus-
tralia, so it should be useful to builders
and renovators anywhere.

Lance Turner

SOLAR POWER PRICE CRASH

CANON / UNI-SOLAR PANELS

TRUE SINE WAVE INVERTERS

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

Selectronic SE-12/12
Latronic 47-BKZ-12
S.E.A SEAP-12-1K3
Latronic 518-BKZ-12
Latronic 48-BKZ-24
Latronic 415-BKZ-24
Selectronic SE-22
Selectronic SE-32
Latronic 525-BKZ-24
S.E.A SEAP-24-3K0
S.E.A SEAP-48-3K8

Plus GST
12v 600 / 1500 watt $ 999
12v 700 / 2400 watt $ 1099
12v 1300 / 3900 watt $ 1879
12v 1800 / 5000 watt $2119
24v 800 / 2800 watt $ 1129
24v 1600 / 5000 watt $ 1909

12/24v 1600 / 5000 watt $ 2099

24v 2400 / 7000 watt ~ $ 2699
24v 2500 / 7500 watt ~ $ 2339
24v 3000 / 9000 watt ~ $ 3139
48v 3800 / 10500 watt $ 3210

GNB / EXIDE ENERGYSTORE BATTERIES

We have been supplying these premium, deep cycle, home
power system batteries for 17 years, and we know they can
easily last 10 to 13 years in a correctly designed system.

Plus GST
Canon / Uni-Solar US-64 Framed $ 499
Canon / Uni-Solar us-42 Framed $ 359
Canon / Uni-Solar US-32 Framed $ 299
Canon / Uni-Solar us 21 Framed $ 239
Canon / Uni-Solar USF-32 Flexible mat $ 419
Canon / Uni-Solar USF-11 Flexible mat $ 199
Canon / Uni-Solar USF-05 Flexible mat $ 119
PLASMATRONIC REGULATORS Plus GST
PR 1210 12 volt 10 amp regulator $ 65
PR 2410 24 volt 10 amp regulator $ 65

PL-20 12/24/48 volt 20 amp smart controller $ 219
PL-40 12/24/48 volt 40 amp smart controller $ 299
PL-60 12/24/48 volt 60 amp smart controller $ 399

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

UNIVERSALITY OF THE SUN ( UNI-SUN ) www.unisun.com.au

Your discount mail order solar power station. Serving ReNew readers with integrity and

compassion. For truly excellent service and advice contact accredited solar engineer
Christopher Darker on 04 1893 4607, or email cdarker@unisun.com.au
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ATA books by mail order

Superb sustainabl e technol ogy books available from the Alter native Technol ogy Association

iWnewuHe
energy

Harnassing the Sun

Saler drylng yeur
vun predure

INTRODUCTION TO RENEWABLE

ENERGY TECHNOLOGIES

Brisbane Institute of TAFE

Price: $73.70 Softcover, approx 300pp
Reviewed inRelNew #70

One of the Resources books from the Certificate IV
in Renewable Energy Technologies, this book
contains a wealth of information on renewable
energy systems, their sizing and design.

Item code: IRET

ATA Booklets

Price $6.40 each (inc postage)

Available titles include Solar electricity,

Solar hot water, Solar workshop, Building a
Savonious rotor wind turbine, Solar fruit drying,
Low-voltage appliances and Green cleaning.

HARNESSING THE SUN — SOLAR DRYING
YOUR OWN PRODUCE

Author: Bob Fuller

Price: $19.25 Softcover, 74pp

Inthis book Bob Fuller explains how to success-
fully prepare and dry many types of foods for
preservation. Also includes six different plans for

making your own solar food dryers.
Item code: HTS

'B NOT JUST
OWN THE DRAIN
B

NOT JUST DOWN THE DRAIN

Author: Stuart McQuire

Price: $16.45 Paperback, 59pp

This guide to re-using and treating your
household water provides practical solutions
for on-site treatment of water and invites
everyone to take responsibility for household
water use. Stuart McQuire helps you to
assess whether your house is suitable for
water recycling and what kind of recycling is
most appropriate. /tem code: NJDD

SUSTAINABLE HOUSE

Author: Michael Mobbs

Price: $38.50 Softcover, 188pp

Michael takes us on a tour of his sustainable
house in Sydney, which provides all of its own
power and waste water recycling on-site.
Contains many great ideas on how to make
your house less of a burden on the planet. This
house was featured in Re/New #60.

Item code: SHB

A
L From the Fryer
ftothesliel Tank
Tt

Windpower
Workslop

FROM THE FRYER TO THE FUEL TANK
Author: Joshua Tickell

Price: $43.90 Softcover, 94pp
Reviewed inRelNew #66

A great book that shows the reader how to
make a clean-burning renewable fuel from
waste vegetable oil. Gives detailed instructions
on the manufacturing process, as well as how
to use the fuel in a standard diesel vehicle.
Item code: FFTFT

WINDPOWER WORKSHOP
Author: Hugh Piggott
Price $30.80 Softcover, 160pp

Reviewed in ReNew #61

The ultimate resource for anyone who has ever
wanted to build their own wind turbine. Provides
practical advice on how to design and build a
machine up to five metres in diameter.

Item code: WPW

REMOTE AREA POWER SUPPLY SYSTEMS:
An Introduction

Price: $33.00 Softcover, 100pp

Reviewed in Soft Technology #53

Enables the average person to gain a good grasp of
what RAPS systems are all about. Covers individual
system components, correct sizing, safe installation and
maintenance.

Item code: RAPSS

RAPS Video

Price $43.95

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

THE GREEN TECHNOLOGY

HOUSE AND GARDEN BOOK

Price: $16.50

A comprehensive guide to improving your home’s
energy efficiency. Includes do-it-yourself projects,
real life experiences and a comprehensive listing
of suppliers.

Item code: GTH&G

Our CD ROM of the first 40 Soft Technology back issues is now
available. Just $33 plus $3 postage inside Australia. rem code: corom
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The Composting Toilet System Book
Authors: David Del Porto & Carol Steinfeld
Price: $43.90, Softcover, 234pp

This book covers many different

WARM HOUSE, COOL HOUSE
Author: Nick Hollow

Price: $33.00 Softcover, 172pp
Reviewed in Soft Technology #54

composting toilet systems, including
those available in Australia and thorough
general information about composting

toilets. Includes a chapter on greywater.
Item code: CT

An easy to read introduction to the principles of
energy-efficient housing design. Covers a broad
range of topics, and contains an abundance of
drawings, plans and photographs. The author is
an architect well versed in the field of low
energy design. ftem code: WHCH

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

Soft Tech Issue 41

Wind power buying guide; Build a win-
dow box greenhouse; rammed earth hous-
ing; Global warming quiz; ‘Alternative’ life-
styles in the country and city; Water sav-
ing shower roses; Electromagnetic radia-
tion; Green cleaning products; Vanadium
redox battery.

Soft Tech Issue 46

The Solar Grand Prix; A $5000 recycled
house; Environmentally friendly loos; Get-
ting started with windpower; RAPS bat-
tery buying guide; Do-it-yourself solar in
the city; Water powered railway; Build
your own solar water purifier, 12V fluoro
inverter; ‘A smart’ regulator; Heating with
your fridge.

Soft Tech Issue 47

Micro-hydro buying guide; Solar on the
road; Earth-covered housing; RAPS around
Australia; Ducted air central heating; Bet-
ter light from halogens; The Electric mini;
Make a ‘Putt-Putt’ boat; Build a solar panel
sun tracker; Solar airship.

Soft Tech Issue 48

The ‘green” small office; Kit homes with
character; Human-powered speedsters;
Detergent buying guide; Mudbrick cavity
wall construction; Build a solar still; Pow-
er from hot air engines; Low-voltage wash-
ing machine controller; Regulator buying
guide.

Soft Tech Issue 49

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

Soft Tech Issue 50

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

Soft Tech Issue 51

Selling power to the grid; Chemical-free
pest control; D-I-Y solar-powered caravan;
Insulation buying guide; Build your own
inverter; Gorgeous gardens with less wa-
ter; 101 uses for a dead tyre; Harnessing
kinetic energy; Solar-powered caravan.

Soft Tech Issue 52

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

Soft Tech Issue 53

Solar roof tiles; A water-powered pump;
Build your home with ‘good” wood; Hy-
drogen fuel cells; Battery charger buying
guide; Earthworms: turning waste into
profit; The history of solar technology;
Fuel cells: past, present and future.

Soft Tech Issue 54

Soft Tech hits the Internet; Make a solar
garden light; Solar salt ponds; Building
with bamboo; Fuels for the future; House-
hold recycling; Refrigeration buying
guide; Electric car conversion.

Soft Tech Issue 55

Critical mass; Solar renovation on a budg-
et; Wave power’s turbulent history; A so-
lar-powered bicycle ferry; Run an office
printer on 12 volts; Hemp: a new Austral-
ian industry?; Make a model wind turbine

Soft Tech Issue 56

Turning a tip into a recycling centre; Keep
your home warm in winter; Energy effi-
cient landscaping; Canberra’s Solar Boat
Race; Sydney’s green Olympics; Elec-
tric vehicles; Portable sawmills in PNG;
Good firewood; Green Jobs; Tully Mill-
stream; Buying back the bush; Convert a
desk lamp to 12V; Make: a hand powered
spindryer and a torch that runs for 10
hours.

ReNew Issue 57

Moora Moora- a solar powered communi-
ty; Jackie French’s water powered house;
Companion planting; A hydro-powered
eco-resort; Home energy efficiency tips;
Solar sailing; Electric bicycles; Recycling
the dead; Solar food drying; Living with
chemical sensitivity; Ecosub- replanting
seagrass; Solar panel buyer’'s guide;
What's new in batteries; How to make
solar Xmas tree lights.

ReNew Issue 58

Feeding power into the grid; Bush food
garden; Eco-tourism resorts; New Zealand
wind farm; Green computing; Renewable
energy worldwide; Solar hot water buy-
er's guide; Model solar boating; World
Solar Challenge; A solar powered work-
shop; Smart Builders; Keeping your house
cool in summer; Make your own: solar
water feature, wind speed meter.

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

ReNew Issue 60

Sydney’s sustainable house; Solar and
wind on great Keppel Island; Composting
toilet buyer’s guide; Bio Painting ReNew's
office; Self-installing wind generator; The
Greenhouse Challenge; Fighting for solar
rights; Advanced Technology Boat Race;
The politics of soap making; New sustain-
able technologies; Index; Renewable en-
ergy glossary; Build your own: Solar heat-
er, LED nightlight.

ReNew Issue 61

Solar cooking; A self-sufficient family;
Electric delivery van in Melbourne; Sus-
tainable office design; Green Power in
NSW; Composting toilets—avoiding the
pitfalls; Vortec wind turbine; Cathodic pro-
tection using micro-hydro; Fighting for
wind power; Living in the '70s; When the
oil runs out; Phantom loads; 12 or 240
volts—the pros and cons; Build your own:
Compost tumbler, low-voltage converter,
fixing a Suntron tracker.

ReNew Issue 62

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

ReNew Issue 63

Grid-interactive system in WA; Solar pow-
er your shed; Intelife—breaking the unem-
ployment cycle; saving energy in the ACT;
Coal world; Chemical-free architecture;
Wind turbine buyers’ guide; Choosing a
wind tower; Solar BBQ; Appropriate tech-
nology; Solar in Nepal; Mass transit beyond
2000; Make your own solar water heater.

ReNew Issue 64

Green renovations; Solar struggle in War-
rnambool; Building Australia’s biggest
solar suburb; Solar at the zoo; Life without
a car; 20 years of Going Solar; Ethical In-
vestment; Making milk paint; Sinewave in-
verter buyer's guide; Should environmen-
talists eat meat?; Uranium mining; Moni-
toring your system; three-way fridge re-
view; Wind buyer's guide addendum.

ReNew Issue 65

The Veggie Van; Solar sailing; Sustainable
real estate; Australian solar still; Simple so-
lar herb dryer; Victorian wind farms; Wind
farms in California; 200kW solar power sta-
tion; Regulator buyer's guide; Sinewave
buyer's guide addendum; Flies in com-
posting loos; The Grameen Bank; Prod-
uct review: Davy Industries solar tracker;
Waterwheel-powered pump; The C-Tick
fiasco.

ReNew Issue 66

Free showers from the sun; Solar hot wa-
ter for small business; Crookwell wind
farm; Solar house on Phillip Island; Clock-
ing up a solar surplus; More on the New-
haven Village; Solar air-conditioning; Sus-
tainable development in the South Pacif-
ic; History of solar boating; National ener-
gy competition policy; Stirling engines;
RAPS fridge buyer's guide; Air-powered
water pumping; Build your own electric
go-cart.

ReNew Issue 67

Citipower Sunrace "99; ReNew's new of-
fice; Solar charging into the suburbs; Sail-
ing around the world on renewables; Go-
ing Solar fair; Energy-efficent house de-
sign; Using your fridge efficiently; Getting
more out of ceiling fans; Motor-assisted
HPVs; Farming on city rooftops; Water
pump buyer's guide; The millennium bug.

ReNew Issue 68

Wind Co-ops; Wind and solar powered
home; Wind and solar on French Island;
Solar vs heritage issue; Two wind turbines
on one tower; Sewerage treatment sys-
tems; Wood smoke pollution; Wood
heater buyer’s guide; Are you buying
more power than you need?; An indus-
trial sized solar food dryer; Investing in
renewables; Build your own: Heat shift-
er, solar box heater, solar water heater,
methane digester.

