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Step 1.
Step 2.
Step 3.

Horizon Inverter/Chargers

Horizon series of inverter chargers
integrate a 2200 watt sinewave
inverter, 80 amp three stage battery
charger and 40 amp load transfer

switch all in one great package.

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.

AND

Gridfeed Inverters Stand Alone Sinewave Inverters

Add value to your home while doing Medium sized stand alone inverters
your part for the environment, our grid from 900 watts to 3800 watts.
feeding inverters can operate with solar These units are focused on efficiency,
arrays from as little as 300 watts up to reliability and practicality.

4000 watts.

For a free colour brochure and your nearest stockist, fill out this form and fax to 03) 9761 7789 or
mail to; Solar Energy Australia, Unit 1/15-16 Nicole Close, Bayswater North, VIC 3153,

SEA/RENI/DC

SyYpNEY- 4 BEaumonT Roap MounTt KuriNng-Gar NSW 2080 TEL 02)9457 2277 FAX 02) 9457 2255
MELBOURNE - 1/15-16 NicoLe CrLose Bayswarer NortH VIC 3153 TEL 03} 9761 5877 Fax 03) 9761 7789
EMAIL SALES@SOLARAUSTRALIA.COM.AU WEB SITE WWW.SOLARAUSTRALIA.COM.AU
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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

life of vaditional wet cell baneries,

Victoria, Queensland and Tasmania.

using special valves (never to be opended). Gel-
Tech batteries will provide up to three times the cycle

sealed

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,

Ryde Batteries (Wholesale) Pty Lid

24/51 College Strect, GLADESVILLE NSW 2111
Telephone: (02) 9879 5422, (02) 9807 3033
Facsimile: (02) 980T 3700

Also available from

selected Solar shops and

URL: www.federalbatteries.com.an specialist hﬂﬁfl']’ outlets.
Email: contact@federalbatteries.com.au
WWW: http://www.ata.org.au/ email: ata@ata.org.au Issue 75 April-June 2001 ReNew
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Cover story: A 1MW solar power station

This solar dish concentrator system will become the largest
solar generator in Australia.

ReNew inspires new house

We take a look at an energy efficient home, with active and
passive solar features, inspired in part by articles in ReNew.

Fuel cells—the future of power generation?

Alot has been happening on the fuel cell scene, with a
surprising number of serious products available.

Hybrid vehicles

The future of motoring or just a stepping stone? We look at
two vehicles that will soon be cruising Australian streets.

A big solar backup power supply

The Wansey Dialysis Centre uses a solar-powered backup
system to ensure its patient safety.

Buckets of hot water

How two youth hostels using 11 solar water heaters to radi-
cally reduce their energy bills, are a model for the hospitality
industry.

Sneak preview!This computer-generated
image of a 1MW solar power generator,
near Broken Hill NSW, will soon become
reality. Story page 9.

Left: The Wickhams’ house uses passive and active solar
features, and was inspired by articles in ReNew. Page 15.

Above: The Wansey Dialysis Centre uses 5kW of solar
panels and a huge battery bank to provide emergency
power for its patients. Page 22.
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Relaxing in a solar-heated spa

This home-built solar water heating system lets the
owner relax with a clear conscience.

Pollution of a different kind

Why do councils and power companies insist on

installing inefficient and polluting street lighting? Spas are fun, but they usually use heaps of

energy to heat the water. See one reader’s
solution on page 28.

Getting into a SCRAP

Find out how hundreds of schools are reducing
their environmental impact.

60 A wind-powered water pump

Awake, grl d-connect dreamers! The Savonius rotor is a well-known turbine design.

Want to connect your solar system to the grid? Let We feature an impressive home-built water

us prepare you for those other details. pumping wind turbine.

Hot 100 update 62 An automatic solar lighting system

Four more participants tell us about their systems. Not all solar power systems have to be big and
expensive. You can take a step into this technology

Deregulation and contestability for under $2000.

Soon you will be able to choose your own power

company. But do you know how to compare their 80 Meet Mr Fla ppa

products? We have a few tips on what to look for. This solar-powered scarecrow is a simple way to
do something useful with solar.

Green Power buyer’s guide

Australia’s most comprehensive guide to
purchasing clean electricity for your home.

Browser
Check out these great web sites.

Editorial

Up Front

Letters

The Pears Report

Book review

ReNew subscriptions & ATA books
Sustainable technology events
Noel’s Treasures from Trash

Q&A Energy efficient appliances. Take a look

Products at a new range of fridges that use half A solar-powered scarecrow is a simple,
Local Suppliers’ Directory the power of the average fridge. yet novel way to experiment with solar
Products page 72. power. Page 8o.
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About ReNew

Formerly titled Soft Technology, ReNew s published
by the (Australian) Alternative Technology Associa-
tion, a non-profit community group concerned with
the promotion and use of appropriate technology.
ReNewfeatures solar, wind, micro-hydro and other
renewable energy sources. It provides practical
information for people who already use these energy
sources and demonstrates real-life applications
for those who would like to.

ReNew also covers sustainable transportation and
housing issues, the conservation of resources,
recycling and broader environmental issues. ReNew
is available from newsagencies, by subscription and
as part of ATA membership. ATA membership costs
$44 per year, and offers a range of other benefits.
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LanceTurner
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refuse advertising at our discretion. Advertising
enquiries:

ph: (03) 9388 9311 fax: (03) 9388 9322

Contributions are welcome, guidelines available
on request.

Next advertising booking and editorial deadline:
2 April 2001, copy due 13 April 2001.

Send letters and contributions to:

ReNew

PO Box 2001 Lygon St Nth, Brunswick East VIC
3057 AUSTRALIA

ph:(03) 9388 9311, fax:(03) 9388 9322
(International callers phoning or faxing Australia,
add your country’s overseas call code, replace
the first ‘0’ with ‘61", then dial the number.)
Email: altec@netspace.net.au
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Environment Park, 8 Lee Street, East Brunswick VIC.

All rights are reserved. No part of this magazine
may be reproduced without the written permission
of the publisher.

The publishers of ReNew take great care in select-
ing and verifying all material that appears in the
magazine, but do not necessarily share the opin-
ions expressed in articles and letters, nor do they
accept responsibility for the accuracy of state-
ments made by contributors.

The construction articles presented in this
magazine may require the handling of potentially
dangerous AC or DC electricity. All wiring involving
these voltages should be carried out according to
the instructions given. Extreme care must be taken
to ensure that no contact is made with these
voltages. Never work on a circuit when it is
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.
Produced by Publishing Productions, Mt Waverley
Ph. Brian and Lorraine Dole: 0402 468 322.

Distributed in Aust and NZ by Gordon and Gotch.

$6.15 Recommended Retail Price.
Registered for posting by Australia Post: No VBG 4172.
ISSN 1327-1938

Reg. No.: A0017411T ABN: 57 533 056 318

Editorial

Are we witnesses to a culture
change?

he majority of Australians have a connection to the mains electricity sup-

ply, yet most of us have very few dealings with our electricity supplier.

Usually our bills for consumption just arrive in the mail and we pay what is
owed at the nearest post oftice. There is little contact, if any, with the electricity
retailer—and no way of knowing from exactly where the electricity is sourced—
except that it is available at the flick of a switch.

This era of complacent purchasing is nearing an end for many in the Australian
community wishing to use their money to buy ‘clean’ electricity which is not
polluting, or for those who are choosing to generate their own electricity and feed
it into the grid.

Grid-interactive solar systems and Green Power (which enables customers to
choose ‘green’ energy as opposed to that sourced from coal-fired power stations) are
both relatively new customer ‘profiles’ as far as energy retailers are concerned, and
power companies are now having to devise policies and products to deal with the
increasing number of conscientious electricity consumers. Just as they are scram-
bling to concoct contracts to suit contestable customers (see our report on page 42).

Never before have we, the consumer, been able to find out from which genera-
tors our electricity retailers are sourcing our electricity, and now this information
is available on websites, government departments and over the phone from elec-
tricity companies (well, at least for the renewable energy component of our power).

The change in culture has come from the growing public awareness of the
seriousness of human-induced climate change, and also from government policy
which now mandates that retailers and large buyers of electricity source an extra
two per cent of their power from renewable sources, know as the Mandatory
Renewable Energy Target. Under the MRET and Green Power, companies must
disclose the amount and source of renewable energy they are purchasing.

This is quite an empowering step in the average customer/supplier relationship,
especially as deregulation of the energy industry is upon us and retailers are scram-
bling to increase their market share. The time has never been better to think about
what kind of electricity customer you would like to be.

This issue of ReNew is designed to be somewhat of a reference for readers wishing
to investigate cleaner electricity options. We have done our best to provide as much
information as possible to help you make up your mind and know what to prepare
for. Our Green Power buyer’s guide (page 46) outlines what products are available
from what company and the way the program is structured. Our feature on negotiat-
ing a network connection for grid-interactive solar systems is a must-read for those
thinking about installing a system on your residence (page 38).

I hope you enjoy this issue, it has certainly been a great challenge for me—
especially after coming back from a one-month cycling tour in Western Australia!

Kulja Coulston

PS. In the last issue I mentioned that we may need to raise our subscription price.
Please note: it has now increased to $24 per annum.
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A Sdla-l(le'en/Smalls Solar 240 litre
all copper solar hot water system

in the ReNew/Solar-Kleen/Smalls Solar |-
subscriber competition

Total prize value: S 2500

The Sola-Kleen/Smalls Solar range of solar water heaters are made
with all-copper tanks and collector tubes, making them extremely du-

rable and suitable for all water types.

The systems are available in close-coupled and remote-coupled sys-

Features of the Sola-Kleen/
Smalls Solar 240 litre
copper solar water heater.
* Pressurised all-copper tank

* Electric booster

High efficiency collectors with
copper riser tubes

* Powder coated metal casing
* Australian wool insulation
* 10-year warranty

* Panel dimensions: 1280 x 2000 x
100mm

¢ Tank dimensions: 575mm diameter
x 1500mm long

tems in both pressurised and open-vented models, so there are units
suitable for almost any house.

Sola-Kleen/Smalls Solar has been manufacturing solar water heating
units since 1957, and there are many Sola-Kleen/Smalls Solar water
heaters still in use today that are over 30 years old!

*Take out a ReNew subscription or ATA membership before 27 July 2001, and you
could win a Sola-Kleen/Smalls Solar all-copper solar hot water system valued at
$2500 including GST. See the conditions below, and get your subscription or

membership in today!

Conditions and how to enter

()]

@
®
(O]

©)]

The competition is open to anyone who subscribes to ReNew or joins
the Alternative Technology Association (ATA) during the competition
period, including existing subscribers and ATA members who renew their
subscription/membership during the competition period.

The prize is not redeemable for cash.
The winner will need to pay the cost of installation.

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

The competition runs from 1 March 2001 to 27 July 2001. Subscriptions/
memberships must be paid by 5pm on Friday 27 July 2001 to be eligible.

(6)
U]

®

©)

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

ReNew subscriptions cost $24 per year. ATA membership costs $45 per
year ($33 concession). Overseas subscriptions cost AUD$29 in NZ and
PNG, AUD$36 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. Sola-Kleen will
pay 50% of freight costs inside Australia. Winners outside Australia will
be responsible for any additional freight charges.

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

The ReNew/Sola-Kleen/Smalls Solar subscriber competition is proudly sponsored by Sola-Kleen/Smalls Solar. For

more information Sola-Kleen/Smalls Solar can be contacted on ph:(08)9271 5725
fax:(08)5271 3136, email: sola@sola-kleen.com.au, web site: www.sola-kleen.com.au

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

Portland to be hub of wind

industry?

If four additional Pacific Hydro wind
power sites are approved for construc-
tion, the Victorian coastal town of Port-
land could find itself at the centre of
Victoria’s wind industry.

Already the construction of the
18MW Codrington farm between Port-
land and Warnambool is beginning, and
proposals are being pursued for wind
farm developments at Cape Bridgewa-
ter, Cape Nelson and Cape Sir William
Grant. There is also the prospect of de-
veloping an assembly and manufactur-
ing plant in the town of Portland, which
could lower capital costs of wind farm
developments in Australia.

Andrew Richards of Pacific Hydro
said that if the demand for turbines
reached at least 50 turbines per year, an
Australian-based wind turbine manu-

facturing industry could lower costs by
10 to 15 per cent.

He said Portland was ideally placed
to serve as the central hub of manufac-
turing activity, with its deep-sea port
and location in an area where more than
500 megawatts of wind generation po-
tential had been identified on the Vic-
toria and South Australian coasts, as well
as inland in these regions.

Progressive policy

In its response to the Victorian Gov-
ernment’s Greenhouse Strategy Discussion
Paper, the ATA has proposed a Green-
house Levy and a Sustainable Technol-
ogy Development Program.

The Greenhouse Levy is proposed as
a key to addressing market distortions
in energy pricing, providing signals to
markets for greenhouse emission re-
duction and investment in renewable

energy, and providing a pool of funding
to ensure that Victoria is able to re-
source and implement an effective
greenhouse response. It would apply to
electricity, gas, petrol and diesel, based
on the relevant greenhouse factor asso-
ciated with the particular energy.

The Sustainable Technology Devel-
opment Program is proposed to recog-
nise the pivotal role technology plays,
and the need to fast-track sustainable
technologies. A successful model for
such a program exists in the Nether-
lands: The Dutch National Inter-Min-
isterial Programme for Sustainable
Technology Development (STD). The
Dutch have estimated that in order to
achieve sustainability there needs to be
improvements to current technology in
the range by a factor of 10 to 50 (that is,
between 90 and 98 per cent less envi-
ronmentally intrusive).

P g

ecoproperty

harmony in abundance”

Tourism.

Ph (03) 5348 1546
Fax (03) 5348 1546
hm@eco.com.au

www.eco.com.au

Sell or Find - Your Eco Business, Your
Shares in Community Title or Eco
Villages, Eco Rentals & Caretaking, Eco

Find or Provide Service in the
eco.com.au directory - Architects,
Builders, Designers, Building Products,
Permaculture, Soil, Water, Composting
Toilets, Eco Products & Consultants.
Find Books, Toys, Videos - On-Line
Bookshop Design, Building, Technology,
Organics, Ethics, Solar Products and
Educational Kits, Sustainable Living,
Children's Books & Toys, Organic Tea Tree
Oil, Web Hosting, Lots More.

Easy to use
High surge

SoftROM 1is still available,

PowerSine

DC - AC sinewave inverter
True Mains Power from a Battery

Rugged and reliable
Safe - MEN compatible b P, X
Heavy duty construction —
Efficient and silent operation

—_—
4 \ -""\
P — s’
—
.:_-/\ TOWERSIng £
—
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but selling fast!