ReNew Issue 69

A house for $10,000; Genetic engineer-
ing; Veggie oil fuel; Veggie oil powered
tractor; Electric bike rally; Large wind tur-
bine maintenance; Generator buyer’s
guide; Hidden Phantom loads; Wind en-
ergy conference report; Compact Fluor-
os; LED lighting update; Build your own
greywater system.

ReNew Issue 70

Solahart PV solar concentrator; Earth cov-
ered house in the suburbs; Studying re-
newable energy; Environmental educa-
tion for kids; SHW at the zoo; Renovating
for hot weather; Going bush with renew-
ables; Solar panel buyer's guide; Sustain-
able Energy Foundation; Pulsing LEDs;
Build your own: Composting toilet, small
Savonius wind turbine.

ReNew Issue 71

Sustainable house ideas; YHA eco-hostel;
Solar-powered school; Bushfoods; Inde-
pendent power in suburbs; BYO electric
bike; Make biodiesel in a dishwasher;
Wood-fired power stations; Insulation
buyer’s guide; Going Solar fair; Solar TAC
billboards; TEAP; Converting old comput-
ers to data loggers.

To order books, booklets and back issues, use the form on the next page I:>
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For Sale

R

The Energymobile
Solar and wind energy education

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

You can help...

Global warming getting you down?

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

The Renewable Energy Development Trust was
established in 1994 to allow people to make tax
deductible donations to support the activities of
the Alternative Technology Association (ATA).
Besides publishing ReNew, the ATA also runs
educational activities across Australia, sets up
demonstration projects of environmental
technology and encourages its members to put

sustainable living into practice

Make a donation today and make a difference.

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

72/00

Subscription, membership

Subscription and membership prices on opposite page
Name

and publications order form

NB. all prices in SAustralian. Prices subject to change
Item or code Qty

Price$

Address

Postcode Email

Phone (BH) (AH)

Date

Interests

Attached is my:
H cheque O money order [ card details

Subscription [l1year [] 2year

ATAMem’ship [11year []2year

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

Postage
Total

Please make cheques payable to the
ALTERNATIVETECHNOLOGY ASSOCIATION
and send to:

PO Box 2001, Lygon St North,

Brunswick East VIC 3057,

ph:(03)9388 9311, fax:(03)9388 9322.

72/00

Credit card payments
Card type: [visa []Mmaster []Bank Card
Cardholder’s name

Card no. | | I |

Expiry __,__ Signature
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URSCrINEG -
Solar

concentrate -

to ReNew |

Subscribe to Australia’s leading sustainable technology magazine and
not only will you save off the cover price, you will have the
convenience of ReNew delivered to your door four times a year.

Within Australia: $22 for one year (4 issues), $44 for 2 years.
New Zealand or PNG: AUD$27 (1 year), AUD$54 (2 years).
Elsewhere: AUD$35. All payments must be in Australian dollars.

Please note subscription and membership
and book price increase

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

WIN! A battery charge system and 24 volt battery bank

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

Join the ATA

and receive a free back issue!

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

ATA members receive:
* Subscription to ReNew

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

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

* Access to the ATAs renewable energy library

* Discounts on equipment and services from participating suppliers

ATA members go places!

These Melbourne branch members * The chance to network with over 1000 other members throughout Australia
inspect a micro-hydro turbine on a

field trip to Gippsland

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

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

Government finally gets serious
about greenhouse?

1 Alan Pears assesses the Commonwealth Government’s likely policy

step as it prepares for the next international climate change forum

here now seems to be a chance

that the Australian government

will, before November this year,
announce its commitment to ratify the
Kyoto Protocol.

A number of factors lead me to this
view.

First, the scientists have stopped pus-
syfooting around. They are now bluntly
telling anyone who will listen that glo-
bal warming is happening, and that hu-
man activity is a major cause. Now, 15
years since scientists first publicly
voiced concerns that global warming
might be a problem, intense research
has confirmed their fears. This means
the Kyoto Protocol will be just the first
step towards large reductions in fossil
fuel use over the next few decades.

Second, the next round of interna-
tional greenhouse negotiations later this
year will focus on setting the rules for
including carbon sinks (for example,
tree planting) in national greenhouse
inventories. Australia could achieve its
Kyoto target with much less difficulty
if it could include a wider range of sinks
in its inventory. However, many coun-
tries are reluctant to include sinks, on
the grounds that they could be manipu-
lated and that they are really only a short
term buffer. What’s more, some coun-
tries are not very keen to give Australia
an easy ride on sinks after our ‘poor lit-
tle rich country’ performance at Kyoto.
So, if Australia is to stand a chance of
gaining agreement on widening the
range of sinks included in our inven-
tory, we need to demonstrate that we
are serious about limiting greenhouse
gas emissions. What better than a pub-
lic commitment to ratifying Kyoto,

combined with a flurry of funding for
emission reduction strategies (courtesy
of the funds extracted from the govern-
ment by the Democrats as a trade-off
for the GST)?

Third, opposition to greenhouse re-
sponse seems to be fragmenting, as
some industries realise they could ben-
efit from the situation, while others are
beginning to accept that global warm-
ing won’t go away. For example, the gas
industry has left the anti-greenhouse
Australian Industry Greenhouse Net-
work, while companies such as Shell
and BP Amoco are repositioning them-
selves. The advocates of emissions trad-
ing are lobbying for early action.

Evidence being presented to the Sen-
ate Inquiry into Global Warming is also
undermining the case against green-
house response. In its presentation, the
Sustainable Energy Industry Association
revisited the Australian Bureau of Agri-
cultural and Resource Economics
(ABARE) 1997 greenhouse study which
was, at the time, interpreted as showing
that greenhouse response would seri-
ously damage Australian business. SEIA
pointed out that the ABARE study ac-
tually showed that the services sector
(60 per cent of the economy) would not
be affected, and that manufacturing and
agriculture (a quarter of the economy)
would actually increase their economic
output under the ABARE greenhouse
response scenario! And ABARE failed
to consider the range of strategies that
the adversely affected industries might
use to limit or avoid negative impacts.
Summaries of the hearings can be read
at www.greenpeace.org.aul.

Another sign of change was the speech

presented by environment minister
Senator Robert Hill ata greenhouse con-
ference in March 2000. Senator Hill
praised the efforts of companies acting
in response to climate change. He went
on to say ‘So there is no doubt we will
be facing constraints of some sort on car-
bon emissions in the future...” He noted
that if Kyoto failed it would be re-
placed—and that any new process might
not take into account Australia’s ‘national
circumstances in the way we were able
to achieve at Kyoto’.

An important warning to business
was his comment on the likely work-
ings of an emissions trading scheme. He
said ‘I am not inclined to reward
[through allocation of free permits]
those who would make Australia’s na-
tional abatement task more difficult in
the coming years’. Senator Hill also
flagged a desire to reward early action
by business.

Of course, Senator Hill must push
this agenda in a Cabinet where several
ministers are very antagonistic to the
mere idea of the UN influencing ac-
tivities within Australia, whether they
relate to mandatory sentencing for
crimes, environmental impacts or any-
thing else.

Biomass and its
environmental impacts

Jill Redwood’s article in the ReNew is-
sue 71 highlighted the tensions between
many environmentalists and some sup-
porters of energy from biomass. There
are some very important issues here.
First, it is clear that Australia will need
to rely heavily on energy from biomass
in any serious renewable energy strat-
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egy. A third of Australia’s energy use is
for transport, where bio-fuels will be
critical, almost half of our energy use is
heat—again, bio-fuels have an impor-
tant role here. And if we are to have re-
liable renewable electricity supply, the
storage role of bio-fuels will also be
important.

Second, it is clear that most traditional
supporters of renewable energy also
have high environmental expectations,
especially with regard to impacts on for-
ests. However governments, as archi-
tects of schemes such as the Regional
Forest Agreements (RFAs), want to use
renewable energy programs to legiti-
mise their environmentally-dubious
forest policies.

The situation is complicated further
by the existence of Green Power
schemes, which involve voluntary pay-
ment by subscribers of a surcharge on
their electricity price in return for re-
newable electricity. Clearly, customers
who pay extra for Green Power should
have a say in the sources from which
their electricity is drawn. Otherwise
they will simply stop paying extra and
the schemes will fail. This is well un-
derstood by most electricity retailers,
and by the government agencies that
administer these schemes. But it is not
understood by some politicians and
bureaucrats from other agencies. In-
deed, SEDA and Energy Efficiency Vic-
toria are being labelled by some as
‘greenies’ (which is a very bad thing in
bureaucratic circles) simply because
they are trying to maintain the market
credibility of Green Power.

It is in everyone’s interests to publi-
cise the details of sourcing of energy
for each Green Power scheme. It is
probably also useful to establish some
kind of eminent committee of people
trusted by environmentalists and the
community to review proposed new
sources, and to issue comprehensive
opinions on their environmental cre-

dentials. Otherwise, it seems inevita-
ble that each environmental group will
publish lists of Green Power products
in order of environmental acceptabil-
ity, but potentially using different cri-
teria and adding to the confusion. And
SEDA and EEV will come under in-
creasing bureaucratic pressure to ‘toe
the whole-of-government line’.
Maintaining high environmental stand-
ards for renewables used in compliance
with the two per cent target or where
they’re cheaper than conventional energy
is much more difticult. We can argue that
this is an opportunity to set high environ-
mental standards and achieve multiple
environmental objectives as we introduce
the energy supply infrastructure of the
next millennium. But governments can
argue that they have been elected to nego-
tiate compromises that reflect the broad
views of society—including those ex-

[The Pears Report]

ploiting forests. And proponents of
biomass energy solutions can ask why
they should be targeted, when companies
damaging the environment by building
coal-fired power stations and mining oil
shale near the Great Barrier Reef receive
government support.

Personally, I believe that the energy
infrastructure of the 21% century should
reflect the highest possible standards of
ecological sustainability, but we will
need to work out what this means in
practical terms. And we will need com-
pensating mechanisms for sustainable
energy projects to cover additional costs
associated with meeting higher environ-
mental standards than competitors. We
can also support increases in royalties
and removal of subsidies for exploita-
tion of forests, and seek clear statements
on which biomass projects are truly
environmentally acceptable.

Topics are as diverse as making mud bricks,
building with stone, passive solar design
and techniques for coping with the
demands of building your own house.

Be inspired by what other people are
building and learn some new skills.
Published 6 times a year. Available at
newsagents or by direct subscription.
Owner Builder Magazine

66 Broadway Dunolly Vic 3472

Ph/fax: 03 5468 1899
Email: obmag@origin.net.au

New and used Stand Alone Power System Components
Serving all of Australia, we offer the following products and services:

Discount solar panels—VLX80 $580 (will negotiate on price). Photowatt 25 year
warranty panels—retail and dealer sales.

24V and 48V Dicesel battery charging plant. 125A & 60A Lister & Robins, ex Telstra.
24V and 48V mains chargers, low ripple type, 25A, 35A and 50A, ex Telstra.

Wind power—turn your wind into dollars. We can set up grid-connected wind
turbines if you are in a favourable location.

Systems—we can install from 300 watt to 100kVA, Diesel or renewable based.
Kits—we can pre-assemble components for you to install yourself.
Components—we will supply any components at good prices—new and used.
Repairs—we can repair most equipment.

Sharpe and Jephcott, 5 McLaughlin Ave, Sandringham 3191,
ph:(03)9598 5775, fax:(03)9502 0113, email: djsharpe@alphalink.com.au
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[Kid’s stuff]

Noel’s Treasures from Trash

A couple of years ago I was amazed to see a packet of animal seeds in the Capetown

Museum. Of course, I bought a packet to see what they were. Inside were some

little capsules with the instructions ‘Place in warm water...".

You can make some of these amusing seeds yourself with a few basic items you will

find around the house.

To make your own
animalseeds
you will need:

* Some old medicine capsules, such as
aspirin

* some light density, soft sponge rubber
foam, such as from an old cushion

* a small pair of sharp scissors

* some waterproof textas in different
colours, including black

* a small prodder, such as a ballpoint
pen refill

With completely dry hands, take one of
the capsules and gently twist the ends so
that the capsule comes apart. Empty the
contents into the sink and flush it away
with water. DO NOT eat any of the cap-
sule’s contents, or it may harm you! Set
the two halves aside and do the same to as
many capsules as you want to make seeds.

Take the sponge rubber, and using a
black texta, draw out small animal shapes,
such as frogs, ducks, dolphins, lizards,
elephants, crocodiles, horses and even
mermaids. Now, using the coloured
textas, colour in these animals. Don’t

Seed goes into the water.

make the animals too big or they won’t
fit inside the capsules. About 70 x 20 x
10mm is about the largest that will fit.
The next step is to push each animal
into its own capsule. Take a long cap-
sule half and carefully push the animal
into it using the prodder. This requires
a bit of patience and care not to break
the capsule. When the animal is inside,
fit the other half of the capsule. Repeat
this for the other animals and capsules.

Animal starts to break out.

Now your animal seeds are finished,
it is time to test them out. Get a glass
half filled with warm water, and drop
in an animal seed. Now you have to wait
until the capsule starts to dissolve, but
soon you will see your animal starting
to break out of the capsule. A minute
later, and it will be completely free.

These are great for kids of all ages,
and the animals can be dried out and
used over again.

Animalis free and capsule has broken up.
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Insulation buyer's guide

Thanks for your excellent Home Insu-
lation Buyer’s Guide.

However, the unnamed author is quite
mistaken when he/she says that reflec-
tive sides facing down on ceilings or in-
ward on walls won't do much in summer.
It is a common misconception that foil
can only achieve its insulating effect by
reflecting. In fact it can achieve it equally
well by ‘failing to emit’.

If the reflective surface of single-
sided foil faces inward, then in sum-
mer when the outer wall heats up, sure
the outer side doesn’t reflect the radia-
tion, it absorbs it and the foil heats up.
But the reflective side of the foil refus-
es to radiate that heat to the inside of
the house. If a surface reflects all but
five per cent of the far infrared radia-
tion falling on it, then it will also only
radiate about five per cent of the far in-
frared radiation that an ordinary build-
ing surface would radiate at the same
temperature. So, purely on this criteri-
on, the direction that the reflective sur-
face faces is irrelevant, provided it faces
an air gap of at least 25 mm.

The consideration of which side will
get dirty or dusty faster is far more im-
portant. For this reason an upward fac-
ing reflective surface above a ceiling or
under a tile roof will soon become use-
less. So will an outward facing reflec-
tive surface behind brick veneer (but it
may take much longer).

Significant differences between sum-
mer and winter R-values do occur in
ceilings or under floors when foil is
used without bulk insulation. No such
difference occurs in vertical walls. This
is because, with foil only, convection
losses still occur, and convection is re-
duced when heat flow is in the direc-
tion of gravity (ceiling in summer, floor
in winter), and assisted when the di-
rection of heat flow is opposite to grav-
ity (ceiling in winter, floor in summer).

I'm also surprised that you didn't
come across ‘breathable’ foil. It is fine-
ly perforated. I think it may be made by
Dupont.

Something else for the insulation
buyer to beware of is the American R-
value. Our R-values have units of square
metres degree kelvin per watt (m? °K/
W) but theirs are in square foot degree
Fahrenheit hours per British thermal
unit (ft2 °F Hr/BTU)—eek! To convert
American R-values to ours, divide by
5.705. So beware of imported products
or American websites claiming fabu-
lous R-values.

David C Keenan,
d.keenan@ugq.net.au

You are not the only person to point out the
mistake in the insulation buyer’s guide, and I
must admit it was something I learned way
back in high school, or maybe university but
had completely forgotten. Interestingly, if you
need only one reflective side to foil insulation,
how much is to be gained in terms of efficiency
by having reflective surfaces on both sides?
Lance Tirner

Diesel rebate

I wish to comment on the Pears Report
page 52 of ReNew issue 70. Mr Pears states
‘politicians falling over each other in
the rush to pour money into rural areas
through diesel fuel rebates’. Country
people per se do not receive diesel re-
bates, only farmers involved in primary
production. These farmers are a small
minority of country people. They use
diesel in production of cheap food for
export and for domestic consumption,
for the benefit of all Australians, the
majority of whom are city dwellers. If
rebates were to be withdrawn then sure-
ly the price of food should rise.

Mr Pears also stated ‘Country people
would no longer be heavily cross sub-
sidised by city dwellers’. In the case of
fuel the reverse is true. Country people
subsidise the price cutting of fuel in the

[Letters]

city. In my town fuel prices are often up
to 16 cents per litre dearer than in the
city. Further, country people have no
local public transport and are forced to
use their own vehicles. They subsidise
the hundreds of millions of dollars cost
of public transport in the cities; public
transport powered by diesel and elec-
tricity which most city dwellers will
tell you is clean—but ask the people of
the La Trobe Valley living near the coal-
fired generators how clean it is. These
people pay the same for electricity as
city dwellers despite the costs of trans-
mission. It could be said these country
people subsidise the city people.

No mention is made of the costs and
effects of diesel used to transport all food
and raw materials from country to city.
Much more diesel is used this way than
by farmers. Should transport companies
pay more for fuel to force them to seek
greener fuel? Would city dwellers bear
the higher cost of almost everything
they buy?

‘A bonus benefit would be that rural
employment would grow,” says Mr
Pears. Where is the justification for this
statement? History shows that compa-
nies prefer to locate in cities where they
enjoy cheaper telephones, cheaper
transport and owners and employees
have access to the best schools, ameni-
ties, public transport and government
services that have been withdrawn from
the country.

‘Country people’s unsustainable en-
ergy use’: How many city dwellers grow
their own fuel for heating or cooking as
many in the country do? How many city
dwellers collect their own water rather
than relying on huge dams with their
energy costs and environmental damage?
How many city dwellers recycle waste
water as is common in the country?

There are cross subsidies from city to
country as there are from country to city:.
Suggesting that the small minority of
Australians living in the country should

WWW: http://www.ata.org.au/

email: ata@ata.org.au

Issue 67 April-June 1998 ReNew 63



[Letters]

pay more for diesel used in primary pro-
duction in order to finance and develop
the renewable energy industry is abso-
lutely ridiculous. This is a burden which
should willingly be born by all Austral-
ians. Mr Pears’ article is blinkered and
superficial and shows a lack of under-
standing of the issues involved.

Bob Gardener, Camperdown VIC

I'sympathise with country people with regard to
the pricing of petrol and diesel fuel by oil com-
panies. I also recognise that subsidies go both
ways, and that most urban energy use is unsus-
tainable. However, these issues were not the fo-
cus of my article. My point was that politicians
desperate to attract the rural vote would be likely
to extend subsidies in simplistic ways that would
continue to encourage increasing use of non-
renewable energy sources and work against the
take-up of renewable energy in the markets where
it is most cost-effective. My article did not advo-
cate removal of subsidies and making the lives of
rural Australians even more difficult. It advo-
cated ‘win-win’ solutions.

My colummn in this issue shows that my fears
may have been confirmed in Victoria, but that
the Democrats are showing the way in develop-
ing positive new approaches to helping country
people through creative revision of the diesel fuel
rebate scheme.

With regard to rural employment, the labour
required to grow and harvest energy crops, to
process local renewable fuels, to maintain re-
newable energy equipment, et cetera, would be
substantial. Use of renewables and energy effi-
cient technologies under the right conditions
should improve the economics of some rural-
based industries (for example food processing),
making it more likely that industry could locate
in rural areas.

Alan Pears

DC lighting efficiency

I have been reading ReNew for a while
now and have noticed several times dis-
cussion on electronically ballasted
lighting. However, all of these discus-

sions seem to overlook one thing—the
first thing that most of these electronic
lighting ballasts do is rectify the AC
power to DC. The second point is that
most of these ballasts quote their sup-
ply as 240 volts AC/DC. When nomi-
nally 240 volts AC mains is rectified,
you get up to 380 volts DC. In other
words (and this is the case on all the
units that I have tried so far) you can
run electronic ballasts quite happily off
anywhere from 240 volts DC to 380
volts DC. The efticiency of DC to DC
converters is normally around 98 per
cent at any percentage loading. When
you compare this with the data for sin-
ewave inverters, they become quite at-
tractive for the light loads (pardon the
pun) that lighting demands.

The only thing against running light-
ing oft 240 volts DC is that it usually
needs to be switched by normal light
switches. As most people in this indus-
try would be aware, DC is far harder on
switches than AC. However, normal
light switches are capable of switching
10 amps at 240 volts AC, so in theory
should be able to handle switching 1
amp at 240 volts DC (240 watts). I ad-
mit to having little experience switch-
ing DC at these voltages.

However, you can switch square-
wave AC with the same considerations
as sinewave. The use of a square-wave
inverter has an additional efficiency ad-
vantage. Since these electronic ballasts
only draw current on the peaks of the
waveform, a square-wave or modified
square-wave inverter would allow the
ballast to draw current for the duration
of the wave (flat top). This improves
loading efficiency. In addition, square-
wave inverters seem to generate AC
power more efficiently than sinewave
inverters.

For small systems, I have switched the
low voltage to a small DC to DC con-
verter per lighting group. I have a cou-
ple of installations where this

arrangement has been in daily use for
over a year without problems. For this
purpose a 110 watt converter kit is avail-
able from Oatley Electronics (their first
generation converter had some prob-
lems, but the new design seems a lot
better).

Other suppliers provide ‘industrial’
DC to DC converters (both step-up and
step-down) in a variety of wattages at
quite reasonable prices. Most of these
units draw only a few milliamps or less
unloaded while maintaining the re-
quired output voltage.

In ReNew issue 71 there is an article
on illuminating road safety signs. This
was the catalyst for my writing. They
have used a good sinewave inverter to
supply electronically ballasted fluores-
cent lights. While they may have a good
reason to use a sinewave inverter in this
application (I am not familiar with the
lights they used), I would have thought
that this was an ideal application for DC
to DC conversion.

Am Tignorant of some important con-
siderations, or is this something that is
considered too unconventional? I would
be very interested in hearing from any-
one who has used high voltage DC for
lighting with electronic ballasts in ‘se-
rious’ applications.

A final word of caution with using
autostart inverters with electronic bal-
lasts. The loading on the sense detec-
tion placed by electronic ballasts is
usually insufficient to start the inverter.

James Massey, Launceston TAS

James, we have been aware for some time of the
advantages of using dedicated DC to DC con-
verters to run conventional 240 volt AC fluoros,
including compact fluoros. We have one of the
Oatley Electronics inverters and are currently
testing it for a product review in a later issue.

As for the reason for the use of a sinewave
inverter in the road sign system you mentioned,
we contacted the installer who explained that
they did consider the DC to DC converter op-
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tion, but decided against it for several reasons.
These included simplicity of wiring and the dif-

ficulty of obtaining suitable converters with 24
volt DC inputs.

Cars versus cycling

On reading his article on Power Assist-
ed Bicycles (PABs) in ReNew issue 71, 1
got the impression that Mr Calais con-
sidered that these machines are merely
a stepping stone in the path to renewa-
ble transportation, with electric cars be-
ing the ultimate goal. I feel thata similar
view is widely held in the ‘sustainable
community’.

I disagree with this view for a
number of reasons. It would seem to
me that, while electric cars have their
place, the solution to urban transport
is cycling, and the PAB makes it all the
more attractive. While electric cars
may solve the problem of air pollu-
tion it cities, they do not solve a host
of other car-related problems, which
could be diminished by greater usage
of cycling.

Everywhere in our cities we see mas-
sive road construction and maintenance
projects on an ongoing basis to cope
with ever increasing car usage. This
would not diminish (it may even in-
crease) with the introduction of elec-
tric cars. Cycles, on the other hand,
could make better use of roads. In addi-
tion, cycle-ways use far less construc-
tion materials and energy than
motorways of the same capacity, due to
the cycle’s lower weight.

Although most cars have a seating ca-
pacity of around four, they seem to be
mostly utilised as a single occupant ve-
hicle, so you have one person taking up
a road space that could potentially hold
two or more cycles. Thus, if everyone
started cycling instead of driving, the
capacity of a road system could be near-
ly doubled.

Parking facilities present a similar
problem to that of roads. Ten or 20 bikes

might be parked in the space of three
cars. This point may be diminished,
however as there may be more cycles
used in this hypothetical situation than
cars used currently.

Cycling also has numerous personal
benefits, some of which Mr Calais
pointed out. Just a few weeks ago, we
saw the Heart Foundation supporting
Cycle Weeks in Tasmania. General
health would be greatly benefited by
cycling. There is also the financial in-
centive. With today’s petrol prices what
they are, motorists could make huge
savings by getting out their bikes.

Electric cars and the like do have their
place, but designers should be aiming
more towards the longer distance trans-
port requirements. With cycling and
public transport, there should not be
nearly as much need for cars in the cit-
ies. I can see no reason why the majori-
ty of inner city commuters using cars
today cannot cycle to work tomorrow,
including some readers of ReNew! The
only way cycling can gain greater rec-
ognition in urban planning is to put in-
creasing pressure on existing facilities.

I hope to see more developments in
the PAB field in the future.

Tony Fenton, Longley TAS

Nice to feel useful!

My new home was designed and built
by my husband and myself. It is solar
powered with 12 BP panels, wind gen-
erator, nicad storage batteries, backup
generator, SA21 inverter, wood fired
stove with wetback on 300 acres in the
bush.

We have used lots of information from
your magazine, Grass Roots, Earth Gar-
den, Owner Builder and other sources to
build our house. It has lots of features
designed in it to make it solar efficient
and user friendly, and (hopefully) safe
from bushfires and termites.

Thanks for a great magazine.

Phillipa Jarrett, Bathurst NSW

[Letters]

Another sustainable house

Now that we have moved into our new
home, I thought I'd write and tell you a
bit about it. Although we didn't have
the resources to do a full solar design, it
has turned out rather well anyway. We
installed a solar hot water system, a Sola-
Kleen 240 litre unit with quite a wide
collector panel and an electric booster
(which we have only used once after
the second cloudy day in a row).

The area we live in is semi-rural, be-
ing about 60km south of Perth, and
about 30km inland. About one kilo-
metre to the east we have the start of
the Darling Ranges, which run for sev-
eral hundred kilometres south of
Perth. Therefore we get a nice early
morning ‘breeze’ and a good afternoon
sea-breeze. [ haven’t yet done any meas-
urements, but judging by the number
of windmills and turbines in the area,
I'd say our wind resource is pretty
good.