The first 40 issues of Soft Technology on CD ROM in PDF format

* Fully indexed

 Fully searchable

« Complete with reader software
to suit most systems

Just $33 for
40 issues!...,

(plus $3 postage inside Australia)
To order, use the form on page 58

Fully isolated DC to AC output

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
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Renewable Energy
Regulator

The Office of the Renewable Energy
Regulator (ORER) is currently being
established by the Australian Green-
house Oftice, with the appointment of a
regulator to be made by 1 April 2001 to
coincide with the enforcement of the
new Renewable Energy (Electricity)
Act.

ORER will eventually become a sepa-
rate authority responsible for supporting
the regulator and overseeing the imple-
mentation of the Act and the Renewable
Energy (Electricity) Regulations 2001.

Contacts: orer@greenhouse.gov.au,
GPO Box 621, Canberra ACT 2601, ph:
(02)6274 1416.

Harnessing the power of
the ocean

It’s estimated that a one metre high wave
contains around 3kW of power per
metre (length) of wave front, and a
three-metre wave contains around
49kW of power per metre. So when you
consider that waves can be many miles
long, the amount of energy they deliver
to our coasts is immense. If only this
energy could be harvested!

Ocean Power Technologies is devel-
oping the innovative ‘Smart Buoy’ tech-
nologies to do just that. Deployment
and testing will be done by PowerCor.

The intention of this test is ‘to dem-
onstrate the commercial and technical
viability of using the energy of the ocean
for oft-grid and grid-connected applica-
tions’. The SmartBuoy (rated at 20kW
output in a 2-metre swell) is expected to
be installed in early 2001, less than a three
kilometres offshore near Portland, Vic-
toria. The buoy is as large as a small car-
avan and is deployed off a barge pulled
by a cabin cruiser.

Water surges in and out of the buoy
and is used to move a piston, driving a
hydraulic system that powers genera-

tors inside a sealed compartment at the
top of the buoy. Electrical power is car-
ried from the buoy by undersea cable
to the shore facility that converts the
electricity for use.

The concept of using buoys makes for
easy growth and scaling; for example a
1MW power system would consist of 50
buoys arranged in a grid all connected
back to a common shore facility.

Fuel consumption labels

All new cars sold in Australia must now
carry a fuel consumption label on the
windscreen. The label will display the
vehicle’s city-cycle fuel consumption
in litres per 100km.

The aim of the label is to encourage
the purchase of fuel-efficient (and
therefore less polluting) vehicles by
making consumers more aware of the
potential environmental and financial
costs of fossil fuel consumption.

For more information or to obtain a
Fuel Consumption Guide contact: ph: 1300
130 606 or www.greenhouse.gov.au/
transport/fuelguide

David Abba dies

The Sustainable Energy Industry Asso-
ciation CEO David Abba’s sudden death
on 14 December 2000 was a sad and ter-
rible loss for the renewable energy in-
dustry. For the 12 months that he was
CEO, Mr Abba played an important role
in guiding the newly-formed SEIA into
a professional organisation that is well-
regarded within the renewable energy
industry. He leaves behind his wife and
two young children. Sylvia Tulloch will
serve as SEIA’s acting CEO until a suit-
able replacement is decided on.

Solar research

A Solar Research and Development
Project Network which will carry out
applied research that will have direct ap-
plication to the renewable energy indus-

[Up front]

try has gained the support of the Depart-
ment of State and Regional Development.

The network involving Victoria Uni-
versity, Allied Solar and energy retailer
TXU, received three separate grants
from the department to enter the de-
velopment stages. A $15,000 grant was
given for the preparation of a business
plan, $12,000 for a feasibility study and
$10,000 for strategic research.

Victorian SHW rebate
amendments

The Victorian Solar Hot Water program
has been extended to provide rebates of
up to $1500 on accredited solar water
heaters and to apply to existing off-peak
electric systems where more panels have
been added. The rebate has also extend-
ed to include the installation of new so-
lar water heaters on non-residential
buildings, such as farms, government fa-
cilities and community group buildings.
For more information contact the Sus-
tainable Energy Authority of
Victoria on 1300 363 744 or
www.seav.gov.au/solarhotwater

SolarOnline

E-commerce has come to the solar in-
dustry in Australial You can now pur-
chase a range of silicon PV based solar
products on the internet using your cred-
it card.

SolarOnline is the newest Sustaina-
ble Technologies Australia initiative
which will allow retail customers to
buy over the net. Wholesale customers
can use it in their manufacturing oper-
ations or for resale. The site is available
at: wwwi.sta.com.au/solaronline

STA is also establishing a production
facility in Queanbeyan NSW to manu-
facture the Titania Solar Wall Panel. The
$11 million development program at-
tracted a $1 million grant from the Aus-
tralian Greenhouse Office. The panels
are expected to be available by July 2001.

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

The renewable energy industry has been promising to
emerge as one of the ‘hottest’ new sectors on the stock
market—and it secems that the ripples of success are be-
ginning show.

The passing of the controversial Renewable Energy
(Electricity) Act by parliament in the wee hours of 8
December 2000 apparently sparked an overnight in-
crease in renewable energy investment on the stock
exchange. Coupled with growing public interest in
ethical investments, stemming from heightened aware-

Making solar hot water sexy: In front of TV crews at the launch of
Victoria’s Sunset Heights solar precinct near Sunbury, Olympic Gold
Medallist Kerri Pottharst tells John Thwaites, Victoria’s Deputy Pre-
mier, the benefits of a shower using hot water heated by the sun.

ness of human-induced climate change, it appears that
the fledgling industry is being assessed with interest by spec-
ulators.

Investments in industry generated a revenue of $8 billion in
1999/2000 and this is expected to rise, especially as more Austral-
1an renewable energy companies, such as Perth-based Solar En-
ergy Systems (whose $5 million Initial Public Offering on
15 December 2000 closed on schedule and was oversubscribed)
decide to list on the Australian Stock Exchange.

The Act, which mandates that retailers and large buyers of
electricity source an extra two per cent of their power from
‘renewable’ sources by 2010, was introduced to increase the
amount of electricity being sourced from renewable sources
to 9500 gigawatt-hours per year by 2010.

Most investment is expected to be in the landfill and bio-
mass sectors of the industry which is expected to comprise
more than 50 per cent of new renewable generation.

The Ethical
Investment Fund

Exclusive to Bendigo Bank

Bendigo Bank offers a flexible at call account
offering a range of interest options that allow you
to support projects which are socially and
environmentally beneficial. The fund has been
developed as a result of an alliance between
Bendigo Bank and The Ethical Investment Trust
(a Community Aid Abroad initiative).

For more information about the Ethical Investment Fund,

contact your nearest branch, telephone 1300 366 666
or visit www.bendigobank.com.au

@ Bendigo Bank

The Everlasting Daisy Bracteantha viscosa is available through the Victorian Indigenous Nursery Co-operative, a project funded by The Ethical Investment Trust.
Photographer: Frances Cincotta. Subject to terms and conditions. Government Fees and Charges may apply. Bendigo Bank Limited ABN 11 068 049 178
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A megawatt of solar—in Oz!

This computer rendered image of the planned 1 megawatt power generation facility at Broken Hill provides a sense of scale of
these enormous dishes.

o date the largest solar power gen-

erating array in Australia has been

the 400 kilowatt photovoltaic
system at Singleton in NSW. However,
a joint venture between Solar Systems
Pty Ltd and Australian Inland Energy
and Water has upped the stakes with the
planning of a one megawatt grid-con-
nected solar array due to commence
construction near Broken Hill NSW
later this year.

These two companies already have
experience with solar concentrator
photovoltaic systems. They worked to-
gether resurrecting the White Clifts 14-
dish solar array, a 42kW generator near
Broken Hill. This experience led them
in the direction of a larger system, and
this new installation is the result.

The array will consist of 42 parabolic
dishes that track the sun, each dish fo-

cusing the sun’s rays onto a water-
cooled photovoltaic array of greater
than 20 per cent efficiency at its focal
point. Each dish is designed to have an
output of 24kW DC at 260 volts, which
is then fed into the mains grid via a
three-phase inverter.

The SS20 tracking dishes are designed
and made in Australia by Solar Systems
P/L. Each dish is an autonomous unit
and operates independantly of all the
others, allowing maintenance to be per-
formed on individual dishes without
having to shut down the whole array.

The project, covering 10 hectares, is ex-
pected to save the equivalent of 1908
tonnes of CO:z in its first year of opera-
tion, with around 71,000 tonnes saved
over its expected 30-year operating life.

Operation efficiency of the system
should improve over time as new tech-
nologies are developed. A research cen-
tre to be established at the site will make
best use of the experience gained with
this project.

The total cost of the project is expect-
ed to be around $6.6 million, and will
be funded in part by a $1 million grant
from the Australian Greenhouse Office
and a $250,000 grant from the Sustaina-
ble Energy Development Authority.

Solar Systems, the designers of this
project, can be contacted on: ph:(03)
9819 9544.

When finished, the plant will be joint-
ly managed with Australian Inland En-
ergy and Water, ph:(08) 8082 5800,

www.alenergy.com.au

WWW: http://www.ata.org.au/
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[Letters]

Power use formula

To expand a little on comments made
by Dennis Stanley in the article ‘Re-
newables for Renters’ in ReNew issue
73, page 26, instantaneous power con-
sumption (in kilowatts or watts) can
also be determined using a standard ro-
tating disc electricity meter and the fol-
lowing formula:

P = (3600 xN)/ (T x Rx D)

Where:

P = real power in kW (multiply this by
1000 to get the answer in watts)

N = the number of divisions counted
T = time (in seconds) for the disc to
rotate through the N divisions

R = the number of revolutions per kil-
owatt-hour (rev/kWH) of the meter
being used. This is normally printed
on the meter. Tiwo common values I've
seen are 133.3 and 266.6

D = The total number of divisions for
one revolution of the disc. Often this
will be 100.

Example: The meter takes two min-
utes and 15 seconds (135 seconds) to
rotate through 50 divisions using a me-
ter with a rev/kWH value of 133.3 and a
total number of divisions per revolu-
tion of 100.

Therefore, P = (3600 x 50)/(135 x
133.3x100) = 0.1 kW or 100 Watts.

When doing your tests, it’s best to
switch off all known appliances then
do a check for power consumption.
This will test for any unknown or phan-
tom loads. Corrections can then be
made to future calculations.

Meters normally have some method
of marking major and minor divisions.
This may be longer or thicker lines eve-
ry five or 10 divisions, and/or numbers.
The markings on the meters I've seen
seem strange—one meter [ have seen
has longer lines to indicate fifth and
tenth divisions, but not always. Anoth-
er meter starts numbering every tenth
division 10, 20, 30, 40, 50 but then starts

counting back down again after that.

To help counteract errors when meas-
uring smaller loads it’s best to take the
sample over a reasonable length of time.
For example, two minutes for a load of
around 100 watts. The smaller the load
measured, the longer the sample peri-
od should be.

When measuring larger loads, it may
be more appropriate to count entire
revolutions of the disc rather than frac-
tions of a revolution. In this case, the D
parameter of the above formula could
be omitted and the N parameter changed
to be the number of complete revolu-
tions.

Oh, and remember to turn the fridge/
freezer back on when you’re finished
measuring!

Robert Kemp,
robkemp@tpg.com.au

More thoughts on the
Asko problem
I have just been reading the current is-
sue of ReNew and I see that the problem
of not being able to run the Asko wash-
ing machine from a sinewave inverter
remains unsolved. Although my expe-
rience with housechold appliances is
limited (I am an Electrical Fitter Me-
chanic with a heavy industry back-
ground), fault finding is what I do for a
living.

Some questions to consider when
looking for the problem are:

Are the control electrics working?

Is the motor stalling, and if so, when?

Have any circuit breakers tripped?

The fact that the Asko works fine from
the grid in areas with poor power wave-
form would tend to suggest that it’s not
the quality of the sinewave that’s caus-
ing the problem. This would leave the
inverter’s capacity and voltage as possi-
ble culprits.

Some inverters have what is known
as soft-start function. That s, if they ex-
perience a surge load (as will happen

when a motor starts) they lower the
output voltage in order to try to lower
surge current to within the capacity of
the inverter’s power transistors. This is
mainly intended for appliances with
transformers (which also cause surge
loading when you turn them on).

However, induction motors (as com-
monly used in many appliances) have a
mediocre start-up torque and if subject
to soft starting with anything other than
a light load (a washing drum full of
clothes and water is definitely not light)
they can easily stall and may even burn
out if not fitted with overload protec-
tion. Some motor controllers are de-
signed to drop out if the line voltage
drops below a certain level (brown out
protection).

With many top loaders, the motor
drives the bowl via a hydraulic coupling
which allows the motor to run up to
speed before connecting the load. The
Asko, on the other hand, may use a di-
rect belt drive.

Like I said before, at this point I can
only speculate, but I hope this can be of
some help. Finally, I must raise the sub-
ject of working on electrical appliances
and wiring. Several letters have been
printed in Silicon Chip magazine regard-
ing the legalities of who can work on
what. The Electrical Workers Board has
also chipped in on the subject stating
that unless the circuits being worked
on operate at voltages of less than 35
volts AC or 115 volts DC, only those
who possess at the very least some form
of electrical ticket, if not an electrical
trade, are allowed to carry out such
work.

I personally would not encourage an-
yone without appropriate training and
certification to work on 240 volt wir-
ing or appliances. If you must do your
own work, then have it checked over
by a qualified electrician before you
even think of powering it up. Many a
backyard wiring or repair job has re-
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sulted in people being killed or injured
from electric shock and in some cases
shonky wiring has resulted in houses
being set alight. It matters little wheth-
er you draw power from the grid or pro-
duce your own with an inverter. Always
remember that electricity can, will and
has killed those who do not treat it with
the respect it deserves.

David Grattidge, Townsville Qld

David, have a read of the next letter for the
answer to the Asko problem. You were on the
right track as far as inverter capacity was con-
cerned.

Regarding 240 volt wiring, this has been a
bone of contention for many years and will con-
tinue to be so, I suspect. While it is true that you
must be qualified to work on 240 volt systems,
there are many unqualified people out there with
considerable expertise in electrical wiring—
indeed, some of them have a far greater under-
standing of electricity and its dangers than many
electricians. I have seen qualified sparkies work-
ing on live wiring many times, and have had to

fix a number of shonky wiring jobs done by
‘qualified’ personnel. I have even come across
electricians that don’t know the most funda-
mental electrical principle—Ohm’s law—quite
aworry, really.