Since the area is somewhat low lying,
and bounded by high hills to the east, it
forms a natural water catchment area,
and in fact it is a major part of the Peel
Region Water Mound (as our water au-
thority calls it). This keeps the daytime
temperatures a little lower than the sur-
rounding areas. It also means that there
is no deep sewer, and very strict require-
ments on the onsite sewerage systems
permitted by Council. Since the
Ecomax system has been approved by
the local Council, we chose to install it
for our house at a cost of about $7500.
This is slightly higher than the normal
installation cost, since we were unable
to obtain gravity feed for the system,
and had to install a sump-and-pump.
This was mostly due to the nature of
the soil, and the general environment.

My wife and I have planted over 150
native trees on our block, which is 2000
square metres (%2 an acre), so when they
grow in the next few years we should
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have a nice leafy green source of clean
air and natural shade (especially since
the air is already so clean to start with,
being so far away from the big smoke).

We have also had about six truckloads
of fresh mulch delivered over the last
month or so (we know a tree-lopper
with a big truck), so our garden retains
lots of moisture and stops the soil from
burning in the summer sun. We also
have a bore but no pump yet, I'm look-
ing around for a good low voltage sys-
tem and solar panel, but I have been
watching the ReNew articles about al-
ternative pumping, so I might get ex-
perimental in the next few months.

Now, to the house, and the acciden-
tal solar design. Our block has a wide
southerly frontage to the road and so
our house is oriented with the long axis
running east-west. It’s basically a long
thin rectangle with the main bedroom
at the north-east corner, and running
westwards on the north side the en-
suite, kitchen, dining, laundry, toilet,
kids’ bathroom and bedrooms. On the
south side there are three more bed-
rooms, the lounge and formal dining
room.

The northerly aspect is great, and our
caves and verandahs are just the right
length for maximum thermal comfort
in summer and winter. When we find
the time, we will complete the tiling in
the house (all floors will end up being

tiled), and the terracotta colour will be
a good heat collector in winter. Of
course, our solar hot water system is on
the roof over the kitchen with a nice
northerly aspect. It’s mounted flat on
the roof, but the roof has a relatively
high pitch, so we decided that the extra
cost of a mounting frame to get an extra
couple of degrees tilt wouldn’t be worth
the benefit (or the risk, given the winds
we sometimes get). Because of the
kitchen roof, the panels are slightly be-
hind a ridge in the roof, which means
they miss the first half an hour or so of
the morning sun, but the whole system
is also protected from the wind (and
therefore doesn't dissipate heat quite as
fast) due to the same ridge.

The house itself is of a Hardi-clad,
steel frame construction (it was built
by Ross Squire homes, and is a varia-
tion on one of their standard homes),
and we opted to put a bit more money
up front, and insulate the house dur-
ing construction. We have foil sisala-
tion to the roof and external walls, and
R2.5 batts in the ceilings and R1.5 batts
in the external walls. Just lately the
night-time temperatures have been as
low as 10 degrees from about 8pm to
about 8am, but the house is still a love-
ly warm 22 degrees or so in the morn-
ing.

Since we moved in after the peak of
summer, I can’t say how comfortable it

is in the heat, but if the Autumn per-
formance is anything to go by, it should
be quite nice. I've had a couple of ceil-
ing fans installed, and we did get one or
two days over 30 degrees, during which
the fans performed admirably, and com-
bined with the insulation, it was still
relatively comfortable.

We have a wood stove that we inher-
ited, and are still debating whether and
how to install it for maximum benefit
(it does conform to the recommended
standard, and has all the knobs and but-
tons and controls to ensure a clean
burn).

I have read with interest, the series of
articles on this subject, and have decid-
ed that if we do install it, it has to be in
the best position in the home to max-
imise its efticiency (and therefore min-
imise the amount of fuel we use), and
that the wood has to be properly dry
and the heater properly run to mini-
mise smoke particles.

There are many other houses in the
area that have wood stoves, so whether
we put one in or not probably won't
make a huge difference, but I've already
shown people in the area the ReNew
articles about proper use of the heat-
ers, and some people have sat up and
had a think about things, which must
be good!

David Emrich,
demrich@ihgtech.com.au

Hassle-free Wind Power

Hassle-free Water Power

The Ampair 100's rugged 455mm blades produce up to 100
watts continuously, 24 hours per day, a wind
speeds from ~12kms to 160kms/hour. No
brakes or furling needed - this machine is
guaranteed at any windspeed. The Ampair
is a veteran of 3 years continuous
Antarctic service. This machine
can be roof or pole mounted.

12V or 24V DC models available.

If you have a reasonably fast running stream or tide nearby
and 300mm of water clear, the Aquair Underwater
Generator can produce 60 to 100 watts
continuoudly - up to 2.4kWh per day.

ThereisNO TURBINE, NO DAM, NO
PIPE. Water speed 8 kmh (brisk walk)

= 60 watts, 13kmh = 100 watts. Timber,
rock, or natural venturi increases output.

Quirk’s Victory Light Co.
PO Box 441, Rose Bay NSW 2029
Ph: 029371 6600, Fax: 029371 6623, Email sneill@ibm.net
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The ATA finally goes solar!

After many months of waiting and planning, there are now not one, but

two solar power systems operating at the ATA’s office in East Brunswick.

We take you for a quick tour of the systems, and introduce those who

helped put them together

hen the ATA head office was
moved from inner city Mel-
bourne to the Solar Work-
shop at the CERES environment park
in East Brunswick, we had all sorts of
delusions of grandeur regarding our
renewable energy systems.
The hope was that we would be self-
sufficient in electricity a few months
after the move, but that was not to be.

We initially decided to go grid interac-
tive, as this would involve the least
amount of time and resources to get a
system up and running. Unlike inde-
pendent systems, grid interactive power
systems have no batteries or regulator,
instead a special inverter takes the raw
power from the solar array and converts
it directly to 240 volt AC power for
feeding back into the mains grid. This
system eliminates the maintenance of a
battery-based system.

We purchased a 2500 watt grid inter-
active inverter from Solar Energy Aus-
tralia. We already had a solar array
attached to a fixed frame at the rear of
the workshop. This array consisted of
six 64 and two 83 watt Solarex panels
which used to feed into an old and now
defunct 24 volt battery bank.

These panels were donated to the ATA
by Solarex some years back, and had done
very little service, but unfortunately had
suffered some damage at the hands of a
less than careful ATA volunteer with an
oxy welder—welding spatter melts the
plastic coating on the rear of the panels
very nicely, thankyou!
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Anyway, that 24 volt system had long
been disconnected and removed, so the
six smaller panels were fitted to a Davy
Industries tracker in place of the old
fixed frame. This was done by long time
ATA member and volunteer Adrian
Oakey with the help of Stacey, another
volunteer. The setup can be seen in the
photo above. Notice that it is all
mounted on a large steel platform at-
tached to the back of the workshop.
This helps keep prying fingers away
from the equipment and lessens the
chance of anything being damaged.

The six 64 watt panels were wired in
series to make a nominal 72 volt array.
However, this is where work stopped
for a while, as magazine production and
other projects took priority.

We eventually got back to thinking
about the system, and around that time
Adrian Oakey turned up again and

T—
L&

helped us get the system closer to com-

pletion by running the cables from the
array to the foyer and mounting the in-
verter on the wall.

The next step was to get the 240 volt
AC side of things wired up. This was
done by another volunteer, electrician
Dieter Liebrich, pictured elsewhere in
this article. He fitted a circuit breaker
box on the DC and AC sides of the in-
verter, as well as a separate kilowatt-
hour meter to allow us to monitor
power going back into the grid.

The system was eventually finished,
and the ceremonial throwing of the
switch was held in mid March 2000.
Since then we have put back over 50
kilowatt-hours into the mains grid to
offset our electricity use.

While this doesn’t seem like much,
and indeed, it is only around 1 kilowatt-
hour per day, this will soon increase
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Chief battery shed builder, Herman Out (left) with volunteers Chris Pam and John
Hooper. The large pole in the middle of the shed is a support for the platform above.

Hard at work! The finished shed is
strong and looks very professional.

dramatically when we add another so-
lar array to the system.

Some time back we purchased seven
Canon Econoflat panels which have been
sitting in a box here in the office for al-
most a year (this seems to be a recurring
theme with this power system!). These
will be mounted on the front solar wall
of the solar workshop in place of the
grape vines, which attract too many birds
that drop poo all over the place. This
array will total over 400 watts, bringing
our power output to about 2.5 kilowatt-
hours per day, on average.

We will also be adding more panels
to this array as time and money permit,
until we reach the inverter’s limit of
2500 watts. We will eventually set up
monitoring systems on each array to al-
low us to determine the performance

of each type of panel.

Independent power

The grid interactive system is only one
of the power systems installed at the

workshop. We more recently had do-
nated to us some 650 amp-hour, 2 volt
cells by Geoft Collins of Lateral Tech-
nology, so we set about installing an in-
dependent power system to act as a
backup system, as well as for powering
some of the smaller office equipment.
The two spare 83 watt Solarex panels
were mounted below the Davy tracker
on the platform. Underneath the plat-
form we had several volunteers build
us a battery shed. This was made from
recycled hardwood for the frame and
Colorbond sheeting for the rest. The
finished result is quite neat and profes-
sional looking, and also very robust.
The batteries were mounted in one
corner of the shed on top of two 40mm
thick planks of plastic lumber from
Repeat Plastics (see ‘Products’ in is-
sue 71 of ReNew). This reduces tem-
perature differences inside the cells
caused by the cold concrete floor, and
thus helps eliminate electrolyte strati-
fication. The batteries were then en-

cased in a plastic box made from more
recycled plastic,
Unimould. This material is sold in
1200 x 2400 sheets up to 32mm thick,
and is great for projects like this as it is

this time from

casy to work with and is totally acid
proof. The box is, of course, vented to
the outside with a pair of vents in the
back wall of the shed. The ventilation
will be increased in the near future
using a pair of brushless DC fans which
will activate when the batteries are
equalised.

The power from the two Solarex pan-
els are fed to the battery bank via a Trace
PC250 charge controller unit. This was
another piece of donated equipment,
and made the installation very simple
and neat. It contains not only a PWM
(pulse-width modulation) 60 amp
charge controller, but also circuit break-
ers for the inverter and the DC inputs,
as well as a shunt for current monitor-
ing and negative DC buss bar—a great
piece of equipment.
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We improved it a little by adding a buss
bar for the positive DC connections, as
well as an LCD voltmeter, which can be
seen at the top left of the unit.

The power from the battery bank is
not doing much at present, just running
the light inside the shed as well as some
outdoor security lights. However, the
Solar Workshop was wired with some
extra-low voltage DC sockets when it
was renovated before we moved in, so
these will be connected in the near fu-
ture, hopefully to power some of the
office’s equipment.

Heating and hot water

As can be seen from the lead photo, the
workshop’s old solar water heater has
been replaced by a new 180 litre unit
donated by Solahart. This has per-
formed very well despite having no
booster connection. Water tempera-
tures approaching 90°C were recorded
in summer, though the tempering valve
limits the temperature at the taps to a
safe 55°C. This unit provides hot water
for the ATA office and the adjoining toi-
let block.

While the passive solar design of the
workshop works well in most cases,
there are some days that provide no heat-
ing effect at all (well, it is Melbourne).
To allow us to keep working without
each wearing two jumpers, a coat and
gloves, we installed two small radiant gas
heaters. These are fuelled from a large
LP gas cylinder at the back of the work-
shop, as there is no natural gas onsite.

Radiant heaters were used rather than
convection heaters, as it would have been
almost impossible to economically heat
all of the air in the workshop—15 foot
ceilings make it quite difficult! The ra-
diant heaters warm objects directly, with-
out heating the air around them, and so
are much more efficient in draughty
building like this one.

It should be mentioned here that the
workshop already had a heater in the

The battery box and battery bank. The recycled plastic board makes for a nice finish
to the job, and is completely acid proof, unlike wooden boxes. Stainless steel
connecting bolts and box hinges are also a must, as are the vents, visible at the top
corners of the rear of the enclosure.

The Trace PC250
controller (on the
right) mounted
above the battery
box on another
sheet of plastic
board. The smaller
box to the left is the
DC load circuit
breaker box. Also
note the safety sign
on the left, placed to
be easily visible.
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form of 2 wood burning stove, but this
was removed due to the high pollution
levels these heaters produce.

In the future

As mentioned previously, there are fur-
ther additions to be made to these sys-
tems. More panels will be added to both
power systems, and an Air 303 wind gen-
erator, upgraded with new regulator and
blades courtesy of Air Marine Australia,
is soon to be mounted atop the 15 metre
tower behind the workshop. This will
feed power to the battery system, and
will hopefully provide enough power
to run the lights in the workshop.

We will also be adding an inverter to
the battery system so that the entire work-
shop can be powered during blackouts,
or when there is a surplus of solar power.

For the coming summer, we will have
pull-down awnings below the Econoflat
panels on the outside of the north-fac-
ing wall, with Astrofoil insulation (do-
nated by Astrofoil Australia) on sections
of the inside to reflect any heat radiating
from the back of the panels. O

The digital display on the SEA inverter provides a lot of information. Rotating the
knob on the top left sequences the display through five different displays, three of
which are shown below.

Grid voltage and instantaneous
power entering the grid -

| ®

\ MFE

L

Total logged energy that has
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D|eter Liebrich hooks up the SEA grid-interactive inverter. This |nverter can handle
up to 2500 watts of solar array.
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Also fitted in between the grid-interac-
tive inverter and the mains grid is a
separate kilowatt-hour meter. It is
interesting to note that the inverter’s
meter and this one do not read the
same! This meter lags behind the
inverter’s by about 10 per cent.
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Rainwater quality

I have plastic rainwater tanks fitted to
my house, and these are connected to
the house via plastic downpipes. I am
unsure what type of plastic these are
made from.

How big a health threat is the use of
plastic in this way? Can one test water
for the relevant contaminants? If so,
what would you suggest be tested?

Simple power conversion

I have a little problem which I have been
looking to solve for the past 15 months.

I have one 44 watt amorphous solar
module which produces 54 volts at
900mA, and a 12 volt, 75AH deep cycle
battery. I have connected the panel di-
rectly to the battery, which is charged
only at 900mA during bright sun, with
the panel’s voltage being pulled down
to the battery voltage.

I think I am losing almost 30 watts of
power because I don't have the proper
DC to DC converter which can con-
vert 35 to 55 volts to 14 volts to charge
the battery. A DC to DC converter
would also boost the charging current
by almost four times that of the solar

Lots of foods are packaged in plas-
tic—doesn’t this same issue apply to
foods as well as water? Are there filters
that would take out the relevant con-
taminants?

David Miller
djmiller@dlwc.nsw.gov.au

Your water tank is most likely made from either
polyethylene or polypropylene, both of which

There are many sites on the internet with circuit
designs, howevey; National Semiconductor make
a range of switchmode power supply chips that
are designed to greatly simplify the construction
of switchmode converters. 1o make things as
simple as possible, they have created a program
called ‘Switchers made Simple’, which will
run on any DOS computer. You just type in the
parameters, such as input and output voltages,
current and temperature range, and it will pro-
vide you with a list of components, circuit specs
and a circuit diagram.

I tried your requirements and it came up with
a circuit with no modifications needed. The cir-
cuit diagram and specifications list (edited for
printing) can be seen here.

The switching controllers are available as
samples from various electronic suppliers’ web

[Q & A]

seem relatively safe for water storage. However;
your plastic downpipes are more than likely
PVC, which is the plastic that should be avoided
if possible.
Fortunately, however, in most systems the
water is only in contact with the PVC piping
for a very short time while it flows to the water
tank, so the contamination should be minimal,
except for the initial flow of water from the roof.
However; this water should be diverted from

Crcuit Paraneters

Vi nm n: 35.00 V
Vi nnmax: 55.00 V
Tamax: 70.00 C
Tam n: 0.00 C
Vout : 14.40 V
Il max: 3.00 A
Di ode: Fast

M sc cal cul ated i nformati on

Mode: Cont i nuous
Peak current: 3.45 A
ESRmax: 0. 13 Ohns
ESRmi n: 65. 42 mChs
Vrippl e: 0.17 V
Crossover Freq: 6.96 kHz
Phase nargi n: 21.51 Deg

Conponent Li st

I — sites, linked from the National Semiconductor ~ Cout : 330. 00 uF, Vmax: 35.00 V

T . T 7 site. If yog go to the Nc.uional site at http'.'// On: 100.00 uF, Vmax: 78.00 V
o (St ek mmbies) www.nat.tonal.com'/appﬂy”o/power/ cm'd cick  L: . 330. 00 uH
which converts the voltage down and " the ‘Simple Switchers’ page, you will find Rl 21. 50kChm 3-%
boosts the current up, but there is not your way to the information and links from R2 2. 00konm 1.A)

urrent up, but there is not -, DL:  6.00A, Vmax: 66.00 V

much technical information available in Lance Tiruer uL: LMVR576HVT- ADJ
Nepal. I have a toroid soft ferrite ring
with an internal diameter of 15mm, an
outer diameter of 30mm and a height of Zg;v s
12mm. <S5V | 100uF . 14-;X

However, I do not have a proper cir- - § -
cuit to make it. Could you please sup- SED0
ply me with a schematic diagram of == LM2576HVT-ADJ ==
such a converter to charge my battery at - B
full power and with minimal loss. I 2-0k§
would be grateful to you if you could
help me with this problem. _l_ J_ 1

Muni Raj Upadhyaya, = = =
muniraj @Wlink.com.np Sw_itchmode power conve_rters don't ggt much sim_pler than this! The ‘Simple Switchers’ range of
switchmode converter chips make designing a switthmode power converter easy.
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the tank anyway, as it will often contain other
contaminants from the roof and guttering, in-
cluding bird and other animal poo, leaves, and
possibly lead from flashings, settled pollution
and paint.

There is also the possibility that your water
tank is actually made of fibreglass, and there is
evidence that the resins used to make these tanks
can release quite toxic chemicals into the water
over time, so you might want to check this.

Ifyou are worried about contaminants of the
chemical kind, you can run the water through a
good quality activated carbon filter, these can
remove virtually all of this type of contaminant.
As for testing of the wates; this would be expen-
sive, and probably unnecessary. I suggest that if
you have concerns, you should use a filter for all
drinking water.

Regarding food containers, this is an issue in
my mind, there are just too many doubts about
some plastics, including PVC and polystyrene.
L avoid any containers made from these plastics,
especially when they are used to hold hot food,
as they are much more likely to release toxins
when heated. We tend to stick with glass,
polyethylene or PET (polyester), as these are
also fully recyclable in most areas.

Lance Tiurner

An old genset

I have an old 32 volt petrol generator
(crank start) that I would like to use in
my 12 volt power system. Is this possi-
ble, and if so, what do I need to do to
the generator?

Dave Smith, Mintaro SA

If the generator has a separate adjustable field
winding, you can regulate the output voltage of
the generator by adjusting the current that flows
through this field. This could be done using a
series resistor or rheostat (a large variable resis-
tor), or another resistive element such as a light
bulb.

I have successfully controlled the output of a
large DC generator by varying the field current
using a pulse-width-modulated speed control-
ler like the one published in issue 55 of ReNeiw.

If the generator has no adjustable field, then

you will have to convert the voltage down, most
likely using a switchmode power converter. An
automotive 24 volt to 12 volt DC to DC con-
verter may be able to handle the extra input
voltage, but there are no guarantees.

Lance Tisrner

Washing machine queries

With respect to the decision to have a
front or top loading washing machine,
guess that it all comes down to factors
like familiarity and upbringing. How-
ever, I have a few questions:

What are the models of front loading
washing machine that use DC motors?
Are the washing stones or ecoballs any
good? Is rinsing necessary when using
them? If not, I could wash one cycle on
less than 10 litres of water!

Also, my Gorenje Pacific washer uses
200 watts for the wash cycle and 500
watts during the spin cycle. The spin-
ning speed can be

Send us your questions

Ifyou have a problem you just can’t
solve, or want to know the answer
to a general question about
sustainable technology, drop us a
line and we will do our best to
answer your query.

Send your questions to:

ReNew, PO Box 2001, Lygon St
North, East Brunswick VIC 3057.

ph:(02)6689 1430, should be able to supply
more information on the subject.

As for the washing stones, they do seem to
work, though not on heavily soiled clothes.
We have kids and we need something a bit
stronget, so we use a basic detergent.

The only way to tell if your current washer
will work on the inverter you mentioned is to
buy the inverter and try it out. Just make sure

you can take it back if it is unsuitable.
Lance Tiurner

varied from 400 to

800rpm. If T turned
it down to 400rpm
and only half
loaded the ma-
chine, could I get
away with 500 watt
(1000 watt surge)
inverter from

Jaycar, priced at

$400? Easy to use

Alexander High surge

Cranford, Rugged and reliable

Hay NSW Safe - MEN compatible
Heavy duty construction
I have only owned Efficient and silent operation

two front loaders, Fully isolated DC to AC output
both of which used the
DC system. These
were an older Hoover
machine, which used
a 32 volt DC motor,
and my current Asko

machine. Peter Pedals,
of Rainbow Power
Company,

PowerSine

DC - AC sinewave inverter
True Mains Power from a Battery

600 watt, 1000 watt and 1200 watt
PowerSine sinewave inverters

Mains power anywhere

Power Conversions P/L A.C.N. 006 746 489
Unit 2, 6 London Drive
PO. Box 274, Bayswater Vic 3153 Australia

Tel: (03) 9761 1252 Fax: (03) 9761 1911
email: sales@powerconversions.com Web site: www.powerconversions.com

I$
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Is there an echo in your office?

PET (polyester) is one of the most widely used plastics in the modern world. It is used to
hold almost every form of beverage imaginable, from soft drinks to juices, and vast quanti-
ties of this plastic are produced every year.

PET is easily recycled, and is very suitable for spinning into fabrics of many sorts. Echo
screen fabric is made from 100 per cent used drink bottles that have been washed, chipped and |
spun into polyester fibre, then woven using a crepe weave. It is designed for uses such as
divider screens in offices, but would have many other uses, including clothing and decorating.

The fabric is available in a range of colours, and is supplied 1.88 metres wide at a fabric
weight of 235 g/m?. Each lineal metre of this fabric uses over 8.5 plastic drink bottles.

rrp: $22.90 per lineal metre for under 200m, $18.90 per lineal metre for 200m or more.

Echo screen is available from Woven Image, ph:(03) 9681 3211, fax:(03) 9681 3246, www.wovenimage.com

Go grid-interactive

With the PV rebate scheme in full swing it is now easier than ever to start producing your own power. Grid interactive
systems eliminate the need for equipment such as regulators, batteries and their associated maintenance.

Choice Electric are now the distributors of the Fronius range of Sunrise grid-interactive inverters from Austria. There are two

= ——  models available, the mini (capable of handling arrays up to 1550 watts) and the midi, which can
handle arrays up to 2200 watts. The Australian PV rebate scheme provides rebates on the first 1500
watts of a PV system, making these inverters ideal for these systems.

Available options include datalogging, large digit remote display, a modem interface that allows
remote monitoring of a system, and Sunrise software (for Windows) that allows graphing and
archiving of the downloaded data. The units come with a two year guarantee with a 10 year
guarantee of spare parts availability, and are designed for a 20 year lifespan.
rrp: $2490 for the mini, $2990 for the midi. Prices don’t include tax or freight.

S L. Distributed by Choice Electric, PO Box 2296 Fortitude Valley Business Centre, QLD 4006,
| ph:(07) 3252 4909, fax:(07) 3854 1038, email: choice@choiceelectric.com.au,
www.choiceelectric.com.au, www.fronius.com

Around it goes again

It seems the products that are made from recycled plastic just keep increasing |
in number and versatility. Australian Recycling Technologies produce a wide | e
range of heavy-duty products made from recycled plastics designed to replace |
less environmentally sound materials such as hardwood and concrete.

Products include hydrant and valve covers and surrounds, traffic control |
devices such a speed humps and curbing, outdoor furniture (like the park |
furniture at right), antiskid decking, domestic products such as letterboxes, |*
bird baths and planter boxes, and many other great ideas. We have seen some of s
these products and found them to be very robust and at least as strong as the
traditional equivalents without being as heavy, though they are certainly not lightweight.

Manufactured by Australian Recycling Technologies P/L, 50 Elsworth St, BallaratVIC 3350, ph:(03) 5333 2883,

fax:(03) 5333 4303, email: info@replas.com.au, www.replas.com.au

Distributed by JRL Sales & Marketing Pty Ltd, 8 Margaret St, Moorabin VIC 3189, ph:(03) 9555 8337, fax:(03) 9555
8347, email: sanders@vicnet.net.au
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Solar soap

Most soaps are full of synthetic fragrances, dyes and other chemicals, and have the
glycerine content removed for use in other cosmetics.

Redgum Soaps produce only pure olive oil based castile soaps contain essential
oils and a high glycerine content which help stop skin from drying out. The soaps are
all made by hand using the traditional cold pressed method and are aged for at least
six weeks.

There are quite a few fragrances to choose from, including unfragranced ‘Just
Soap’, Rose Geranium, Lime and Coconut, Lavender and Calendula, Cedarwood
and Macadamia, Orange and Wheatgerm and Mandarin Baby Soap.

And, unlike most soap factories, the tiny home-based factory at Redgum Soaps is

completely solar powered, and the soaps are made with rainwater collected onsite.
rrp: $9.95 each, discounted gift packs are available from their web site.

Manufactured by Redgum Soaps, PO Box 22, Bega NSW 2550, Ph:(02) 6492 7202, fax:(02) 6492 7270,
email: vicki@redgum.au.com, www.redgum.au.com

Cement-based paints

We have looked at environmentally friendly paints in past issues of ReNew, but have only recently
discovered the Murobond range of water-based cement paints and washes.

There are several paints in the Murobond range, including Murobond for dimensionally stable
surfaces (not suitable for surfaces that flex, expand or contract, such as wood), Murowash, suitable
for both interior and exterior use on most surfaces, high gloss Aqua Glaze, which has a slight
lavender scent, and Pimento Limewash, a flat interior finish. There is also a range of sealers and
acrylic clear coats to protect the finished paintwork in high grime areas.
rrp examples: Murobond —$48 for four litres, $103 for 10 litres; Murowash— $71 for four
litres, $152 for 10 litres; Aqua Glaze —$94 for 4 litres, $196 for 10 litres.

Manufactured by Murobond, 81-83 Dickson Ave, Artarmon NSW 2064, ph:(02)9906 7299,
fax:(02) 9439 7593. Distributed in Victoria by Eco Pebbles, 481 Glenferrie Rd, Kooyong VIC

3144, ph:(03)9822 0699.

Sealed lead acid batteries

There is much debate about the type of battery most suited to renewable energy sys-
tems, but in many instances, such as in mobile installations, or systems in confined
areas, a sealed battery is the only really safe option. With sealed batteries, you have the
option of gelled electrolyte or absorbed glass matt (AGM) type.