That is not to say that all, or even the majority
of electricians are this bad, but I have to say that
I have come across it so many times that I have to
wonder.

Lance Turner

We have an answer!

We are writing in reply to your enquiry
about problems with the Asko 10505
washing machine.

We made lots of enquiries and com-
parisons when buying a low-energy use
washing machine to use on our solar
system. Most manufacturers said that
warranties would be null and void if
used on anything but grid power. Asko
were an exception.

At the time, we had just bought a Se-
lectronic SA21 sinewave inverter. Ac-

cording to the Asko 10505 compliance
plate, the SA21 would quite adequately
run the washing machine. So we bought
the machine and took it home. It would
not work. We took it back to the shop,
explained that it wouldn’t work and had
found a loose screw when unpacking
the machine. The shopkeeper arranged
for us to take it to the local authorised
Asko repairman. He looked it over, fid-
dled a bit, plugged it in. It worked. We
took it home and plugged it in. It
wouldn’t work. We took it to a neigh-
bour and tried it on their 5kVA genera-
tor. It wouldn’t work.

We rang Selectronic to ask for advice.
They were extremely helpful, suggest-
ing various things for us to try. It
wouldn’t work. We took the machine
back to the repairman. It worked. He
set it up to test the surge current. Al-
though the stated wattage is reasonably

[Letters]

We have now been using the Asko
washing machine on our solar system
with the Selectronic inverter since Au-
gust 1996. The only time we have any
trouble is when someone is using the
computer. The machine struggles a lit-
tle, but it does work. Despite this in-
stantaneously high surge power
requirement, the unit is very energy
and water efficient, and on a normal
solar radiation day, doing the washing
doesn’t deplete our battery reserves.
Coupled with our solar hot water, we
have a system that washes well and per-
forms as we had hoped. We congratu-
late Selectronic and Asko for their
support and assistance. Our experience
with these companies augers well for
others in this currently small but im-
portant market.

Judith and David Thompson
dinkum@netconnect.com.au

low, the actual
surge power is
extremely
high—momen-
tarily over 5000

watts.
The Selec-
tronic people

suggested that
their SA31 sine-

wave inverter

U
would have

enough surge i Name ..........
power to start the i Address ........
machine, and || ! - . o

sent one to us to
try it out. We set
it up. The ma-

chine worked.
Selectronic
made arrange-
ments for us to
return the SA21
to Solar Charge

(where we had
bought it) and
pay the extra cost.

CLIVUS MULTRUM AUSTRALIA
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Ph: 07 3889 6144
Fax: 07 3889 6149
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e
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Fax: 03 9557 4786
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[Letters]

Not just the power
companies

I often find magazines like yours and a
few others dumping on electricity com-
panies but silent about gas companies. I
often read about steep price increases
in electricity down the track. Actually,
the price with Great Southern Energy
has come down over the past 10 years.
The only increase was a full 10 per cent
for GST. LP gas on the other hand has
gone from $38 a bottle to $84 a bottle. I
can think of no other product or serv-
ice that has increased by that amount,
not even council rates or petrol.

I bought a good second-hand stove
for $200 and paid $90 for installation,
believing I was going to save money. I
got a rude shock when I got the first
bill. I continued to use it carefully until
I got the second bill. I only cook up one
square meal a day just for myself. I found
that I was going through one litre of gas
for each meal. I already had a micro-
wave and a toaster oven. I then went out
and bought a small electric frying pan
and toast n’ grill (a fold down device
that cooks both sides at once). I now
use just 1IkWH to cook a square meal.

I feel sorry for people who have dis-
connected from mains electricity and
bought an LP gas fridge. The cost of a
gas bottle is about the same as my quar-
terly electricity bill.

Elgas sent me a piece of junk mail
when I disconnected. It stated “We are
proud of our product LPG. It’s clean,
it’s efficient and better value than elec-
tricity.” They also ask: ‘How does the
price of LPG compare to electricity?
LPG at $59 per cylinder is equal to 9.4¢
per kWH. Standard Victorian domestic
electricity tariffs are around 12c¢ per
kWH and small business prices around
14c per KWH.’

Actually the price for LP gas at the
time was $65 per cylinder. Above the
minimum charge—you are doing pret-

ty well to go below the minimum
charge of 3.28kWH a day—the price
with Great Southern Energy was 9.5¢
per kWH. It would be interesting to see
how they worked out the comparisons.
Even dividing 9.4 by 59 and multiply-
ing by 65 you end up with 10.36. But
most important of all they forget to say
that gas does not transfer heat at any-
where near the efficiency that electric-
ity does.

As the catering industry primarily uses
gas and by and large are reluctant to in-
vest in new equipment, it is unlikely
that the price of LPG is going to ever
come down in price. In business peo-
ple simply charge whatever price con-
sumers are willing to pay.

You may or may not like McDonalds
and KFC, but they are undeniably suc-
cessful commercial operations. I won-
der if they use LPG.

Alexander Cranford,
alexcran@telstra.easymail.com.au

As LPG is a fossil fuel, we would hope that its
price won’t come down! However, while elec-
tric cooking appliances may seem more efficient,
in the overall fuel cycle they are not even close.
Remember, over two-thirds of the energy con-
tained in the fuel used to generate electricity is
lost before it even gets to your house, making all
electrical appliances very high greenhouse gas
emitters, unless the electricity is being produced
from renewable sources.

The fact is that, while the financial equation
is the most important to many people, and un-
derstandably so for low income earners, this is
changing out of necessity. We can no longer
choose a particular fuel source simply because it
is the cheapest. Environmantal considerations
must be factored into the equation.

Lance Turner

Another biodiesel success

I want to let you know of my experi-
ments with biodiesel using the formu-
la from the book From the Fryer to the Fuel
Tank.

I obtain used cottonseed oil from the
local roadhouse (I live on a grape farm
200km north of Alice Springs). Possi-
bly due to cottonseed oil being of very
good quality, the pH tests consistently
indicate that I use 4 grams of caustic soda
per litre of oil.

I have used a small Kubota pump for
about 50 hours now with no problems.
I have not run it under load but don’t
see why there would be any difference.

I am now looking for a cheap diesel
car to run and am building my own 200
litre mixing plant using an old sanding
machine and a mixer similar in design
to a paint mixer.

I also heard from my brother in Ad-
elaide the other day of someone he
spoke to in a pub who runs his car from
biodiesel he makes from oil that he get
from one of those horrible American-
originated fast food outlets.

A request: I recently heard on radio
of a solar power company who set up a
system at Errabella Community in
South Australia which uses glass to cap-
ture and reflect sunlight to a small sili-
con panel, reducing the overall cost to
one third of other systems. Do you
know who this company is and could
you possibly run an article on it?

Anthony Heaslip, Ti Tree NT

The system you mention sounds like the Sola-
hart parabolic trough system we featured in
ReNewissue 70, as well as in issue 74. There
are other similar systems installed elsewhere, such
as the White Cliffs installation pictured on page
46 of this issue.

Lance Turner

ReNewed inspiration

I am only halfway through Issue 73 of
ReNew, the first issue I've bought. How-
ever, I feel compelled to let you know
how much I've gotten out of it already
and the inspiration it has given me to
explore greater energy efficiencies and
alternatives in suburbia. Although a
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member of a bushland preservation
group and a keen recycler, I'm yet to take
that next step to being what marketers
call a True Blue Greenie. However, my
subscription payment will be in the mail
this week—that’s a start.

As a marketer with over 15 years ex-
perience, I can see what a wonderful
future lies ahead for the renewable and
alternative energy sector and I've firm-
ly set my sights on working within the
industry, using my commercial skills to
assist an environmentally beneficial or-
ganisation. I want to be able to look my
(now four-month old) daughter in the
eye one day and proudly tell her what
daddy does in his work, rather than con-
vince her that my promotion of anoth-
er fast-moving consumer good has
made her world a better place.

Dean Comber
cdcomber@powerup.com.au

Road rage

I have just read Bob Fuller’s article on
reducing car use (ReNew issue 74) and
in particular his discussion of bike rid-
ing as an alternative means of transport.
He quotes Ken Gelden as saying that
bicyclists never need to join a queue at
traffic lights and are able to avoid road
rage. I almost choked on reading such
crap.

My partner and I are regular com-
muters on bikes for work and fitness
and believe that this sort of attitude is
responsible for a lot of the antagonism
towards cyclists from motorists. Eve-
ry time I see a cyclist run a red light
or cut between traffic to move to the
front of a queue, I think to myself
‘there is another nail in a coffin of a
cyclist somewhere’. Rightly or not,
motorists get annoyed when they see
this sort of behaviour and are then

[Letters]

more likely to cut the cyclist off, speed
past them further up the road or hurl
abuse at them as they go past. More
often than not this behaviour is di-
rected at the next hapless cyclist they
come across.

I obey the road rules and try to be
pragmatic when I'm riding in traffic and
yet I am still subjected to countless near
misses and road rage on every ride I
take. I would love to see more cyclists
on the road to increase cycling’s profile
as an alternative to cars, but it requires a
high level of skill and fitness to co-
exist with traffic and not cause prob-
lems to other road users. Obviously nei-
ther Bob nor Ken ride in the city or if
they do they are wood-duck cyclists
whose behaviour ends up causing me
so many problems on the road.

Michael Lynch
mmlife@magna.com.au

ATRIZ O3
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ReNew inspires new home

Alan and Lesley Wickham write about their smart, green house—

composting toilet, energy efficient, solar-powered—which they built from

scratch using ReNew as a reference

e were already past the age

when most people embark

on the challenge of building
a new home, but in 1999 circumstan-
ces inspired us to change our lives. We
moved some 500km from the NSW
Central Coast to the North Coast,
where by chance we picked up our first
copy of ReNew, issue 67.

We had searched for the ideal house
and not found it, but fell in love with a
north-facing block of five hectares, most-
ly forest, with beautiful views of the
Dorrigo escarpment. Inspired by the
magazine and The Sustainable House by
Michael Mobbs, we began planning our
new house, based on passive solar and
environmentally-friendly principles.

Passive solar design

We chose a clerestory style, a design
deriving from an old idea where rows
of windows on the first storey of a ca-
thedral allowed light into the nave. The
north-facing clerestory windows incor-
porate louvres to allow for light to pen-
etrate into the middle of the house, and
for warm air in summer to be exhaust-
ed by creating a draft of cooler air at
ground level. A well designed eave over
the clerestory shades the windows in
summer while the low winter sun pen-
etrates well into the house.

Although we were interested in us-
ing mudbrick, the soil on site was un-
suitable, while importing mudbricks
was too expensive. Concrete blocks
provided an alternative, on a thicker-
than-normal concrete slab for better
thermal mass. Thermal mass was also
enhanced by siting a 100 kilolitre un-
derground concrete water tank and a 50

The Wickham’s house has passive and active solar systems, a composting toilet
system, rainwater tank and a pool for pleasure and to act as thermal mass.

kilolitre swimming pool as close to the
house as was permitted.

Insulation

However, our choice of building ma-
terials brought conflicts between our
philosophies and budget. Having ex-
plored the range of natural insulation
materials, we found that they were
more expensive than fibreglass and
those which were not substantially
more required more expensive instal-
lation procedures. We decided to in-
stall biosoluble glass blanket insulation
under the metal roof, chosen primari-
ly for its cost effectiveness but also
because the space between the cathe-
dral ceiling and the roof is well sealed,
eliminating the problem of fibre con-
tamination inside the house. The same
system has been used over the wide
verandahs, which cuts out heat radiat-
ing downwards from the metal. Heat

reflecting glass and acrylic have been
used on the western walls and pergola.

The choice of floor covering over the
slab can also effect heat transmission.
Some passive solar designers suggest
either no tiles (patterned slab face) or
dark coloured tiles. Because our main
concern in this climate is heat reduc-
tion we chose a light coloured tile,
which provides light reflective quali-
ties and does not absorb summer heat.

To compensate for the loss of the ther-
mal properties of mudbrick, our con-
crete walls are thickly rendered to a
depth of 10mm inside and outside, with
ochre added to the outside render to
approximate the earth colour of our site.
We had carefully considered AAC (aer-
ated concrete) blocks but rejected their
use because of their cost and the com-
plexity of their installation require-
ments. In the bush, expertise of this type
is not always readily available.
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Light-coloured tiles were chosen for their heat reflective qualities needed in the hot, humid climate of
the mid north coast of NSW. The concrete block walls are thickly insulated to prevent heat exchange.

As the sub-tropical climate here is very
hard on exposed timber (and we intend
to grow very old in this place) we re-
duced our annual maintenance by
choosing aluminium window and door
framing and zincalume flashing over the
majority of exposed timber. Main struc-
tural timber, along with bench and van-
ity tops, are recycled timbers from a
dismantled wool store in Newcastle.
Other timbers used are plantation pine,
apart from a handmade front door made
by a local craftsman.

Ceiling fans have been positioned for
effective airflow (ReNew issue 68), aid-
ed by substantial gaps between the tops
of internal walls and the ceiling. Inter-
nal doors have been built of timber,
with oversized, adjustable louvres.

Electrical appliances were selected with
durability and energy consumption in
mind and, in the case of the washing ma-
chine, dishwasher and spa bath, low-wa-
ter usage appliances were chosen. Much

of the lighting is modern fluorescent, se-
lected for its energy efficiency. In the walls
behind the fridge and freezer are top and
bottom vents to allow for cooler outside
air to carry away the heat generated by the
compressor and the coils—another idea
from ReNew, which demonstrated that this
should reduce the energy consumption
during the summer. Combined with high
ceilings throughout, this effectively pre-
vents heat build-up above the fridge and
freezer. Cooking is by LP Gas and elec-
tricity.

In this climate, very little heating is
needed apart from evenings during mid-
winter. We decided against using wood
fired heating after reading the article and
resulting letters in ReNew issue 68. In-
stead, for those rare chilly times we have
a portable LP gas heater, which doesn’t
occupy space in the room during the
majority of the year, when it is not need-
ed.

Popular wisdom around here says that so-
lar hot water systems are not cost-eftec-
tive because of extended foggy and cloudy

periods in this high rainfall area. (We live
within sight of Tallowood Point, official-
ly the wettest place in New South Wales.)
We were determined to have one, and
sought a system which would meet our
needs with minimal boosting. The 300
litre Black Chrome XII from Solahart
certainly meets our needs, requiring
boosting only after around seven to 10 days
of continuous cloud, and then it is able to
carry through for days again on one off-
peak boost. However, during extended
hot, sunny periods, the unit overproduc-
es hot water, which initially it ‘dumped’
at boiling point on the roof, causing con-
siderable problems, such as melted down-
pipes. We have now solved this problem
by leading the dump water across the roof
to the underground tank through copper
piping. This prevents hot water damage
and saves wasting water.