Concorde Battery Corporation makes the Sun Xtender range of AGM batteries de-
signed specifically for solar power installations. They can deliver high instantaneous
current, such as are required for starting large loads, while providing long cycle life and |
deep discharge ability.

The batteries are available in sizes from 2 volt, 390 amp-hour to 2 volt, 630AH, 6 volt,
100AH to 6 volt, 220AH, and 12 volt, 33AH to 12 volt, 255AH (all at the 20 hour rate).

Manufactured by Concorde Battery Corporation, 2009 San Bernardino Rd, West Covina California 91790

USA, www.concordebattery.com. Distributed in Australia by BP Solarex, ph:(02) 8762 5777 for your closest dealer.
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Building with straw—the easy way -

Whether you are building a new home or renovating an old one, straw is a great build-
ing material. It has excellent insulating properties, both thermally and acoustically, and -
is a very environmentally sound material with low embodied energy and virtually no
toxicity. However, strawbales are not always the ideal shape. ™
Ortech Industries produce a range of building boards made entirely of straw com- | =
pressed and heated to form solid panels. They come in many finishes, including plain I
Kraft paper for painting, or coated with various finishes including sound absorbents,

cement sheet, textured paints, vermiculite, woodchips and shredded straw. Boards are
supplied 50mm thick x 1187mm wide in lengths up to 4.8 metres. A special walling
board, Easywall, is supplied 58mm x 1187 x 3m. Also available is the Easybeam system
of rolled steel sections that, when used with Easyboard, allow entire buildings to be

assembled in a matter of days.
Trade price examples: Plain finish (somm thick) — $14.90 per m?; clad with 4.5mm
cement sheet—$31.70 per m?; Easywall—$16.90 per m2.

Manufactured by Ortech Industries, Unit 18, 1-7 Canterbury Rd, Braeside VIC 3195, ph:(03) 9580 7766, fax:(03) 9587
1628, email: ortech@ortech.com.au, www.ortech.com.au

Dim the light fantastic

Gas discharge tubes are everywhere, and are most predominantly used in factory and street
lighting. However, they are usually run at full power, even when this is not necessary.

The Autolux system is a fully electronic lighting controller for the regulation of single-
compensated gas-discharge lamps. According to the manufacturers, the Autolux can save up to
60 per cent of lighting costs, most of this being electricity savings, and the rest in reduced
maintenance due to longer lamp life.

The distributors of the Autolux are currently looking for dealers worldwide.

Distributed by erfinder.at Patentmarketing GmbH, Schillerstrasse 30, Techno-Z XIll, A-
5020 Salzburg, ph:+43 662 45 3876, email: office@erfinder.at, www.erfinder.at

Low cost sinewave inverters

Jaycar Electronics now has two sinewave models, a 350 watt and a 750 watt unit. The 350 watt model
features include a 1000 watt surge capacity, input over voltage protection, low battery protection,
input short circuit protection, battery reverse polarity protection, overload protection, output

short circuit protection, over temperature protection and no load shutdown protection, which we as-
sume means autostart! It also has a ‘Soft Start’ feature, which, according to Jaycar, allows the inverter to start
difficult loads, such as TVs and computers, which may demand up to 10 times their running power to start up.

The 750 watt model has similar features to the 350 watt unit, but also includes an 1800 watt surge capacity,
dual cooling fans and a wall mounting case. The inverter has indicators to show input power, output
availability, half load and full load condition. One important point to note is that these inverters must be
wired up as a floating system,with no earth connection.

rrp: 350 watt model is $399.50, or $799.50 for the 750 watt unit.

Distributed by Jaycar Electronics, PO Box 185, Concorde NSW 2137, ph:(02)9743 5222, order freecall:
1800 022 888, www.jaycar.com.au
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Bubble, bubble, less toil and trouble = s o

There has been a bit of interest generated in ReNew on the subject of washing machines recently; so
we thought we would add to it with the latest offering from Omega Appliances, the Omega Air
Injection 8000.

This top loading machine is unique in that it doesn’t have an agitator but instead uses air pumped
into the bowl combined with an almost flat impeller to agitate the clothes. According to Omega,
this allows the machine to wash a large load without the mechanical damage to clothes from a
normal agitator.

Other features of this machine include a lower height to allow easier unloading, a 7kg capacity,
water usage of just 112 litres for a full load, a noise reduction system, a two-year warranty and a 20-
year warranty on the stainless steel bowl. The machine is rated at three stars, and power usage is
648kWH per year. However, the motors are rated at 200 and 100 watts, with a maximum consump-
tion of 420 watts, meaning it should run on most sinewave inverters with a reasonable surge rating.

rp: $1435

Manufactured by Omega Appliances, ph:(02) 9384 5678, fax:(02) 9666 5529. Omega has distributors in most states

and territories.

Compact rainwater tank

If you want to reduce your water bills, a good place to start is to catch your own rainwater. However, it
is a good idea to divert the first water runoff from the roof, as it will contain pollution, bird poo and
e other impurities.

The Raincatcher is a stainless steel rainwater tank designed to be mounted against the wall of a house
and has its own internal water diverter to dump the first 18 litres of roof runoft. It also features an
internal mesh screen to filter any solids from the water, thus reducing sludge buildup in the tank.

The tank measures 460 x 460 x 1500mm and has a capacity of 230 litres. It comes complete with stand,
with a leaf diverter available as an option.
rrp: $477 inVictoria and Sydney metro area only.

Manufactured by Hart to Hart Fabrications, 4 Kimberley Rd, DandenongVIC 3175, ph:(03)9706
6700, fax:(03)9706 5670.

Hybrid toilet system

The hybrid toilet system is a human waste treatment system suitable for remote and rural areas oA
where a septic system is not desirable (and let’s face it, they never are!). The system uses primary
and secondary treatment tanks, along with gravel beds to treat sewage and break it down into a
safe effluent with low e.coli levels.

The toilet uses no mains power, and all waste is contained in closed plastic tanks, so no escape
of eftfluent or external interference can occur. There are two models, a six person and a 10 person

electricity is used for the toilet, other than the solar powered exhaust fan.
Manufactured by Gough Plastics Australia, PO Box 1258, Aitkenvale QLD 4814, ph:(07)
47747606, fax:(07) 4774 7608, freecall: 1800 069 805, email: sales@gough.com.au, www.gough.com.au
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National

Manufacturer of low voltage
compact fluoro luminaires

Distributor for BRK photo-

ACTIVE SOLAR

!~ SYSTEMS

- = Solar Hot Water.

™ Conversion kits for existing
gas/ electric hot water
systems

Agents Wanted

ooooo:o electric smokeaarms
¢ Trade and direct sales ST,
Showroom at 45 Industrial m
RSFISh C(;)gc-)ﬁé?alqlgjé 88 Drive Braeside VIC 3195
Dl Ogpond.com Tel:039587 1934
Air Marine Australia Australian Ethical 1 e Choe % G
Ph:(03) 9459 2888 Investment & Equities Q@ Bio Productse | |04 =70 o
Suppliers of the Trusts MAJOR DISTRIBUTORS FOR:

revolutionary AIR wind
turbine

Suitable for:
* Remote area power systems
* Water pumping
« Recreational vehicles
 Battery charging
« Telecommunications
« Science and education

Suite 66, Canberra Business Centre
Bradfield St Downer ACT 2602
Ph:008 021 227

For investors, society and
the environment

For superannuation and other
investments managed on a
conservative basis. Your money
will be earning solid returns
without compromising your
social and environmental values.

Non Toxic Paints
MADE FROM NATURAL AND NON
TOXIC INGREDIENTS!
‘Wall Paint, Enamel Paint, Varnishes,
QOils, Waxes and Thinners.

FREE Information,Call 1800 809 448

Bio Products Australia Pty Ltd.
25 Aldgate Tee., Bridgewater SA 5155

Solarex Poly and Thin Film Panels
ShurFlo Solar Pumps—Bore and Transfer
SEA Power Inverters, Inverter/Chargers
Eronius Grid Connect Inverters

Raylite Tubular Plate Solar Batteries
Choice DC Lighting, Electronic Ballasts

Brishane, QLD. Toll Free 1800 074 007
Murwillumbah, NSW 02 6672 4033

COMPOSTING
TOILETS

Supplying the best

e Poo-lution Buster Dunny
* Wheelie Batch

e Clivus Multrum
e Natureloo
e Envirolet

Kits and Parts
Compost Toilet Systems
Ph/Fax 066 84 3468

N David Baggs
Pty Ltd

9 Featherwood Way
Castle Hill NSW 2154

Ph:(02)9899 2003
, Fax:(02)9894 9168
\ Solar, Earth &

Environmental

Buildings
Architects and building consult-
ants specialising in al types of
health-oriented, ecologically
sustainable projects, including
owner-builder documentation,
Australasiawide.

RMB 1036,
Barnawartha North,
VIC 3688
ph:(02)6026 7711
Mobile:018 690 876

SOLAR ENERGY
PRODUCTS

Manufacturers of:
*Solar Tracking Array Frames
*Frostbite Fridges and Freezers

Suppliers of:
*Solar Hot Water Services
*Solar Water Pumping
*Solar Pool Heating
*Solarex Modules

You can get your
Home Stone
Flour Mill

from
Don’s Better Bread
From $179.00

Ph: 0417 591 918
(03)9756 6946
6 Cedar Crt
Monbulk VIC 3793

Composting
Toilet -

Dowmus Resource
Recovery Pty Ltd

PO Box 203, Geebung QLD 4034
ph:(07)3265 2755, fax:(07)3265 4900
Email: dowmus@ozemail.com.au

Designersand manufacturers of
organic waste management
systems.

LP Gas

Refrigerators

Modern, economical LP gas
fridge freezers designed for
the alternative energy
domestic application.

Vic/Tas 039437 0737
NSW 029681 4365
QLD 07 5593 4066
WA 08 9356 2077
SA 08 8261 3244

SILVERBATTS..

reflective foil insulation systems

= e

* Reflects up to 97% of radiant heat
* Non-allergenic, asthma friendly

* Lower embodied energy

» Compact, easy to install

NSW 02 9907 3133 A
VIC 039889 9322 st
QLD 07 3820 6222 et Anard

ECO REAL ESTATE

Australia Pty Ltd
PO Box 33 Oyster Bay NSW 2225
Ph/Fax: (02) 9528 8614
email: pk@eco.com.au

Properties, Products, Projects
Sustainable Living Newsletter
Energy Efficient Design
Permaculture Gardens
Organic/Bio Dynamic Farms
Ethical Businesses

Eco Home Stays

www.eco.com.au

"NISELL it
)= YOURSELF

Easy and Low Cost

Your own computer or email
are not necessary

WWw.ecoproperty.com

Ph/fax: (03) 5348 1546

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

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

ENVIRO LOO

Domestic model now available
« Dehydration / evaporation
« No foul odours
* Very low maintenance
« No water / power required
* No chemicals / bulking agents
¢ Info - Enviro Options

Sydney - 02 9953 3426

Byron Bay - 02 6685 4619
Visit our website at

WWw.enviro-options.com.au

C ) ethical investment
. .

ERVICES

Superannuation
Savings Strategies
Share Portfolios
Retirement Planning

16 Princess St Kew VIC 3101,

Tel: (03) 9853 0995, Fax: (03) 9853 5929,
email: ethical @ozemail.com.au
http//www.ozemail.com.au/~ethical

Ethical Investment Services Pty Ltd

ABN 38004531800 holds a Dealers Licence and
our advisers are Proper Authority Holders.

reperaL Solar Batteries

Ryde Batteries Pty Ltd
24/51 College Street,
Gladesville NSW 2111
Ph:(02) 9879 5422,
fax:(02) 9807 3700
contact@federalbatteries.com.au

Deep cycle flooded cell
and Gel batteries for all
solar applications.




GREENSPEED

_ 69 Mountain
(R v Gate Drv
\Qr =™ Ferntree Gully
GREENSPEED Vic 3156

Recumbent Bikes, Trikes and HPV's

Ph:(03)9758 5541

Fax:(03)9752 4115

email: ian@greenspeed.com.au
web: www.greenspeed.com.au

Manufacturer of a range of
energy efficient and
ergonomic  recumbent
bikes, trikes and human
powered vehicles(HPVs).

TEN &
ELECTRONICS
Supplies of solar panels, inverters,
batteries, meters, cable, plugs,
sockets efc, etc, efc.
We have 19 stores around Australia
and over 100 resellers.
Call for your nearest location.

1800-022-888
Also on the net ot

WWW.jaycar.com.au

{¥} KYOCERS

Kyocera Solar P/L

Multicrystal panels
with a 25 year warranty.

Call for your
nearest dealer.

Ph: 07 3856 5388 Fax: 07 3856 5443
Email: kyocerasolar@bigpond.com.au

Enviro-Cloths

Chemical Free Cleaning

Enviro-Cloth’s wedge shaped microfibers
lift and store dust, dirt and grease. Rinsing
in warm water releases the dirt.

NO CLEANING CHEMICALS ARE
REQUIRED

Enviro-Cloths clean greasy stove tops, windows,
shower screens, tiles, bathtubs, sinks, cars, boats,
dogs, horses etc. using only small amount of
plain water. Reduce cleaning chemical usage by
up to 90%. NO RISK PURCHASE,
UNCONDITIONAL 30- DAY MONEY
BACK GUARANTEE. Enviro-Cloths cost $15
each or 3 for $36, plus post and handling.

M & V Kilpatrick
3/327 Maitland Rd Cessnock NSW 2325
Toll Free Ph: 1800 020 234
Fax: 02 4991 3813

Lrasis

AFFORDABLE WINDPOWER

« Simply installed

« Able to pump to 80m (250°) head

* No expensive rebuilds - approx $40 parts

* Low maintenance

« Capable of pumping up to 18 I/min (4 gal/min)
« Auto turn-off in high winds

* Aesthetically pleasing

*3m (10°) or 4.5m (15°) towers available

Oasis Windmills
30 Baldock St, Dookie VIC 3646
Ph (03)5828 6452 mob 0418 340 717

Optional Power

Yager Electronics Pty. Ltd.
inc Optional Power
PO Box Q43, SYDNEY NSW 1230
PH/FAX: 02 94532842/3
EMAIL: yager@mpx.com.au

Suppliers of Inverters,
Solar Panels, Batteries,
Regulators, Wind Generators,
Fridge/Freezers,

12 volt accessories and more!

www.optionalpower.com.au

Permaculture ¥

Online f
Free information, Design and
Introductory courses on CD
or book form. Student and
Graduates mailing group
online. Serving 18 countries.

Permaculture Visions
Cordeaux Rd, Mt Kembla 2526
http://www.ozemail.com.au/~askpv/

Sinewave

mains power anywhere
True Mains Power from a Battery

Power Conversionsei
A.C.N. 006 746 489

Unit 2, 6 London Drive
PO. Box 274,
Bayswater Vic 3153 Australia
Tel: (03) 9761 1252 Fax: (03) 9761 1911
email: sales@powerconversions.com
Web site: www.powerconversions.com
Manufacturers sinewave inverters & DC-DC converters

Precision h/,,(d
Technology

Authorised Distributor
AR Wind

Generators
*22 amps at 25 knots
* starts charging at 6 knots
* weighs just 6kg
* 3 year warranty
Ph: 0411 22 4807
Fax: (07) 5529 4304
PO Box 44,0xenford Qld 4210
martypwt@onthenet.com.au

PV

Your rooftop solar power generator.

FULLY INTEGRATED ROOFTOP SYSTEMS
induding PV Solar Tiles & PV Solar Skylights -
LOOK GREAT, CAN BEWALKED ON, WITHSTAND
HAIL STORMS, PV SKY LIGHTSFORAWNINGSec.
Ask about our winter Solar Heating option! SOLAR
WATER HEAES ALSO SOLD.
NEWS FLASH!
Get your $5.50 per DC watt government
PV rebate here!

Victorian distributors and Installers Allied Solar et al.
PH (02) 9557 6657 FAX (02) 9557 6692
MOBILE 0414 895 370
PV SOLAR ENERGY Pty Ltd Email:
pvsoleng@mpx.com.au 28 Florence Street,
St Peters NSW 2044

NO HASSLE ‘
WIND POWER

Rugged 18" blade Ampair \ : o
100 produces up to 100
Watts continously, 24
Hours per day, at wind
speeds from 8 to 100+ mph.
No brakes or furling
needed...guaranteed at any windspeed!
Veteran of 3 years continuous Antarctic
service. Just putitup and forget it.

Quirks Victory Light Co
Unit 1/590 Old South Head Rd,
Rose Bay NSW 2029
ph:(02)9371 6600, fax:(02)9371 6623,
email: sneill@ibm.net

Rainbow

1 Alternative Way Nimbin NSW 2480,
ph:(02)6689 1430, fax:(02)6689 1109
email: rpcltd@nor.com.au
Www.rpc.com.au

Low voltage eguipment including
appliances, batteries, control
boards, hydro systems, inverters,
lighting, pumps, solar panels and
wind generators.

[ifllN

RAL HOMES
Pre-fab Housing delivered
Australia & O/S
Ph: 03-53522352 Ararat Vic.

]

www.netconnect.com.au/~ralhomes

SELECTRONIC
AUSTRALIA

Still setting the standard
with the flexible & innovative
Selectronic range of
True Sine Wave Inverters
All proudly designed & made in
Australia, with distributors and
service available across Aust. & NZ.
Phone: - 03 9762 4822
Fax: - 03 9762 9646
Email: - sales@selectronic.com.au
www.selectronic.com.au

Shar pe& Jephcott

5 McLauchlin Ave,

Sandringham VIC 3191

Ph 03 9598 5775

Fax 03 9502 0113

Email djsharpe@alphalink.com.au

* New & used equipment
(Augtraliawide)

* Discount Solarex &
Photowatt panels

* Repairstoinvertersetc.

3 IR NN 15

» Solar Powered Water
Pumps

* RAPS

* Solar Tracking Arrays

* Reverse Osmosis Units

email: info@sespl.com.au
website: www.sespl.com.au
Freecall: 1800454 161

Ph: (08) 9204 1521 « fax: (08) 9204 1519
(_ 3/81 Guthrie Street, Osborne Park WA 6017

T¥LAR
SOLUTIONS
AUSTRALIA

Pty Ltd

ACN 083 767 775
Panels Batteries Inverters
Lighting Systems AC & DC
Renewable Energy
Equipment
NICK GRAHAM
Naremburn NSW 2065

email: solarman@easy.com.au
Ph 02 9437 1940 Fax 02 9437 3140

Fish Ponqr Pumps

AS700 » AS1500
12L/min 4 25L/min
$240 o $320
Needs 11W (AS700) or 22W
(AS1500) solar panel to run
3 year warrant

The 12 Volt yShop

U4/12 Kewdale Rd
WELSHPOOL W.A. 6106
Ph: 08 94581212
Fax: 08 94581977
12volt@icenet.com.au

EcoWatch

94 Beaconsfield-Emerald Rd
Emerald VIC 3782
Ph:(03)5968 4863, fax:(03)5968 5810

Weather Stations Measures/calculates
¢ Solar Energy * Solar Radiation

* Windspeed and Direction

¢ Wind Run

¢ Inside and Outside Temperature

¢ Optional PC Interface

From $420.00 plus Sales Tax and Delivery
FREE CATALOGUE AND PRICE LIST

Solar SalesPty Ltd

PO Box 190, Welshpool, WA 6986
Ph:(08) 9362 2111, Fax:(08) 9472 1965
Email: info@solarsales.com.au
WWW: http://www.solarsales.com.au

« Photowatt Solar Panels
« Deep Cycle Batteries
« Charge Regulators
« Sine Wave Inverter/Chargers
* Mounting Frames & Cables
« System Design Service
« Domestic and
Commercial




Whisper
> wind
,‘/? | generators
*Models from 500 to 4500 watts
« Voltages from 12 to 48 volts
* 2 year warranty

«Low wind area models available
« Complete with EZ-Wire controller

Southwest Solar
RMB 2309, Portland VIC 3305

SUSTAINABLE  — /\
TECHNOLOGIES%
AUSTRALIA LTD &

* Solar photovoltaic system
design and installation

* Building mounted and
integrated solar systems.

* Systems comply with the
AGO subsidy requirements.

Phone 02 6299 1592 Fax 02 6299 1698
email: catalog@sta.com.au

UNI-SUN

Your discount mail order
solar power station.

* Canon solar panels

*True Sinewave inverters

* Plasmatronics regulators

* Energystore batteries

Christopher Darker, 04 1893 4607,
email: cdarker@unisun.com.au

Westwind

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

Charger/Controller

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

GP & GF Hill Pty Ltd

Manufacturer

Westwind Turbines
29 Owen Rd, Kelmscot,

VIC

« PtylLtd
Cnr Shafton & Hume Streets,
Huntingdale VIC 3166
Ph:(03)9543 7249, fax: (03)9562 9547
Email: abssolar@ozemail.com.au

Solar pool heating kits or installed.
Solar hot water, all copper. Second
hand solar hot water or pool panels.
Pool covers and rollers.

Design, installation & maintenance of solar
and wind power systems for all applications.
Solar powered security & garden lighting,
Rota-Loo composting waterless toilets, DC
to 240V AC power inverters, slow
combustion heaters, solar hot water
systems and accessories, remote area &
back-up power supply systems, trade-in of
your old equipment accepted.

0. Box 177 Bacchus Marsh Vic 3340
Ph:(03)5368 7370, Fax: (03) 5368 7360,
mobile: 0418 548 499

. . - A 6111, Australi
P Sareog i www.sta.com.au WWW.LINISUN.COM.AU | | ph(05)0399 5265 fax (060497 1335
ABzS K. & (. Stork LATERAL TECHNOLOGY
Solar Solar Power <1y Est. 1987
. = Solar, Wind and Hydro Power
emote Area Fower systems
Industries Consultants M Remote Area Power Syst

Batteries, Inverters, Generator Sets,
Chargers, Gas Refrigerators, Solar Water
Pumping, Communications
Design, Manufacture, Sales, Installation and
Service
Member SEIAA, ATA
Fully Accredited Design, Install No. 509

Authorised Sales and
Service Centre __llill.
SOl X

McDonalds Track, Narracan Tel:(03) 5168 1224
PO Box 674 Moe 3825 Mobile: 019 932 444

Credible, realistic, down to earth
program that can materialise all your
hopes & ambitions without
compromising your personal values

New ethical business concept
allows you to work from home with
an unparalleled support system.
For people who truly want to
connect themselves with like
minded individuals who will grow
through personal development &
support each other to success.

Call 1300 302 137

(24 hours)
Not MLM or franchise

Newton Systems

6 Alma St, Chadstone VIC 3148
Ph: 0500 827 828
Mobile: 0417 736 737
Design and supply of
solar electricity systems
for 4WDs, off-road
campers, caravans and

marine.

Also suppliers of solar
system products.

sdutlools
Alternatives

52 Faithfull St
Wangaratta Vic 3677
Ph:(03) 5721 9900
Central heating - hydronic,
ducted, wood and gas systems.
Solar - hot water, electricity and

pool heating.

Solid fue - room heaters, cookers.
Water - pumping and filtering
systems.

Power
Alternatives

C/o PO.Briagolong Vic 3860
Ph:(03)5186 1252,
(03)51455655
Mobile: 015 560 924
Design, supply, installation &
maintenance of renewable
energy power systemsfor home
and farm.
Solar, wind, micro-hydro &
hybrid systems.
Contact usfor asiteinspection
and eval uation.

o CP WORKSHOP

SOLAR «WIND « HYDRO

Consultation, Design,
Sales & Installation
Rod, Roslyn & Andrew Menzies
FULL SEIA ACCREDITATION

1 Railway Street, Colac, 3250
Ph:(03)5231 3593 Fax:(03)5231 1844

SOLAR CHARGE

Grid Connected and RAPS Solar
Power for City and Rural

Authorised Distributor:
Solarex, Selectronics, Century

Also: DC and Gas Fridges,
Ex Govt. Batteries

115 Martin St. Brighton VIC 3186
Ph: (03) 9596 1974
SEIAA Accredited

TRADE ENQUIRIES WELCOME

* Renewasie Enercy Seeciatist

* For SaLes, QuaLiFiep service
anD INSTALLATION OF aLL
RenewasLe Enercy Equipment

rmone 03 54353506
mose 0428 341253

LOCKWOOD
(BENDIGO) MEMBER 5.6.1.4,4

Sohr Rays

(Accredited SEIAA Member)

\\ Shepparton Sth Vic 3632

PO Box 6525
Ph:(03)5831 6982 Fax:(03)5831 7649

We offer you choice & quality
throughout central & Nthn Vic
& Sthn Riverina

O Power systems — Solar, Wind, Hydro
O Solar water heating

O Solar pumping & electric fencing
O Solar pool heating

0 Gas & low-voltage fridges & freezers
0 Coonara wood heaters

0 Customised system design

O Supply, installation and service

Specialist designers
and winners of

7 Nationa and
Victorian Awards
for Energy
Efficient Design
and Environmentally sustainable
architecture.

Design of over 250 homes and
renovations in Victoria and
interstate.

25 Lanark St East Brunswick 3057

SUNPOWERDESIGN

Ph:(03)9386 3700, fax:(03)9386 3043

THE

Remote Area Power Systems
Sales, Servive and Installation.

We supply complete systems
for installation.

Upgrades of existing systems.

SEIA full membership and
accreditation.

Rear 27 Lyttleton St, Castlemaine VIC 3450,

ph: 5470 5890, AH: 5475 2062

NSW
& ACT

EARTHBOUND

Design &
Construct

Eco-sustainable designs, Passive & Active
Solar, Quality Construction, Owner-
Builder Assistance in all materials, especially
Mudbrick. Have Nomadic Team.

GAVIN SCOTT

Lic No 26508¢c
Mobile: 0417 592 093
Phone: (02) 6559 2093 Fax: (02) 6559 3207
Email:  gavsearthbound@yahoo.com
31 Anniversary Dr. Diamond Beach, 2430.




ILLAWARRA

SANDFORD

ELECTRONICS AND SOLAR
Lot 2 Bong Bong Rd,
Dapto NSW 2530
Ph 0416 050 125

TV, video, solar module,
deep cycle battery, battery
charger, regulator, solar
tracker, inverter, meter, wind
turbine, micro-hydro, low
voltage refrigeration, fax.

| Wind & Solar
,-i#‘E:i’.

\Wind prospecting: chip
milking to 50m towers.
[l solar roof-mount grid-

www.users.bigpond.com/neoe.htm
Free 7-day helpline: 02-4225-2401

ok, Camon SOLAR

V4 NATURAL
= TECHNOLOGY
SYSTEMS

ENERGY CONSULTANTS

120 Prospect Rd
Prospect SA 5082
Ph/fax:(08) 8344 7298

Solar, wind, diesel rural houshold
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.