The energy saved in using solar heated
water means significant reductions in
total energy requirement—which brings
us to ReNew’s most valuable gift to us—
our photovoltaic system and the subsi-
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dy from the Commonwealth Govern-
ment. We have twenty 75 watt Solarex
solar panels, with space for more when
we can afford it, and are considering add-
ing a wind generator in the future.

We are linked to the power grid with a
Trace SW3024E inverter, with the means
of reducing our energy bills by making
the meter run backwards when our ar-
rays are producing surplus electricity. We
have four 6 volt, 215 amp-hour Federal
9G batteries. We could have bought more
capacity and had the option of running
everything from them, but couldn’t af-
ford it. As it is, we can run everything
except our electric oven and pool filter.
Grid supply interruptions are not un-
common in the bush and previously they
resulted in such joys as water shutdown,
as we depend on electric pumping from
our water tank. The loo would flush
only once in a blackout! With our bat-

tery back-up we don’t notice when the
grid supply is interrupted — not even a
flicker!

This house is one of the first on the
North Coast to have incorporated a grid-
connected PV system in the house design
from the outset. We hope many others
will follow. With the addition of 40 square
metres of solar pool-heating mats, valua-
ble in mid-summer to cool the pool wa-
ter by up to four degrees overnight, the
entire roof area on our northern side is
taken up with energy collectors!

Composting toilet system

Our Dowmus wet-composting waste
management system was also a first for
the area. The local shire had some initial
misgivings, but were willing to try it out.
Our system is functioning with 10,000
earthworms (locally supplied) happily

chomping away on all our organic house-

[Smart green house]

hold wastes (including kitchen wastes,
cardboard and paper) and preparing high-
ly enriched castes for future use on our
veggie gardens. The added bonus is the
pathogen-free waste water piped for un-
derground dispersal to our newly plant-
ed native trees. During this summer’s
drought, it has helped considerably in
establishing our garden.

So thank you ReNew for our smart
green house and the lifestyle that goes
with it. Was it expensive? Expensive is a
relative term. We simply used the pro-
ceeds of the equity in our former house
(which was being engulfed in the ur-
ban spread between Sydney and New-
castle) to provide our shelter and
lifestyle in a new environment. The cost
savings in buying a rural acreage were
used to provide all of the energy effi-
cient add-ons. Furthermore, we feel a
lot better for having done it.O]
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Whatever happened to hydrogen?

We take a quick look at the use of hydrogen to replace carbon as the

world’s primary fuel source

t is the oldest, simplest and most

plentiful element in the universe, it

surrounds us, and we are composed
of huge numbers of its atoms, yet most
people have never thought about the use
of hydrogen as a fuel source.

Hydrogen is the simplest element,
consisting of one proton and one elec-
tron. It is also the lightest, and because
of that there is very little atmospheric
hydrogen on this planet. However, we
are surrounded by vast quantities of it
trapped in the form of water (H-O).

While we can’t burn water, no matter
what some ‘energy from nowhere’ pro-
ponents might say, we can easily extract
the hydrogen from water using elec-
trolysis. By passing an electric current
between two electrodes immersed in
water, you get hydrogen gas at one elec-
trode and oxygen gas at the other. If the
source of electricity used for this proc-
ess is gathered from a clean source such
as wind, water or solar power, then you
have an energy storage system that is
clean and flexible.

You can also extract hydrogen from
hydrocarbon fuels, including fuels we
currently use such as petrol, natural gas
and methanol. This latter fuel is becom-

Right: Ballard Power Systems of Canada has been devel-
oping fuel cells for use in transport systems for many
years, and has done numerous real-world tests in cars,
vans and buses, like those at right which were used by the

Chicago Transit Authority for two years.

Below: Ballard’s Mark goo fuel cell power module is
designed for mass
production in the
automotive market,
and has been used in
numerous prototypes,
including those made
by Ford and Nissan.

ing more widely looked at as an energy
source for cars as it can be fed into a
device called a methanol reformer that
separates the hydrogen from the carbon
in the hydrocarbon molecules, liberat-
ing hydrogen gas for direct use.

Hydrogen can be used in several ways.
It can be burned to provide heat, or it
can be reacted in a device called a fuel
cell, which combines hydrogen with
oxygen from the air to form electricity
and heat, with water being the only
waste product.

The electricity from fuel cells can be
used to power vehicles, homes and busi-
nesses, and the waste heat can be used to
provide space heating and hot water.

Fuel cell types

There are several main types of fuel cell,
including phosphoric acid cells, pro-
ton exchange membrane (solid poly-
mer), molten carbonate, solid oxide and
alkaline cells.

The phosphoric acid cell has already
been commercialised considerably, and
there are units in use at hospitals, ho-
tels, power plants and office buildings.

The proton exchange membrane
(PEM) cells are generally found in small

systems, such as the MicroPower units
shown elsewhere in this article. One
company, Ballard Power Systems, has put
agreat deal of time and money into devel-
oping these fuel cells for use in transport
and other areas, and has numerous cell
stacks in use around the world.

Indeed, there now seem to be many
companies developing and selling fuel
cells commercially, but unfortunately,
few are based in Australia.

One fuel cell company that is based
in Victoria, Ceramic Fuel Cells Ltd
(CEFCL), 1s working to develop solid
oxide fuel cells for power generation
applications. To date it has no commer-
cially available products, but has pro-
duced and tested several fuel cell stacks
and is aiming at producing a 40kW fuel
cell stack for sale by 2003.

The cell being developed by CFCL
is expected to have efficiencies greater
than 50 per cent, and will be able to use
natural gas directly without the use of a
separate reformer.

H-Power Pacific is another company
developing fuel cells for the domestic
market, but unlike Ceramic Fuel Cells,
H-Power already has a PEM fuel-cell
based combined heat and power unit
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available that will be sold in Australia
later this year. This unit can supply
4.5kW of continuous electrical power
(10kW peak) and over 5kW of heat out-
put for space heating and other uses. The
cost of the unit, which can use LP gas
or natural gas as its fuel source, is ex-
pected be around $35,000, making it
very competitive with the average solar
power system, though it should be re-
membered that natural gas and LP gas
are not renewable fuels.

Power of the future?

There has certainly been a lot happen-
ing in the fuel cell industry since we
last looked at it, especially with the de-
velopment of PEM cells. There are nu-
merous systems available commercially,
and while at present they are not cheap,
economies of scale once mass produc-
tion begins is expected to reduce pric-
es to a fraction of what they are today.

If you want to buy a fuel cell, basic
demonstration kits start at less than
US$200, though these don’t do much
except show off the technology. More
useful units cost thousands of dollars,
but in certain situations may be the ide-
al choice of power supply.

There are some big players in the fuel
cell game. Almost every major car manu-
facturer has developed a fuel cell vehicle,
and some aim to have them in produc-

tion within the next few years. Xcellsis

The MicroPower units from Warsitz
Enterprises come in three models:
3 watt (1.5 volts @ 2 amps), 6 watts
(3 volts @ 2 amps) and 9 watts (4.5
volts @ 2 amps). Here you can see
the 9 watt cell, as well as a com-
plete kit including hydrogen storage
bottle, regulator, PEM (proton

exchange membrane) fuel cell and
control circuitry. Efficiency of these
units is 50 to 60 per cent, and they
range in price from US$330 to
UsSz9o.

(formerly DBB Fuel Cell Engines) plans
to produce 100,000 fuel cell engines a year
starting in 2004, and has teamed up with
Shell Oil to develop the hydrogen infra-
structure for fuel cell vehicles.
Ultimately, many of us will derive our
electricity for home and transport from
fuel cells. This technology, combined
with clean energy generation such as pho-
tovoltaics and wind power, should allow
considerable reductions in current green-
house gas emissions plaguing this planet.

Links

Electrifying Times: Online magazine with
heaps of alternative fuel and fuel cell vehicle
information: www.electrifyingtimes.com

Fuel Cells 2000: A great fuel cells site which
provided a lot of the information for this arti-
cle. www.fuelcells.org

H-Power Pacific: Will soon be supplying a
residential fuel cell power supply system here
in Australia. Contact Frank Wheeler,

! An example of a fuel cell system
used for backup power produc-
tion. This unit, manufactured by

molten carbonate system that
can produce up to 250kW on

demand and uses natural gas
directly without the need for a

has also installed a 2MW
demonstration unit in Santa
Clara, California.

Energy Research Corporation, is a

separate reformer. This company

ph:(02) 9887 3116, fax:(02) 9870 7681,
email: inquiries@hpowerpacific.com,
www.hpowerpacific.com

Hydrogen Now: General web site on hydro-
gen as an energy source: www.hydrogennow.org

Electro-Chem-Technic. A company in the
UK selling educational fuel cells:
www.i-way.co.uk/~ectechnic/

Warsitz: Small fuel cell systems for demon-
stration and low-power use: www.warsitz.com

Ecosoul: Small educational fuel cell kits:
www.ecosoul.org

Ceramic Fuel Cells Ltd: Australian devel-
oper of solid oxide fuel cells: www.cfcl.com.au

Heliocentris: German company making ed-
ucational fuel cell kits: www.heliocentris.com

DAIS-Analytic: Manufacture small demon-
stration sized systems, residential sized power
supply systems, PEM membranes and other
products: www.analyticpower.com

Energy Partners: Developing 3kw residen-
tial grid-connected power supply fueled by
natural gas: www.energypartners.org

This demonstration kit, from Ecosoul (a
non-profit education organisation in the
US) uses a sealed electrolyser/fuel cell
combined with a solar panel to demon-
strate how a fuel cell system can be

used to store electricity made from a

renewable energy source such as solar.
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The almost electric vehicle

While they are not purely electric, hybrid vehicles are a huge step in the

right direction and are considered by many as the future of personal

transport

n the past we have looked at electric
vehicles, and also briefly touched on
hybrid vehicles (those that use more
than one power source to move the ve-
hicle), so we thought it was about time
we took another look at the state of play.

On the purely electric vehicle front,
there seems to have been very little
movement, at least from the major car
manufacturers. No new models have
been developed or released, and none
of the manufacturers are really pushing
their electric cars. The main problems
seem to be the cost of the vehicles, the
disadvantages of carrying around so
much extra weight in the form of a bat-
tery pack, and the lack of range in most
of these vehicles.

With hybrid vehicles, on the other
hand, you can have the best of both
worlds. You get the high efficiencies and
low running costs of an electric vehicle

Honda recently announced
plans to import the Insight
hybrid vehicle in the first
half of this year (we haven’t
seen any yet!).

The Insight is powered by a
one-litre lean-burn engine
that works in tandem with a
brushless DC electric motor.

with the range and instant refueling con-
venience of a conventional petrol vehi-
cle.

Hybrids work by using a combustion
motor of some form to provide some
of the motive power in conjunction
with an electric motor. The electric
motor can provide additional power for
overtaking and climbing hills, or it may
even be used as the sole means of pro-
pulsion under certain conditions.

However, this is not always the case
as there are different hybrid systems
being developed, so we will take a quick
look at the only two hybrid vehicles
currently available and how they work.

The Insight

Honda decided to go with a less-than-
practical two-door design for its hy-
brid, greatly limiting the possible

market. Their vehicle uses a parallel hy-

During deceleration, the

electric motor becomes a generator to convert kinetic energy (normally wasted as
heat in conventional cars) into electricity and store it in a nickel metal hydride

battery.

The Insight achieved consumption figures of 3.85 litres per 100km and a highway
rating of 3.36 litres per 100km during independent tests conducted by the United
States Environmental Protection Authority.

An aluminium body—which is 4o per cent lighter than an equivalent steel body—
contributes to the Insight’s fuel efficiency. The manual transmission version of the
Insight weighs just 820kg.

brid system—either one or both mo-
tors can propel the vehicle directly. The
car is predominantly powered by a one-
litre petrol motor that can have its pow-
er output boosted by a pancake-shaped
clectric motor attached to the same out-
put shaft. This provides a power boost
when it is needed without the need to
have a large petrol engine running at low
efficiency the rest of the time. The elec-
tric motor also acts as a generator dur-
ing braking or when there is little load
on the petrol motor, recharging the
nickel-metal-hydride battery pack.

Other features that add to the Insight’s
amazingly low fuel consumption of
26km/1 (74mpg) include an all-alumin-
ium body, low rolling resistance tyres
and an engine shut-off system while the
car is stationary.

The Insight should be available here
in Australia sometime this year, making
it the first, and hopefully not the last,
hybrid vehicle to reach our shores.

The Prius

Toyota went for a more practical approach
to their hybrid in more ways than one.
First, it is a four-door capable of easily
seating four adults, so it will appeal to a
much larger market than the Insight. Sec-
ond, its hybrid system does not require
the petrol motor to be running whenever
the vehicle is in motion—indeed, at
speeds below 25km/h, the car is normal-
ly propelled by only the electric motor,
making it very quiet and clean.

Unlike the Insight, all of the propulsive
force comes from the electric motor,
which is powered from a 288 volt battery
pack and a petrol motor attached to a gen-
erator. Because the petrol engine is run-
ning with close to a full load, it can be
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The Toyota Prius has been a great seller in Japan, Europe and
the US. The car is capable of fuel economy in the range of a
mere 4.5 litres per 100 kilometres.
The Prius uses a 1.5 litre petrol engine to boost power from a
288 volt battery bank. Electricity is provided to a 33kW
permanent magnet motor coupled to a continuously variable
transmission.

run at very high efficiencies, thus reduc-
ing fuel consumption and greenhouse gas
emissions. The Prius is said to have a fuel
consumption of half of an equivalent pet-
rol-only vehicle—about 22km/1 (63mpg).

Toyota has brought seven of these ve-
hicles into Australia for testing, with a
view to selling a hybrid vehicle here in
the future if the trial is successful. We

have also heard that Australia’s largest
car leasing and fleet company, Lease-
Plan, are planning to ofter the Prius to
their customers in the near future.

What of the future?

There is no doubt that Australia needs
to reduce its per capita greenhouse gas
emissions, and doubling the fuel effi-

ciency of the nation’s car fleet would
be a step in the right direction.