Solaris _'B,q

TECHNOLOGY
Solar and Wind Power Solutions
* Remote Area Power System

* Grid Connect Solar

PV panels, AIR, SEA, %

Apollo, & Odyssey. ccooce
(J

neOenergy Wollongong ..

* Solar Modules, Inverters, Pumps, %
Batteries, Lighting, Refrigeration, PYYYS ...
*Wind Turbines g
)

* Solar Fountain Pumps
* 18 years experience
7/543 Churchill Rd, Kilburn SA 5084
Ph (08) 8359 1900 Fax (08) 8359 1901
email: sales@solaris.mtx.net
website: solaris.mtx.net

Tasman Energy Pty Ltd
PO Box 266, Deloraine 7304
(03) 6362 3050
Design, supply and install solar
power systems.
Kyocera and Photocomm solar
panels,

Trace Inverter/chargers
Solar Energy Australia Inverters
and Inverter/chargers

Accredited designer and installer

Classifieds

Ballarat/Daylesford. Archi-
tecturally designed 20 square
mudbrick and sculptured stone
home. Picturesque views from
main BR, spa in ensuite, two
more large BRs, study, huge
lounge, vaulted hand painted
ceiling, leadlights and timber
kitchen. 15 cleared and 5 bush
acres are crosscut by a meander-
ing stream nestled in state for-
est. Ample shedding and yards
and self-contained caboose for
extra guests. Solar and hydro

power, no generator needed.
$210,000, Ph:(03) 5334 5486

Solar hot water system, com-
prising 315 litre Braemar verti-
cal solar/electric hot water tank,
4 solar roof panels and pump.
$350 the lot. Phone:(03)9730
1155, Yarra Glen VIC.

M.D. OBRIEN ELECTRONICS

SINEWAVE

INVERTERS

PRECISE ACCURATE RELIABLE 240V POWER
« Pure Sinewave - Low Distortion
« High Surge - High Efficiency
« Microprocessor based - 50.00Hz
« Hi & low volt, temp, overload protect
* 2400W / 7200W - 24v, 32v & 36v

M.D. OBRIEN ELECTRONICS
P.O.Box 639 Port Lincoln S.A.5606
Fax 08 8683 4097

PHONE 08 8682 4131

Solar Tasmania
Established since 1978
A division of VK Electronics Pty Ltd
214 Mount St, Burnie Tas 7320
Ph/Fax:(03) 6431 7733
Solarex, Siemens and Canon
solar panels, inverters, regula-
tors, deep cycle batteries, low
voltage lighting, DC fridges,
water pumps, wind generators.
We supply, design and install.

Free quotesand information on
request. Ask for Noel Stutterd.

Ruth Donald

I care about the land or house
You buy!
I care about the land or house
You sell!
Working mainly with organic, Permaculture,
bush regeneration, land conservation
properties, passive solar homes or virgin land.
Specialising in
Sustainable Real Estate
T From Perth to Albany
Ph: (08) 97310758
Ex: (08) 97310759

Mobile: 0417900250
Email: ruth.donald@bigpond.com

WA Solar
- Supplies

PO Box 1265 Osborne Park WA 6916
Fax: (08) 9244 1087
Ph: (08) 9244 2668
Email: energy@wasolar.com.au
Specialising in solar, wind & micro-hydro
power systems for remote or grid
connect applications.
State distributor & maufacture of
inverters, solar modules, wind turbines,
batteries, control equip. & water
pumping equipment.
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[Product review]

My first loaf of solar bread

Dave Lambert

recently upgraded my home solar
I system, with the help of a rebate
from the Australian Greenhouse
Office Photovoltaic Rebate Program.
After the installation I decided to make
the most of additional capacity, and pur-
chased a breadmaker to try my luck at
making the perfect loaf.

For those of you not familiar with
breadmakers, I'll briefly describe what
they can do. In simple terms, this prod-
uct bakes your bread and requires about
30 seconds of input from the operator.
Allyou have to do is measure your flour,
water, yeast, salt and any other goodies
you would like to put in your bread,
select the loaf size, crust colour, flour
type and completion time—and the ma-
chine does the rest! Over the next two
to three hours, the unit goes through
several cycles: two types of kneading, a
rise, first punch down, second rise,
shape, third rise, bake and an optional
keep-warm cycle.

Finding the right machine

Before buying my breadmaker, I first
did some research. I had a look at an
Australian Consumers Association
Choice magazine article which reviewed
11 breadmaker models and reported that
all but one baked an excellent loaf of
bread. They calculated the cost of a
home-baked loaf (with grid electricity)
at less than half that for a store-pur-
chased loaf. The article suggested that
one should look for the following fea-
tures: adjustable loaf size, removable
pan and lid for easy cleaning, timer,
keep-warm function, crust colour se-
lection, ability to make jam, pasta and
pizza dough and a fruit/herb dispenser.

We asked the author of the article how

much power the average breadmaker

used, and she reported that they used
between 250 watt-hours (WH) and
650WH, with an average of 330WH per
kilo loaf. However, the Choice article
didn’t tell me how they’d perform us-
ing my SE12 Selectronic sinewave in-
verter (700 watt continuous rating). I
remembered some of our Rainbow
Power Company customers had given
us some good feedback in this regard
so I consulted the archived editions of

our free email newsletter. Someone had
earlier warned us that the Panasonic
SD250 had problems even on a
sinewave inverter.

In the December 99 newsletter,
Stephen Hart had reported:

I currently have a Breville BB400
breadmaker. It works petfectly on both my pre-
vious modified square wave inverter (Selectronic
Silver Series 600) and my new sine wave in-
verter (SEA Boxer 1500). On the SS600 it
was slightly noisy, as you would expect from

WWW: http://www.ata.org.au/

email: ata@ata.org.au
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any induction motor. On the sine wave it per-

Sforms just like on the mains. This is a fairly
expensive machine ($279 at larget stores) but
has more features than any other machine, in-
cluding 30 minute power failure memory pro-
tection. It also has the lowest power consumption
at only 425 watts. My only complaint of this
machine is that it is quite noisy when kneading.
The pan fits fairly loosely in the machine, and
the kneading paddle fits loosely on the shaft, so
it tends to rattle and clang a bit.

Twent through several other machines before
getting this unit. (Thanks to Myer’s stores for
their flexible returns policy).

The Sunbeam BM100—this was not tried
on an inverter. During the heating cycles the
600 watt element is switched on and off several
times per second as the chamber approaches the
cut off temperature. You can hear the relay ‘flut-
tering’ inside. My understanding is this is no
way to treat a relay, and I doubt an inverter
would appreciate it. I phoned the service de-
partment who said to return it to their service
agent, they thought it didn’t sound right, but
when I took it to the service department, they
said it was normal. I got two more under war-
ranty but they did the same. Returned for re-

fund...

The Breville BB350 was next. It worked
okay on a modified square wave inverter
(SS600) though was quite noisy, more so than
the BB400. This model proved quite unreli-
able. I had three replacements under warranty,
they all died mid-cycle after a couple of weeks
each (on the mains, not on inverter). My sister
had one of these too, which lasted about four
months, the warranty replacement has lasted
three months so far.

The Panasonic SD250 was streets ahead on
quality. It was quiet but was completely useless on
the modified square wave inverter. It wouldn’t
even start as soon as it was plugged in you could
hear a relay clicking on and off about once a sec-
ond. No other signs of life. I didn’t own the sine
wave inverter at the time so didn’t try it on that.

Armed with this information, I visited
my local appliance store. The prices
ranged between AUD$99 and $279. The

wattage on the compliance plate ranged
between 450 and 700 watts. I found the
Breville BB400 recommended by
Stephen. Unfortunately it was the most
expensive one at AUD$279. However, it
had all the features recommended by
Choice magazine and I knew it would
work successfully on my inverter. The
price included 6kg of flour and a colour
book with about 100 bread recipes to tan-
talise me. So I lashed out and bought it,
got home and a few minutes later I was

baking my first 500g loaf of bread!

Performance

At a battery voltage of 25.0 volts the
breadmaker drew about 100 watts while
kneading. While baking it drew a maxi-
mum of 480 watts, however this cycled
on and oft every few minutes. The power
used for a 500g loaf was 210WH (about
10WH for kneading and 200WH for bak-
ing). A one kilo

coming more efficient and the cost of
solar modules is coming down (espe-
cially if one considers the AGO $5.50
per watt rebate for solar modules). If 1
baked aloaf'a day, Id save about $400 per
year compared with store-bought bread
(not to mention the convenience and
taste sensation of home-baked bread).

Assuming one lived in a reasonably
sunny location and baked during the day,
an 80 watt solar module should be able
to provide the power. At a cost of about
AUDS$600 for an 80 watt solar module
(around $150 after the AGO rebate, pro-
viding it is part of a larger system), I
think my accountant would suggest that
I made a wise decision, even if one were
to consider the cost of the breadmaker
and arguably a larger battery than might
be needed!

Oh, and before I forget, the bread was
wonderful!

loaf would use

about 265WH (all
measurements
taken on the DC
side of the inverter
the
Plasmatronic
PL40 regulator
with shunt).

The economics

using

of the exercise are
impressive. The
unit is obviously

very efficient. .
. « Converts toilet waste, food scraps,
However, having p.aﬂe( and cardboard into compost,
rich in worm castings

designed and sold

solar PV systems elements

for some 15 years,

my general advice installations

has been that solar
PV is not cost ef-
fective for cooking

package phone

and heating. Times

are changing! Ap-
pliances are be-

DOWMUS...
The Wonder Waste

Converter

More versatile than a composting toilet, the no smell DOWMUS is a
dynamic waste recycling system for household waste and used water
from your bathroom, laundry and kitchen.

» System adaptable to suit either non flush or low flush toilet pedestals

e Recydes all used water for garden
re-use and actually reduces
overall water consumption

No harsh chemicals or heating

Suitable for high and low set

To obtain your personal introduction

Ph: 07 3265 2755

NATURE

L
WMUS

DO
RESOURCE
RECOVERY

Email - dowmus @ ozemail.com.au Web.http://www.dowmus.com AN 075 770 259

WORKING FOR YOU
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Now Available in Australia

Shell Solar Panels

Quality Polycrystalline Panels

For panel specifications and prices
contact Solar Energy Systems
on 1800 454 161

SES ALSO DESIGN A RANGE OF SIMPLE SOLAR PUMPS AND
HOME POWER SYSTEMS (BOTH RAPS AND GRID-FEED).
CALL US TO DISCUSS YOUR SOLAR POWER REQUIREMENTS TODAY.

SES Solar Pumps offer the following benefits:
The lowest upfront investment

The lowest ongoing maintenance costs
Guaranteed daily flow rates

100% non-corrosive

Bore and transfer pumps

Heads to 60 metres

Local Agents Throughout Australia.
Freecall 1800 454 161

H& ".r Telephone 08 9204 1521 Facsimile 08 9204 1519
o . Email info@sespl.com.au Web www.sespl.com.au
Y ~ Suite 3, 81 Guthrie Street, Osborne Park WA 6017
59 Post Office Box 743, Scarborough WA 6922

THE SOLAR ENERGY PROFESSIONALS Solar Energy Systems Pty Ltd ABN 27 084 656 691




" What A Combination!

SELECTRONIC

SINE WAVE
INVERTERS

Yes, now you can have complete control over your
remote power system from near and from afar. The
Energy Management MKII has the ability to read, log,
regulate and control your system from either the front
panel of your SE inverter, a remote keypad, or remote
computer, via a phone line and modem.

The features in the Selectronic Energy Management
MKIl are so advanced that your management system
will be state of the art well into the 21st century.

The Selectronic Energy Management MKIl can be
installed into any of the SE22, SE32, and SE42
inverters, and will provide you with the features
listed on the right:-

1C

4
Quality
Endorsed S5

For more information on the
complete range of Power Inverters
and Energy Management MKI|
visit our web page at

www.selectronic.com.au
/" 5 year warranty.

e |nverter Control
* Modem and Serial

* Logging functions

Ener
Managegent

MKII

Four general purpose R e oo
Outputs SINE WAVE INVERTER
Two general purpose ALSaTlolss B0
analogue inputs g

Energy Management MKII

Remote Keypad

Interface
Three external current
shunt inputs

Remote Keypad
interface

pcTo MAINS POWER

For a Free
Brochure
Contact Your
Nearest
Inverter Stockist
Or Contact
Selectronic
Australla

/ Dual voltage 12v or 24v in one package. + 12v. 1300 watts continuous. 1800 watts
half hour, v 24v. 1600 watts continuous. 2100 watts half hour. + Impressive serge
ratings. 4000 watts at 12v, 5000 watts at 24v, all at 40°C. ~* Back lit liquid crystal display.

/ Alarm history logging. + Reverse polarity protection. + Programmable demand start.

/ 'C’ tick certification. v/ M.E.N. compatible. ./ Available Aust & NZ wide.

v

ACN 063 863 785

AUSTRALIAN MADE

SELECTRONIC | Fax 61397629646
AUSTRALIA

Phone 61 3 9762 4822

Email sales@selectronic.com.au

Selectronic Australia Pty Ltd. (Incorporated in Victoria)
Bayswater, Victoria, 3153 Australia. Selectronic is a

Trade Mark of Selectronic Australia Pty Ltd.

Selectronic Australia Changing The Face Of Inverters.
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