However, while combustion engined
hybrids are far more efficient than petrol
driven vehicles, there remains a lot of
room for improvement. The next big ad-
vance will be fuel cell vehicles. Fuel cells
have the ability to generate electricty far
more efficiently than any engine/genera-
tor combination, and generally produce
only water as a by-product.

Imagine a vehicle as quiet and clean as
an electric vehicle, but with unlimited
range and the ability to use fuels such as
methanol or even pure hydrogen. Such
cars are currently being developed and
road-tested, and at least one manufactur-
er—DaimlerChrysler—expects to have
production models available by 2004.
When we will see them here in Australia
is anyone’s guess, but at least we can look
forward to the time when driving is no
longer such an environmental hazard.

2.5kW

Rugged construction
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WESTWIND

WIND GENERATORS
5kwW
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16 years experience in Wind Turbine Manufacture

Major components hot dip galvanised
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Tel:61 8 9399 5265

Email: venwest@iinet.net.au

G.P. & G.F. Hill Pty. Ltd. Manufacturers of
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The Hunter Health Authority

uses environmental principles

to improve the all-round

energy and health performance

of its hospitals

Story by Graeme McMullan

ospitals can be the most envi-

ronmentally wasteful institu-

tions in our community—but
as the Hunter Health Authority in New-
castle has demonstrated, even small
changes to improve the performance
and waste disposal regimes of health
institutions can make an amazing dif-
ference.

The Hunter Area Health Service is
committed to continually reducing en-
ergy needs and greenhouse gas emis-
sions while continuing to expand the
health services provided and improve
the quality of care. The passive-solar
design of the John Hunter Hospital in
Newecastle is a good example of this as
it achieves the best of both worlds.

One wing of the hospital requires no
air-conditioning system to meet patient
comfort needs, and relies on natural
ventilation. This has eliminated the all-
too-common risk of air-borne diseases
breeding in vents and then spreading
throughout the wing via air-condition-
ing ducts. It has also recorded massive
energy savings from avoiding running a
large air-conditioning system 24 hours
aday.

Another impressive initiative of the
authority was to introduce a solar-pow-
ered emergency backup system at the
Wansey Dialysis Centre located in Char-
lestown, Newcastle.

Patients can rest assured that;he sun will keep shining.

Wansey Dialysis Centre

During the Hunter Health Authority’s
Y2K risk analysis process in 1999 the
Wansey Centre emergency power re-
quirements were scrutinised. The Cap-
ital Works and Physical Resources
Department, particularly through the
progressive thinking of Stuart Leeman
and John Stanton and the considerable
support of Professor Al Gilles, consid-
ered this an opportunity to introduce a
backup power system based on renew-
able energy sources.

In December 1999 Solar Technology

Australia embarked on a mission to es-
tablish an emergency power system for
the centre.

This was no ordinary system. Whereas
traditional emergency power supplies
are useful only when there is an inter-
ruption to the normal supply, the sys-
tem installed at the Wansey Centre is a
grid-connected solar/battery installa-
tion. Thus, apart from providing an un-
interruptible power supply (UPS), the
system also produces electricity from
five kilowatts of solar panels. The en-
ergy produced directly reduces the cen-
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This rooftop 5kW solar backup array will -

not only keep the backup system charged

but could feed overizooo kilowatt-hours
into the grid every year!

tre’s energy bill with any excess feed-
ing back into the grid—a first for an Aus-
tralia medical installation.

Centre function

The Wansey Dialysis Centre has been
established to provide haemodialysis
services for kidney patients within the
boundaries of the Hunter Health Au-
thority. It provides in-house dialysing
facilities for patients and training and

=

support for home-based dialysing.

For people with renal failure,
haemodialysis is required for them to
survive, and is performed four to six
hours a day, three days a week, every
week of the year.

Haemodialysis is the process by which
large machines pump the patient’s blood
through an artificial kidney to remove
waste products and excess fluids from
the blood that would otherwise cause

patients to poison themselves. Renal fail-
ure means that the body is unable to per-
form this function itself.

At the Wansey Dialysis Centre hun-
dreds of dialysis visits are recorded each
week. There are two dialysis units serv-
icing three shifts each day (morning,
afternoon and evening) where patients
arrive for their treatment.

Some patients can be hooked up to
machines for 10 to 12 hours a day, three
days a week. It is essential that the system
is foolproof as any power failure that shut
down machines and caused patients to be
moved or their session to be disrupted
would be extraordinarily stressful.

The Wansey Centre has revolution-
ised the delivery of haemodialysis serv-
ices in the Hunter Region and has won
several awards for design, service and
business. It is recognised Australia-
wide as 2 model for dialysis care and

ECO REAL ESTATE

WWW.eco.com.au
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[Solar emergency backup]

System specification and major components

Peak continuous capacity
Power Solutions Australia inverter
Battery bank

Backup time at estimated emergency load

Solar panels

Emergency supply cut in time
Estimated annual power produced
Greenhouse gas emission savings

Design, installation, project management

eco-friendly design, featuring the 5kW/
grid connected photovoltaic system, a
water recycling program that has saved
approximately six million litres of wa-
ter to date, and energy-efficient build-
ings designed in harmony with the
environment.

Water savings

The haemodialysis process uses a re-
verse osmosis system which utilises
purified water. In the past this water was
discarded into the sewer after use, but
now it is piped to the extensive gardens
where it is the only water source re-
quired to maintain the plants and trees.
This system reuses thousands of litres
of pure water every day.

Power requirements

The electrical power for normal opera-
tions at the Wansey Centre is provided
from the Energy Australia network. This
connection is used to run all requirements
of the centre including dialysis machines,
water filtering pumping systems, general
power, lighting, air-conditioning, com-
munications and hot water.

Solar Technology Australia engineer
Graeme McMullan determined the
Wansey Centre’s emergency power re-
quirements and considered all of the
options needed for providing an emer-
gency power backup system.

His analysis revealed that any emer-
gency power system needed to be capa-

30 kilowatts
415 volt three-phase

900 amp-hours (120 x Battery
Energy 2EG450 A/H)

four hours
5040 peak watts, 63 x BP

Solarex polycrystallineSX80
20ms

7682 kilowatt-hours
Seven tonnes per annum

SolarTechnology Australia

ble of supplying, at a minimum, one
three-phase 3.7kW pump, a single phase
3.12kW pump, twenty-six 2.025kW dial-
ysis machines, lighting for both dialysis
care units, the PABX system and pro-
vide backup power for at least four hours.

In the event of a power disruption,
any emergency supply must also be ca-
pable of providing power to emergen-
cy circuits without disrupting operation
of dialysis machines or water pumps.
To achieve this the system needed to be
an uninterruptable power supply. This
would prevent the dialysis machines
from shutting down and entering in to
self-test mode which is a highly unde-
sirable circumstance for patients and
clinical staff.

Key issues

Three of the key issues that were con-
sidered when evaluating emergency
power options for the centre was the
capacity of the system to operate the
emergency load, the disruption that may
be caused during transfer to emergency
power supply and the system’s overall
reliability.

Additional issues that were consid-
ered included the initial capital cost of
the system, security against Y2K power
interruption, the ongoing maintenance
expense, the life of major components,
the provision of support, system fault
alarms, adequately trained staft to oper-
ate and maintain the system, its envi-

ronmental friendliness and the capaci-
ty for future expansion.

Staft check the inverter every day ata
specified time and monitor the battery
charge and health of all of the major
components on a regular basis.

The solar feature

The system proposed for the Wansey
Centre emergency power system was a
UPS that could also, as an option, ac-
cept input from renewable energy
sources such as photovoltaic arrays and
wind turbines. It is important to note
that the system is not dependent on the
renewable sources and can operate ad-
equately without them.

The inverter-based emergency pow-
er system provides standby electricity
to the selected power circuits in the
centre. The three-phase, 30kW invert-
er is constantly running and connect-
ed to the emergency power circuits
and therefore immediately takes over
the load in the event of a power dis-
ruption.

Typical operation

When operating without the solar array
the system performs as a normal UPS.
The electricity grid charges the battery
bank and maintains the cells at full
charge.

The inverter monitors the mains and
in the event of a power disruption im-
mediately (within 20ms) begins supply-
ing power from the batteries.

When normal power is restored the
inverter acts as a battery charger and uses
the electricity from the grid to recharge
the batteries. In general, complete re-
charging of the batteries will occur in ap-
proximately twice the duration of the

outage.

Operation using
renewables

When PV panels are connected to the
system the inverter converts the power
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[Solar emergency backup]

This 900 amp-hour -
battery bank can run the
entire centre for four hours.

they produce into mains-quality elec-
tricity when the sun is shining. This
energy is used to charge the batteries,
supply power to the emergency loads,
supply power to the rest of the centre
and, dependent on the energy being gen-
erated, export power to the grid. The
solar system also increases the backup
capacity of the system.

This feature is not available with al-
ternate UPS systems.

Expansion options

An important consideration in select-
ing an emergency power supply is the
capacity to expand the system in the
event of an upgrading of the facility.

The solar/grid/battery system may be

upgraded by adding more inverters, so-
lar panels and/or batteries.

Solar panels can be added to the system
in units of 720 watts. At peak generating
capacity this represents approximately a
SIX per cent increase in system runtime
or an additional 15 minutes of power.

The future

At the time of writing, design and cost-
ing is being undertaken to add an addi-
5kW of PV and a 20kW wind
turbine to the system.

The Hunter Health Authority will con-
tinue to support and investigate environ-

tional

mental strategies at all of the institutions
it manages. Already it supports staft at the
Maitland hospital which have initiated en-
ergy-saving measures throughout the hos-
pital and composting systems in the
kitchen to reduce the energy consump-
tion and amount of waste produced. [J
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ELECTRONICS

Your Independent Power Source...

<D

SOLAREX Solar Punels

New SX range of
polycrystalline solar
cells. All are 12 volt,
made in Australia and
have 10 or 20 year
limited warranties.

4 popular sizes

High Quality 16 Watt 12VDC Fluoro
with Courtesy Light

Ideal for low — '
powered lighting in boats, 3

Trade and Wholesale prices available.

cars, trucks etc. 2 x 8 watt fluoro tubes available.

provide about the same light output as a 75 watt globe. A watt size Vvolt Amp Cat no. Price
5 watt courtesy light is also included. Mounts on any flat 10W 421 x 269mm 16.8 0.59 ZM-9060 $235
surface. Current draw 820mA. Spare tube ST-3017 $4.95, 20w 501 x421mm  16.8 1.19 ZM-9062 $359
spare courtesy globe available $1.25. 6ow 502 x1105mm  16.8 3.56 ZM-9066 $659
Cat. ST-3016 80W  502Xx1456mm 168 475  IM-9068  $799

Warranty: 10 year - 10/20W, 20 year - 60/80W limited.

Lower
16W 12VDC Low Cost Fluoro solar Panel 10 Watt 12V prices on
This > amorphorous
fluoro silicon solar

SELTE
fitting

has 2 x 8W tubes which give a

good amount of light. It is a low cost model,
when compared to ST-3016. Will operate from
8-16VDC, current draw is 830mA and is reverse
polarity protected. Size: 315 x 69 x 36mm.
Spare tube ST-3017 $4.95

Cat. ST-3020

light ;

ELECTRONICS
*Prices subject to change
Call 1800 022 888 for your
nearest store location or

call in to our website

WWww.jaycar.com.au

1Watt 6V Cat.ZM-9020 was $30.95 $25.95
2 Watt 12V Cat. ZM-9024 was $56.95 $39.95
4 watt 12V Cat. ZM-9026 was $98.95 $69.95
10 Watt 12V Cat. ZM-9030 New $149.00
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Greenhouse-friendly hostel

YHA Australia is helping its guests lessen their impact on the planet by

introducing cost-effective energy-saving technology at its hostels

ravelling can be one of the most

liberating and exciting ways to

spend time and money, but can
also become an efficient way to increase
your use of the world’s precious re-
sources.

Air travel, eating out, staying in guest
accommodation, plus the incentive to
purchase products in convenient dis-
posable packaging, all add up on the
greenhouse scale, even for the most sen-
sitive of globe trotters.

New ‘eco’ locations

We featured YHA's Halls Gap Ecohos-
tel in a previous issue of ReNew (issue
71) and are pleased to see further evi-
dence of the organisation’s continued
environmental outlook.

Two hostels where energy-saving
strategies have been implemented are
the YHA Queensbury Hill and Chap-
man Gardens properties in North
Melbourne. Solar water heaters and
water flow restriction devices have
been installed and are expected to ef-
fectively halve the annual gas consump-
tion and reduce by one third the water

use on each premises.

This rooftop position will save approximately 34 tonnes of greenhouse gas

emissions each year!

Queensbury Hill

This hostel has a capacity of 350 people
and runs at 95 to 100 per cent capacity
for four months of the year over sum-
mer. In other months capacity runs at
65 to 70 per cent.

Eight 440 litre Solahart Black Chrome
XII solar hot water units were fitted on
the roof of the hostel in December 2000,
adjacent to the rooftop barbecue area.
The units are a great feature of the
rooftop.

The solar water heaters act as preheat-
ers—as high-demand requires the wa-
ter to be used before it has reached the
desired 55 to 60 degrees Celsius. Water
then flows from the storage tanks through
12 instantaneous gas water heaters to en-
sure hot water is available 24 hours a day.
This hot water supply successtully ac-

Storage tanks were crane-lifted to their
final home on the rooftop of the Queens-
bury Hill hostel in North Melbourne.

commodates 350 showers in a two-hour
period in the morning—and sometimes
up to 500 showers each day. Water that is
only slightly preheated still saves sig-
nificantly on energy inputs from non-
renewable sources.

The water demand at this site was
curbed two years previous by fitting
flow-restriction devices in the existing
plumbing. Jem Flo discs supplied by
Total Water Management Solutions
were fitted by YHA maintenance staft
to reduce flows from 20 litres per
minute to 12 litres per minute. Basin
flow was reduced from nine to five li-
tres per minute.

The discs were placed in the tapwear
to both hydraulically balance the flow
for temperature and pressure fluctua-
tions, as well as set the maximum flow
rate to achieve the desired comfort and
conservation result. This is a simple and
eftective method, and applicable in any
plumbing system.
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Hostel guests have been more
than supportive of YHA’s
composting regime, which has
reduced by 25 per cent the
weekly volume of waste going
to landfill.

‘No one noticed the difference in wa-
ter supply in the showers or basins, and
guests are still more than pleased with
the quality of the facilities,” said YHA Vic-
toria’s operations manager Ross McDou-
gall. ‘Our guests are generally very
supportive of our environmental policies,
but still, no one would enjoy a low-grade
shower. We have struck a balance between
our environmental policies and guest
comfort,” he said.

‘At the end of the day we are a business
and all of our environmental initiatives
need to be self-funding. In this instance
the water and gas savings are enormous.
Any savings generated are directed back
into further environmental initiatives.’

Chapman Gardens

With a maximum capacity of 120 peo-
ple, this hostel needed only three 440
litre Solahart solar water heaters. It was
not fitted with reduced flow devices as
it is a more modern hostel and has a
majority of water-saver shower roses.
As well as its energy-saving strategies,
this hostel has implemented a compost-
ing system to reduce its curb-to-waste
volume by 25 per cent. Organic waste
is separated by guests into bins and col-
lected from the guest kitchen by staff
and emptied into the 12 worm farms.
Before instituting the worm farms,

the hostel was generat-
ing 12 wheelie bins of
rubbish per week. This
has now been reduced
to nine bins per week.
‘The castings from the
worm farms are used to
feed the herb and vege-
table gardens,’ said Pen-
ny Maddock, hostel
co-manager.

‘We are a
Waste Wise organisation
and will continue to ful-
fil our commitments
under this program. We
have erected signs to in-
form our guests about the benefits of
composting and hope that some will
take the ideas back home with them,’

she said.

Greenhouse savings

By taking the time to research the ben-

efits of using so-
lar water heaters
to preheat its hot
water, YHA could
be saving up to 34
tonnes of green-
house gas emis-
sions per annum
at these two prop-
erties.

As each solar
hot water unit is
fully cycled each
day even on days
with low solar in-
put, there will al-
ways be a degree
of solar gain to
offset some of the
gas required to
heat the water to
the
temperature.

As peak de-

mand matches

optimum

the time of great-

est solar availability, Mr McDougall
believes most hospitality businesses
would financially benefit from install-
ing solar water heaters, let alone the en-
vironmental savings.

The investment of about $3500 for the
Jem Flo system was recouped in six
months, and it is expected that the
$70,000 cost of the solar water heaters
will be recovered in less than five years.

Funding

The composting system was bought
with the assistance of a $1000 grant from
EcoRecycle in Victoria.

The solar water heaters were in-
stalled under the Sustainable Energy
Authority of Victoria’s Solar Hot Wa-
ter Rebate Program which provides a
rebate on new solar water heaters. The
440 litre units attracted a rebate of
$1500 each, which saved YHA $16,500
overall. 0

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

322 Victoria St
Nth Melb 3051
(03) 9328 4123
goingsolar.com.au

Going Solar

Renewable Energy & Sustainable Living
9am - 5.30 pm Mon-Fri 9am - 2pm Sat
Since 1978 SEIA member

FEnviro. friendly INSULATION

%*A huge selection of ORGANIC,
PERMACULTURE gardening and
NATIVE plant books

Vic. Govt. Rebate

Solar hot water
now MORE accessible

;.mé"é bp solar ALCO Batteries

cy%m BEASSLEY

Agents in Vic. Tas. & Sth. N.S.W.
Freight
Send 10

goods

countrywide

stamps for catalogue
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Relax—it’s solar heated!

John Meakins

olar heating a spa, while it may

appear straightforward, is a con-

cept the spa and swimming pool
industry has yet to embrace. I discov-
ered this after making many enquiries
with spa retailers on whether they had a
solar option, or if they knew of any ex-
isting solar installations. On all counts
they drew a complete blank.

When I asked them whether there was
a solar option for a spa I received re-
plies such as: “Why? It’ll only cost you a
dollar a day in electricity’; ‘No one does
it’; “You can’t get the temperature high
enough with solar’; and ‘If you want to
save money why not use gas?’

When I suggested that the base of an
in-ground spa should be insulated in
some way [ was told: ‘Itisn’t necessary’;
‘It can’t be done’; and ‘“The spa must rest
on a firm base and therefore the base
must be bedded into quarry dust or
sand’. To have water of temperature 37
degrees Celsius separated only by the
spa skin from ground, which is 17 de-
grees Celsius, did not make sense to
me at all. After all, we insulate our ceil-
ings when the temperature difference
is much less and consider it worth it.

Somewhat disheartened by this neg-

John can relax in his spa, knowing that the energy used to heat it is free from the sun.

ative attitude I then proceeded to build
my own system using a standard acrylic
spa shell. The spa people quite happily

sold me one and gave good service.

Insulation

I found some aerated concrete blocks
thrown out from a building site and
placed these in the spa excavation to form
. a layer. The blocks

Two of the solar collectors were home made, while the
third was an old Solahart unit saved from the scrapyard.

were then covered
[l with broken cement
sheeting, then plastic
sheeting, and finally
the sand upon which
the spa rests. With the
insulated (and firm)
base, 75mm foam cov-
er (supplied), and fib-
erglass insulation
around the walls, the
spa temperature drops
by only one or two de-
grees overnight. An
industry standard in-

stallation will drop eight or ten degrees
overnight using the same cover.

Collectors

I started by building two glazed poly-
pipe flat-plate collectors but abandoned
the poly due to constant leaks. I rebuilt
the collectors using recycled copper.
These produced plenty of heat to sup-
plement the recycled tankless gas heat-
er I had installed.

Getting the solar heated water into
the spa was a headache. Using a small
circulating pump proved unsuccessful,
as the temperature was either too high
or too low, and excess heat could not be
carried over for use the next day. The
pump died after a short time and a new,
more durable, pump was too expensive.

I decided to install a separate 200 litre
tank for the solar panels to heat by ther-
mo siphon action (no controls needed).
Hot water was then siphoned daily to the
spa—a time consuming and hazardous
procedure. I needed another solution. I
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RECEIVE A $1000 REBATE AND
ENJOY FUTURE SUN SHOWERS.

Installing a solar hot water system can save 60-80% on hot water bills. The Victorian v
government is now providing rebates of up to $1000 on accredited solar systems. So you'll

! . . SUSTAINABLE
not only save money but help our environment. Now that’s Energy Smart. To find out more, ENERGY

) . AUTHORITY
contact your nearest solar supplier, call 1300 363 744 or drop into your local Energy .

Smart Advisory Centre in Melbourne, Ballarat, Bendigo, Geelong, Traralgon or Wangaratta.
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contemplated complicated plumbing
and controls, but in the end the fix was
simple—water under pressure from the
spa pump is piped via a one-way valve
into the bottom of the tank. Hot water
then overflows through a pipe at the top
of the tank back into the spa. To regulate
the heat flow, a household timer is set to
turn on the spa pump for five-minute
periods once every two hours during the
day. When less heat is required, the tim-
er is reprogrammed to run less frequent-
ly. During very hot weather a gate valve
to the one-way valve is closed all day and
opened manually before use. The water
of temperature up to 70 degrees then
heats the spa to a comfortable tempera-
ture in seconds.

The spa, which has a capacity of 1100
litres, is 100 per cent solar heated from
mid September through to mid May.
During winter a maximum of 20 min-
utes of gas heating is required, as the

solar heating reaches only about 30 de-
grees Celsius. The solar heating season
was somewhat shorter before I acquired
a used Solahart panel from a scrapyard
for $30. I used this to supplement the
two panels I had constructed myself.
Now during summer the biggest prob-
lem is excess heat.

I propose to install a 12 volt irrigation
valve in front of the one-way valve which
will be regulated to open only when the

[Solar spa]

temperature in the spa is below the op-
timum 37 degrees Celsius. This should
stop any overheating and make the whole
process automatic, at little cost and with
minimum complexity.

At atotal cost of around $150, the solar
system has paid for itself four times over
in two and a half years of use. In addition,
it is always ready to use and has not be-
come an expensive white elephant like
many installations I have seen. ]

Sharpe & Jephcott will give you a discount on your purchase
of any equipment mix of at least 10% off RRP*
We supply & install all the popular brands of photovoltaic modules eg Photowatt, Solarex,
BP and will provide new components or upgrade older systems. Occasionally we have

quality used batteries.

We will source most items for you and take trade-ins on unwanted equipment.

SEIA Accreditation PID936
Contact us:

5 McLaughlin Ave, Sandringham 3191. ph:(03)9598 5775, fax:(03)9502 0113,

email: djsharpe@alphalink.com.au
*The small print:

Conditions are that your purchase must be at least $3000 based on RRP inc] GST.
For orders exceeding $5000 when we have no stock we may ask for a deposit of 75% of the order.

Tosman Lncagy

Products:

We provideworld widethefollowing:
Kyocerasolar modules- Theworldsbest! In

(03) 6362 3050 tasen@bigpond.com
Energy for enthusiasts!

How to books:

Simple Bio-Diesel

We make our own fuel from used cooking oil. We
runour car onit, werun our direct charging plant
onit. Thefed of drivingonitispriceless! The
cost; around 20 centsper litre.

Build your own Direct Charging Plant

If you need to charge batterieswith agenerator the

most economica and efficient deviceisadirect

charging plant. Pity most commercid unitsareso

expendve! Buildyour ownand save.

Books $25.00 each + post. Buy both for free post!
WwWw.tasmanenergy.com.au

A web site full of information!

Sizesto 120 waett!

Solar Energy Australia- Sinewaveinvertersand
inverter/chargers.

Selectronics- Sinewaveinverters.

Heart | nterface- Mod sineinverter/chargers
Excdlent vduefor money!

Bosch - Alternatorsfor direct chargers.

Specials:

Air 403wind turbines12 or 24 volt - limited
quantity $1050.00inc. delivery.

Kyocera 120 watt modules: 2 for $2100.00inc.
ddivery (Offer expires 1/4/2001)
TraceEngineeringinverter/chargers. Cal for
gpecid clearancepricing!

Tasman Energy
PO Box 266, Deloraine Tas. 7304
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Street lighting—pollution
and power waste

Martin Lewicki from the Astronomical Society of South Australia explains

why street lights waste so much power and what can be done to fix them

he consumption of electricity for

public lighting in Adelaide is out

pacing population growth at phe-
nomenal rates. While the population has
grown about seven per cent in the peri-
od from 1988 to 1997, the power con-
sumption for public outdoor lighting
has increased by nearly 50 per cent
(Data sources: ABS, ETSA annual re-
ports). This is largely due to Electricity
Trust of South Australia (ETSA) sup-
plying inefficient street light fixtures,
in particular favouring high-pressure
sodium (HPS) lamps for arterial roads.

Even worse, ETSA is opting for the
‘new’ energy-wasting mercury-vapour
lamps for residential street lights that are
paid for by local councils! These mer-
cury lights use almost three times more
energy (110 watts including ballast) than
the fluorescent tubes (40 watts) they re-
placed. And by the end of their operat-
ing life, mercury lights are putting out
only half the light they did when new,
but are still drawing the same power!

These unshielded mercury lamps cre-
ate a glary light that impairs night vi-
sion. Much of their light radiates
uselessly sideways and upward because
they have no proper cut-oft shielding
to reflect their light toward the ground
where it is really needed.

There are better alternatives, such as
low-pressure sodium lamps (LPS) or the
current HPS lamps in properly shield-
ed fixtures, which can give adequate and
safe light for a fraction of the energy cost.
Properly shielded streetlight fixtures of
any type can also be fitted with lower
wattage globes because the side-light and
up-light that would have been wasted is

instead reflected down to the ground.

Improperly shielded light fixtures cre-
ate unnecessary glare and often shine onto
neighbouring properties creating a nui-
sance. This glare can be especially haz-
ardous to motorists in wet weather. Glare
also creates a trashy looking night-time
environment and causes eye fatigue from
the sharp contrasts between the illumi-
nated areas and shadows.

Wiasted light is the major contributor
to skyglow, which diminishes visibility
of the stars—a natural heritage that should
be preserved. Skyglow in parts of Adelaide
is so bad that the Southern Cross has di-
minished to look like a lop-sided coat-
hanger. From outside the city the wasted
light forms an obvious halo hanging over
the city. It is unnecessary, expensive and a
blight on the natural environment.

It should be noted here that while this
article discusses the problems in Adelaide,
the majority of street lights in most cities
and towns have the same faults.

Why so much light?

There has been a train of thought that says
that well-lit places are less likely to be
involved in crime. While cranking up
light levels does give the perception of
safety, numerous researchers have found
no evidence that increasing lighting lev-
els reduces the crime rate. Indeed, most
crime is committed in daylight.
‘Security lights’ at car yards and ware-
houses very often spray light unneces-
sarily out and upwards into the sky. This
wasted light misses the target of illumi-
nation, creating glare and light trespass
without improving security. A large pro-
portion of advertising lighting that is

‘ !
This ugly street light is typical of lights
found in the older parts of Melbourne.

We tried to find an example of a well
designed light and found very few.

aimed upward also misses its target.

Why do we allow light pollution to
continue unabated? It is mainly due to a
lack of awareness and appreciation of the
problem and an unexamined notion that
more light everywhere must be better,
in the same manner that ‘bigger is bet-
ter’. We discovered the fallacy of this ide-
ology when we became aware of the
more well known types of pollution such
as air, water and food. Light pollution is
another dimension of the same problem
that can be remedied for less than the
cost of the wasted light itself.

What does it cost us?

International lighting engineering ‘best
practice’ states that a streetlight can ef-
tectively illuminate the ground out to a
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[Light pollution]

radius of about three times the light’s
height (above the ground). Any light be-
yond this distance is effectively being
wasted as side-light and therefore caus-
ing glare and skyglow. Any light emitted
upwards is being wasted completely.

However, there are very few lighting
manufacturers willing to release measure-
ments of the lighting intensity patterns of
their products, and virtually no-one, it
seems, has considered measuring how
much light is emitted upwards.

In 1997, nearly $5 million worth of the
electricity used for public lighting in
South Australia was wasted. Since then
the problem has become worse. ETSA
was paid $18.9 million for electricity for
public lighting in 1997. We were assured
that the new streetlights complied with
relevant Australian Standards—which, it
should be noted, allowed up to 25 per
cent of the total light output to be emit-
ted upwards! Even if we are generous and
assume that 25 per cent is the total of both
side-light and up-light, this wasted light
translates to $4.7 million dollars, or about
2000 megawatt-hours of electricity, col-
lectively paid for by the general public.

There is another cost of light pollu-
tion. Almost all of the power generated
for South Australia comes from fossil
fuels. About 36 per cent of the electric-
ity is imported from interstate, 32 per
cent from burning Leigh Creek brown
coal (dirty by world standards) and 32
per cent from natural gas. In 1997 these
sources collectively pumped 9 million
tonnes of carbon dioxide into the at-
mosphere. The contribution of light
pollution to these emissions in 1997
was 76,000 tonnes of carbon dioxide. It
is ironic that the outcome of this pollu-
tion was even more pollution.

ETSA extols us to practice household
energy conservation by turning oft un-
wanted lights and to buy energy efficient
appliances. Meanwhile, it continues to
install inefficient and environmentally
unfriendly street lighting. At the same

\ |~

\\\
-4

The good

Fully-shielded fixtures direct light below the horizontal toward the ground.
G1 is one of the standard ‘cobra head’ fixtures fitted with a flat lens that
prevents light from scattering sideways and upward, avoiding glare and
improving the quality of lighting. Fitted with an LPS or HPS (sodium-yellow)
lamp they are efficient and make a good choice for many kinds of outdoor
lighting, especially roadways. G2 is the preferred light fixture for areas such
as car yards and parking lots. Often fitted with less efficient mercury or
metal-halide (white) lamps, the design however avoids glare and light tres-
pass without compromising security.

The bad

These fixtures are fitted with a bowl or cone-shaped lens that emits a sub-
stantial portion of their light uselessly sideways and upward creating glare,
light trespass and sky glow. These fixtures are currently the standard on
South Australia’s arterial and many residential roads. B1 is the same kind of
fixture as G1, however its bowl-shaped lens scatters some of the light inef-
ficiently. It can easily be refitted with a flat lens as in G1.The ‘new’ mercury
vapour lamps (B2) are a very bad choice. They are now being installed in
residential streets throughout Adelaide and are especially glary, inefficient
and costly to run (they have been outlawed in other countries). A far better
choice would be a G1 fitted with a sodium lamp.

The ugly

Intended to highlight advertising or ‘enhance’ architecture, these lighting
fixtures indiscriminately spray light everywhere. Billboard and business light-
ing, or lighting that is supposed to illuminate significant architecture as in
U1, are often placed so that a substantial portion of the light completely
misses its target and adds to the waste light and sky glow. Billboards should
be illuminated from overhead light fixtures and buildings should be illumi-
nated by carefully designed and aimed spotlights. Both should be subject
to curfews in late hours. Globe lights like those in U2 may look good in the
daytime, but are very wasteful at night because most of their light goes
sideways and up into the sky! They should never be used for street lighting.
Alternative efficient designs are available where aesthetic lighting is re-
quired.

time, the government continues promot-
ing the construction of extra utilities such
as the Pelican Point power station to ac-
commodate ‘growing energy needs’.

Gold stars!

However, there are some good exam-
ples around the city of Adelaide of the
kind of street lighting we should be in-
stalling. The airport stretch of Tapleys
Hill Road is a good one. These stand-
ard HPS ‘cobra-head’ light fixtures are
fitted with flat lenses, transforming
them into cut-off shielded fixtures cre-
ating a glare-free roadway that improves
night vision and safety for both pilots
and drivers. The Torrensville section
of Burbridge Road is another good ex-
ample, and there are others to be found.

Speaking out against it

Wasted light costs you, the rate payer. It
costs the environment. If your council
is unaware you may be able to alert them
to the cost savings of good lighting prac-
tices. You can start at home by choosing

energy efticient light globes. Use only
shielded ‘barbecue’ flood lights and
porch lights or complain to (and edu-
cate) the council if a glary light is plant-
ed over your property. Some residents
on The Esplanade have resorted to paint-
ing out part of the lenses of unshielded
sodium and mercury lamps out of frus-
tration because the light infringes on
their properties, creating an unaesthetic
garish environment and disturbing sleep.

Most people are unaware of light pol-
lution because it is silent; they cannot
smell it or taste it in their food. But its
uncontrolled growth desensitises us to
the environment and allows us to be
lulled into a false sense of security. Its un-
questioned escalation contributes to the
general world-wide pollution problem
by unnecessarily pouring more carbon di-
oxide and other toxins into the biosphere.

In addition, encroaching light pollu-
tion has deteriorated the sky conditions
around many of the world’s great astro-
nomical observatories. If left unabated,
the quality of observations carried
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out by these observatories will further
diminish along with the value of the ob-
servatories themselves.

Light pollution also upsets wildlife
and fauna. Every year many birds are
disoriented by street lights and sky-
beams and die as a result of collisions
with buildings. Light trespass can also
cause disruptions to the circadian (day-
night) cycle in fauna and humans, re-
sulting in stress and lowered immunity.

There is also a cultural dimension to
the light pollution problem. Like di-
minishing forests, species and natural
landscapes, the diminishing stars are also
a sign of a disappearing heritage of the
night sky from which our ancestors drew
inspiration for the arts and sciences. A
large proportion of urban dwellers (es-
pecially children) have never seen the
Milky Way because it has been blotted
out by unnecessary sky glow.

We have learned to preserve green ar-
eas such as parks and reserves within
our cities so that we do not always have
to go to the country if we want to be
among the trees. We can do the same
with our skies at night. While we might
not expect an urban night sky to return
entirely to its pre-urban state, we can
still implement improvements in light-
ing policies that will create a better
night-time environment, bring back the
natural wonder of the night sky and help
save the environment. It is being done
elsewhere, why not here?

The obvious solution

We don’t need more lights, we need more
effective lights. We need high efficiency
lamps housed in shielded fixtures that put
light where it is needed. We should not
be seeing the glare of a naked lamp until
we are within its cone of illumination.
LPS and HPS lamps are the most effi-
cient and are the best choice for residen-
tial street lighting when fitted within
shielded fixtures. Most arterial roads in
Adelaide have HPS lamps inside ‘cobra

[Light pollution]

Two examples of solar street lights: The light on the left has a conical reflector to direct
light downwards, while the dome-lensed light on the right sends light in all directions.

head’ fixtures on high posts but unfortu-
nately they are fitted with bowl-shaped
lenses that scatter light sideways and up.
These lights can be refitted with flat lens-
es that will improve downward illumi-
nation and reduce glare.

Light pollution control is now being
exercised in many communities around
the world and in many parts of Australia.
International organisations have been
spawned to promote education and chang-
es in government, council and utility light-
ing practices. The Illuminating Engineers
in North America (IESNA) and the
equivalent organisations in the UK and
Europe have instituted standards and de-
sign considerations for outdoor lighting
of all kinds. The US Environmental Pro-
tection Agency’s Green Lighting Guide
addresses the light pollution problem
head on. By contrast, the Australian Envi-
ronmental Protection Agency has disa-
vowed any responsibility!

Australia now has some of the best pub-
lic lighting standards in the world, but
they are not mandatory in South Australia,
even for new structures or developments.

Nevertheless, in response to the grow-
ing concern regarding light pollution,
Standards Australia has drafted a Control
of Obtrusive Effects of Outdoor Light-
ing Standard (AS4842) and has amended
the AS1158 street lighting standards.

These new standards are essentially
ignored by the relevant South Austral-
ian authorities so the problem of light
pollution will continue to grow unless
we, collectively, as citizens and voters,

make the control of light pollution a
significant public concern. What’s your
local council’s policy on this issue? For
more detailed information (including
success stories) and information sheets
visit the International Dark Sky Asso-
ciation web site at www.darksky.org

Sources and links

* ETSA 1998 Annual Report (1.35MB pdf
file). No longer available from the ETSA
website but available at:
www.trilobytes.com.au/astronomy/
pollution/etsa9798ar.pdf

* Department of Mines and Energy:
WWw.mines.sa.gov.au

¢ International Dark Sky Association:
www.darksky.org

* ‘Lights’ mailing list hosted by the Aus-
tralian National University.

Email: lights@anu.edu.au

* Sydney Outdoor Lighting Improvement
Society (SOLIS): sites.netscape.net/solislp/,
email: solislp@netscape.net

* Astronomical Society of Victoria light
pollution notes: www.gsat.net.au/
astrovic/lpoll.htm

* US Environmental Protection Agency’s
Green Lighting Guide of 1995 Lighting
Fundamentals:
www.isat.jmu.edu/common/coursedocs/
isat413/read/fundamentals.html

* Lightsearch. Whatkind of lighting is avail-
able and current world standards:
www.lightsearch.com/index.html

* Information and contact details for all
South Australian local councils is available
from www.sacentral.sa.gov.au/government/
local_gov/

This article is available on the web at:
www.trilobytes.com.au/astronomy/pollution/
lpadel.htm. Martin Lewicki can be emailed at:
mlewicki@dove.net.au
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Reducing schoolyard rubbish
is big business—and fun too!

Almost half the schools in News South Wales and the ACT have signed up

to SCRAP, an organisation that helps schools save money while saving on

waste. Mim Buchhorn explains why the program is such a winner

ome of us may recall the old

besser brick incinerator block

down the back of the playground
that wafted the fumes from burning chip
packets on a Friday afternoon. One of
my own distinct kindergarten memo-
ries is the look on the face of the nun as
she delivered a solid smack across my
legs for a temporarily forgotten banana
peel, left (for the time being) abandoned
in the weather shed by my little suitcase.
Those were the days— when gladwrap
was cool and greaseproof paper (even
rainbow coloured) was not.

Ask any teacher today and you’ll find
that the ‘pickup your litter’ mantra con-
tinues—even more so, given the explo-
sion of disposable plastic packaging and
the advertising budgets spent to entice
children to demand the ‘coolest’ prod-
ucts. For any number of reasons, kids
still ‘turf” untouched fruit and home-
made sandwiches and it seems, less reg-
ularly put them into the bin. Some kids
even arrive at school with a plastic bag
full of cola and snacks.

The pressure is on for schools to plug
the gaps left where social policies, pro-
grams and community efforts may be
lacking: from drug education and nu-
trition to stormwater pollution, energy
saving and waste reduction. Getting
hands-on systems in place that give re-
ceptive and eager minds the opportu-
nity to practice what they sense is
appropriate, is fundamental to making
environmentally friendly behavioural
changes stick.

SCRAP has established green
waste programs with over 50
schools and institutions. When
combined with paper recycling a
typical school can cut its waste by

at least 60 per cent.

Making this leap of faith from talking
about saving the environment to actual-
ly doing something is perhaps the big-
SCRAP (School
Communities Recycling All Paper)
started over a decade ago, with the aim
of providing on-the-ground support for
school teachers, students, other staff and
their communities to change their prac-

gest challenge.

tices and reduce waste. SCRAP began in
1991 when three teachers got together to
persuade the recycling companies that
collections from schools could be via-
ble, even lucrative. The emphasis was
then, as it is now, to make practical, lo-
cally-relevant and lasting changes that
link with classroom activities.

From humble beginnings at
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Holsworthy High School in south
western Sydney the paper recycling
program grew from the original eight
schools to reach over 1400 by the end
of 2000—almost half the schools in
NSW and the ACT. In addition, the
Queensland Department of Education
adopted the program in 1996 and over
300 schools in that state now partici-
pate. The recycling program has suc-
ceeded with the assistance of industry.
A decade-long partnership with VISY
Recycling has ensured the collection
service to SCRAP members, and a re-
turn on the paper collected has allowed
SCRAP to develop and refine its pro-
grams.

An integrated approach

In the past decade, SCRAP has wit-
nessed the change in thinking and prac-
litter
reduction to a ‘zero waste’ approach—

tice—from recycling and

reflecting the fact that environmental
problems are born of consumption—
waste is just a symptom. SCRAP now
offers waste reduction programs that
work on a number of fronts: compost-
ing and wormfarming for green organ-
ics; paper, packaging and toner cartridge
recycling; energy reduction; tree plant-
ing and environmentally friendly pur-
chasing of office supplies and the school
canteern.

The beauty of offering a range of pro-

Everyone gets involved with the SCRAP programs, not just the kids.

grams is that costs in one area—such as
purchasing recycled content paper—can
be offset by savings in another—reduced
waste removal costs. The SCRAP Pro-
gram Manual offers the raft of programs
to members who can choose which ones
they wish to undertake. Many programs
are free or available at nominal cost and
environmentally-friendly purchasing is
made easy with the Green Buys discount

of 15 per cent for all members.

The involvement of the whole school
is encouraged—from students to gar-
deners to parents.

Paper recycling

SCRAP has signed up over half the
schools in NSW to paper recycling.
Opver one third of a typical school’s
waste 1s paper, and good environmen-

THE

- gales Service

Upg
_ STPOGKIS
SEIA FULL MEMBI

S LAR

BLOKE

ower Systems
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with a simple and affordable D.l.Y. transparent window insulation
system, recommended by independent energy advisors.
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[Schoolyard recycling]

tal gains can be made. Recycling saves
money on waste removal costs too—a
priority for every school! The NSW
Government Contract has also brought
many government agencies and non-
profit bodies under the SCRAP um-
brella. Currently over 30,000 tonnes of
paper has been recycled through
SCRAP.

Toner cartridge recycling

Members receive a rebate for cartridg-
es collected when buying remanufac-
tured cartridges. This saves money,
conserves resources, and reduces the
toxic and heavy metal load to landfill
from discarded cartridges.

Green waste reduction

Schools get ‘hands on’ by composting
food scraps and garden clippings to
make healthy mulch for their gardens.
Lessons go outdoors and the school
experiences first hand how practising
environmental responsibility can cre-
ate more pleasant playgrounds. SCRAP
has established green waste programs
with over 50 schools and institutions.
When combined with paper recycling

a typical school can cut their waste by at
least 60 per cent.

Solid waste auditing

Students practice maths and science by
measuring their school’s garbage and by
discussing ‘waste’ as a regional environ-
mental and social issue. They then iden-
tify where potential waste savings can
be made.

Green Buys purchasing

SCRAP has identified a range of envi-
ronmentally-friendly products and
made them available for purchase. Cre-
ating demand for recycled content
products makes sense—it is the ‘up-
stream’ side to waste prevention. As an
added incentive to ‘close the loop” and
‘buy recycled’, Green Buys discounts
of 15 per cent are offered to all mem-
bers. These products are available from
SCRAP throughout NSW.

Co-mingled recycling

This is the only program designed spe-
cifically for schools that want to recy-
cle their containers and packaging, and
is on offer in Southern Sydney only.

The kids learn how to reduce waste by
recycling, and have fun while they learn.

Donmar Recycling collects food and
drink containers from the playground
free of charge.

Greenhouse Action
Program

Inherited recently from the Hawkes-
bury Nepean Catchment Management
Trust, the GAP seeks to involve schools
in tree planting on community and
school land to offset the CO2 impact
of their own energy use. The educa-
tional benefit is for students to under-
stand the nature of the greenhouse
effect and how to counteract it with
simple, positive environmental action
ranging from planting to turning off

lights.

Shifting emphasis from
waste to sustainability

Working with the understanding that
environmental problems don’t fall into
neat compartments, SCRAP has devised
a holistic approach that offers schools
and other organisations a range of envi-
ronmentally friendly options to choose
from—from grounds improvement to
fixing leaky taps. The Sustainable
Schools Program is a unique partner-
ship between SCRAP and other envi-
ronmental educators from
community-based businesses including
Reverse Garbage, The Bower, Oz
GREEN and Greenhouse Action.

All of these groups work actively in
waste reduction, stormwater manage-
ment, biodiversity and water and ener-
gy conservation.

The program is funded by the South-
ern Sydney Waste Board and provides
hands-on guidance for schools to improve
their own environmental sustainability.
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During the ‘EcoSnapshot day’ the
project partners worked with students
to identify and measure the school’s en-
vironmental and economic problems
and come up with ideas and solutions.

At one high school students calculat-
ed the cost of leaky taps, and now the
school knows that it’s cheaper to hire a
plumber to repair the leak instead of
wasting water.

Counting lights and estimating the
number of hours they are left on is part
of the walk-through assessment in the
energy (Greenhouse Action) section.
These results are compared to the actu-
al energy bills and students can then
devise strategies for reducing that con-
sumption. Over half the energy used in
most schools is used to light rooms—
but is anyone in there?

Most students do not know the mean-
ing of the term ‘biodiversity’, but after
the grounds audit they return to class
with a practical understanding, simply
by observing and discussing their find-
ings about living things in their own
school grounds.

Future vision

SCRAP’s future vision is to continue
its work in holistic environmental
education that is practically based.
The focus of this vision is embodied
in the new Environmental Education
Centre which SCRAP is construct-
ing during 2001. Using a block of land
at Holsworthy High School provid-
ed by the Department of Education
and Training, SCRAP will establish
its centre along ecologically-sustain-
able lines. The plan, briefly, is to re-
cycle a disused army barracks from
nearby Ingleburn. The building will
be renovated to suit administrative
needs but with a self-sustaining phi-
losophy underpinning it. With reused
timber donated by the NSW Waste
Boards, a new deck will be added. The

Bower Reuse Centre will donate

The beauty of offering a
range of programs is that
costs in one area—such as
purchasing recycled
content paper—can be
offset by savings in
another—reduced waste
removal costs.

sinks, doors and other fittings. Water
will come from a rainwater tank made
of recycled plastic donated by Reln.
The greywater system will meet the
Australian Standard and the greywa-
ter will be handled on site rather than
going to the sewer. Similarly, the toi-
let will be a composting system (Rota
Loo) also avoiding the sewage system.
The centre’s electricity will be gen-

erated by the sun using a solar array

[Schoolyard recycling]

purchased under the Commonwealth
Government’s PV Rebate Program.
The grounds will be planted using
permaculture techniques and will
model the best in waste avoidance and
minimisation. While the centre will
cater for SCRAP’s administrative
needs initially, it is hoped to develop
a model which will make it a great
place for people to come and learn
about what it is to be sustainable in
our lifestyle practices, from the
ground up.

As a non-profit body with tax deduct-
ible status, SCRAP is interested in hear-
ing from any readers interested in its
programs as well as those with experi-
ence, expertise, equipment and/or ma-
terials which could assist in establishing
its centre. Please contact SCRAP on
telephone: (02)9825 1062, fax: (02)9825

6972 or email eescrap@ozemail.com.au

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

Save money fast, plug into nature today
with the longest established renewable
power company in Nth Queensland...
*SEIA Accredited Remote Area Power
supplies

*Free clean power? from Sun Wind and
Water

*Save time let the sun pump water dis-
cover how cost effective and profit im-
mediately

«Save 30%-100% on fuel and maintenance

Proven results - reliable, robust, quality
products, site assessments, consulting,
design, supply, install and maintain Re-
mote Area Power systems for over 12
years satisfaction guaranteed for: Gov-
ernment departments, resorts, homes,
stations, boats or vans.

We sell it because we live it!

MONEY BACK REBATE on Batteries, In-
verters, Solar Panels, Solar Hot Water,
Wind Turbines.

1800 000 765

planetarypower.com.au
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Want to connect your solar system to the grid? Read this to prepare

yourself for those other details. By Andrew Taylor

ity-based readers may well be

considering installing a grid-

connected solar system to offset
electricity consumption and ‘do some-
thing’ about fossil fuel overkill.

Domestic grid-interactive (GI) sys-
tems, which allow you to both import
from and export to the electricity grid,
have been widely installed in Australia
and internationally. But technology
aside, the process for actually getting
connected isn’t always as straight for-
ward as some may expect.

For the pioneering owners of GI sys-
tems you could say ‘the devil was in the
detail’ when negotiating this relatively
new form of customer/supplier rela-
tionship with their electricity retailer.

Even with the continuing service
improvements helped along by enthu-
siastic people within power companies,
those who choose the grid-connect
pathway should definitely conserve a
little personal energy supply for deal-
ing with some of the unglamorous de-
tails that will be encountered.

Civil disobedience

In the USA some GI system owners
found the non-technical aspects of grid
connecting so disagreeable that it drove
them to skip the official paths altogeth-
er, and just ‘push the sell button’ on their
inverters. These ‘solar guerrillas’ (a
somewhat tongue-in-cheek name used
by Home Power magazine) are satisfied
to just reduce their power bill and feel
good about making clean energy availa-
ble on the grid. Of course they can’t
expect to net export to the grid and re-
ceive a cheque in the mail without the
utility noticing.

At the end of last year, Australia’s own
Wendy and Ray Miller and Dave Keen-

an also ‘pushed the sell button’ without
the official permission of their utility,
but in contrast, they did so as a deliber-
ate and public political act with full no-
tification of the utility involved.

They had had enough, after months of
attempted engagement with their
Queensland utility trying to achieve what
they considered a sensible and straight-
forward arrangement (see their letter
published in ReNew issue 74). These GI
system owners where so disappointed
with their lack of progress negotiating
an appropriate contract that they decid-
ed to defy the law and deliberately pro-
voke a response—immediately
announcing their move to a supportive
floor at the ANZSES conference in Bris-
bane last December. Their efforts were
finally rewarded with a vastly improved
(though not entirely satisfactory) con-
nection agreement, and legal connection
of the Miller’s system.

Despite the imperfections, figures from
the Sustainable Energy Authority of Vic-
toria indicate that almost 500 GI systems
were accredited in Australia last year un-
der the Commonwealth’s PV rebate pro-
gram alone. Indeed, in Victoria nearly 50
per cent of accredited domestic PV in-
stallations were grid connected.

So, there are a growing number of
happy grid-connected homes out there
and some utilities are not only more
familiar with dealing with GI systems,
but are actively trying to remove some
of the impediments to connection.

Utility requirements

Even if you already own a well-designed
domestic PV system, your utility won’t
allow you to supply into their network
unless specific requirements are met. And,
no surprises, every electricity utility in

Australia asks for something different in
terms of arranging a network connection.

You will need to investigate what the
requirements are for your individual
situation, but luckily these considera-
tions fall under a small number of gen-
eral topics, so we can at least prepare
you for what to look out for.

Meeting the standards

All electrical equipment you install must
not pose any safety threat. The concern
foremost in the minds of electricity util-
ities is that no danger exists for line serv-
ice staff. From their point of view, any
independent generator connected to the
grid has the potential to maintain a volt-
age in lines that would otherwise be dead
during a blackout or line works.

Modern Gl inverters have a number
of levels of protection against such a
possibility, and all good ones are certi-
fied to meet the national guidelines to
that eftect. For your system to be eligi-
ble for a government rebate, the invert-
er must comply with the guidelines.
System wiring must comply with the
relevant guidelines and standards, in
particular, appropriate and clearly-
labelled isolating switches.

The utilities are also concerned that
the quality of power supplied is within
acceptable boundaries (voltage and fre-
quency range, for example).

The Sustainable Energy Industry As-
sociation’s (SEIA) accreditation, also re-
quired under government rebate
programs, is all that may be required to
satisfy the utility.

Special meters?

Depending on the company and the size
of the system, the installation of a spe-
cial meter may be required to deal
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with the bi-directional flow of power.
The possibilities include the following:
* A normal meter running both di-
rections. This has been the source of a
number of problems, as some meters
are not designed to go both ways. Some
may even have a mechanism preventing
‘backwards’ flow, while others may
sneakily add up exported flow as if it
was imported—thus increasing the bill,
not reducing it! Most rotating-disk
meters should function equally well
with power flowing in both directions.
* Anew ‘net’ meter running both di-
rections. This is a single meter made to
run backwards and subsequently pro-
vide a single figure for a household’s
net import/export.
* ‘Bi-directional meters’ using dual
meters that record the amount imported
and exported. It seems that many utilities
are tending towards this setup. One rea-
son being that conflicts over billing (such
as a customer accusing the utility of not
crediting them enough supply) can be re-
solved with greater ease. Some owners
have expressed concern over the poten-
tial these meters offer for different tarifts
being applied for electricity supply/con-
sumption. The utility typically will re-
tain ownership of the meters but you may
well have to pay the installation fee, up to
a few hundred dollars. Again it depends
on the utility involved.
* Some retailers are happy to just
‘deem’ the output, that is, make a yearly
estimation based on the system size and
location, with respect to the solar radi-
ation zones in Australia.

Billing—arrrg!
Obtaining a suitable billing arrange-
ment is sure to be an important factor
in going ahead with a GI system. It is
definitely worth putting some effort
into making sure things are set up satis-
factorily and proceeding as you expect.
The way you are billed may depend on
the size of your system and the rate paid
may vary with the amount you export. For
net billing arrangements, the period of

billing may be significant—a yearly bill-
ing may be more beneficial for PV own-
ers to account for seasonal variations.

Be aware of different tariff regimes
and how they may overlap with your
billing agreement. For example, if you
are importing Green Power you proba-
bly won’t be getting paid that same pre-
mium for exporting your own clean
energy to the grid (although it is ru-
moured that one retailer is now paying
the equivalent rate for home-grown
Green Power). Many utilities offer a
variety of special tariffs (like ‘oft peak’)
that will all have specific requirements.

When the Renewable Energy (Electric-
ity) Act becomes effective from
1 April 2001, owners of GI systems will
become eligible to earn Renewables Cer-
tificates—the form of tender being used
by the government to measure the amount
of renewable energy being generated.
These certificates may have some value
down the track (see our Green Power
buyer’s guide, page 46 for more informa-
tion about the ACT and certificates).

Also, find out how GST will apply to
your billing. But don’t worry, you won’t
need to obtain an ABN, especially for a
residential GI system.

Insurance

Whereas most utilities simply encour-
age GI system owners to cover them-
selves with public liability insurance,
at least one NSW electricity retailer
currently requires that owners also have
a policy that specifically mentions the
interests of the company. While achiev-
able, this adds the step of convincing
insurance company staft to make such
an atypical amendment, and the subse-
quent phone calls to head offices.

Paperwork

Aside from providing the required accred-
itation documentation, the electricity re-
tailer may have a little of its own
paperwork which needs to be complet-
ed before you get connected. As with eve-
rything else, it depends on the utility

involved, but in general it seems there are
two main types of document you may
come across. (Note: some state legisla-
tion requires anybody intending connect-
ing in parallel with the grid to seek the
prior permission of the utility involved.)
* A Formal Application for connec-
tion: many utilities don’t require such an
application, if they do, it most likely won’t
require an application fee and shouldn’t
take more than a few days to process.

* A Connection Agreement: many
utilities don’t have these at all, or require
one only for systems over a certain size
(for example greater than 3kW). If it is
required, expect this to be up to 10 pages
long. In general it will be intended to
assure the company that your system has
been tested properly and is safe, that you
understand how to use your system and
that you won’t modify it without telling
them. It may also cover the billing ar-
rangement you agree to.

Enthusiasm within

The good thing to remember when eval-
uating a GI system for your own situa-
tion is that there definitely are people
within the utilities who are enthusias-
tic and approachable about making your
sustainability dream come true.

There are still a few uncertainties to be
overcome, but the energy retailers are pro-
gressing along the learning curve and staff’
at the general call centres will probably
even know who to connect you to (if they
can’t answer your questions themselves)
when you start your investigations.

Further resources

*ARGON email group. To sign up contact:
ARGON-subscribe @egroups.com

* Alternative Technology Association provides
free technical advice to its members, runs so-
lar electricity adult education courses, and pub-
lishes information booklets on grid-connected
solar electricity systems (see page 59).

* Utility call centres (see table, page 49)
*Sustainable Energy Development Authority
New South Wales ph:(02)9249 6100,
www.seda.nsw.gov.au has a list of relevant con-
tacts within power companies and a summary
of their policies. As does Sustainable Energy
Authority of Victoria ph:1300 363 744,

WWW.seav.vic.gov
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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. The Hof 100 is

heating up,
with almost 60
participants to
date.

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

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

W e have recently built a house in
the Maitland area and have in-

stalled a Quantum heat pump hot water
system. The reason we chose the heat
pump type is that in our subdivision it
was not acceptable to have normal solar
panels facing the road, which on our
property is north. We believe they don’t
look very attractive.

With the Quantum system they can be
put on any side of the house and can be
colour matched to suit the roof. We were
also after a split system so that there was
not too much weight on the roof, as this
would have cost more to strengthen and
would have been too expensive. The pan-
els fitted to our roof weigh less than 80kg.

The system works in any temperature

down to minus 15 de-

%
e~

J

grees. It is obviously not
as efficient at this tem-
perature but still beats
direct solar as an overall
system. Recently we had
zero degrees in the

morning and the water

was still 60 degrees. The

pump is really quiet. All

i round a really great sys-
- | tem.

B GlennLawson,

Ashtonfield NSW

£

e ST A T by AR
D uring November 1999 we (Jaap,
Leanne and Emma den Hartog) had
a new Edwards 305LX Solar HWS in-
stalled on our house to replace our 12-
year-old gas hot water system. The
stainless steel tank was an attraction, as
was the price compared with other

Discounts are available to ATA members from these participating companies

SOIﬂhﬂrt

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

SYSTEMS

Showroom at
45 Industrial Drive
Braeside VIC 3195

ph:03 9587 1934

~
SOLCO

PO Box 461
Cannington WA 6987

ph:(08)9356 2844
www.solco.com.au
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makes on the market. It also has an anti-
freeze system, which is definitely needed
in Canberra.

The solar hot water system is mounted
at about 25 degrees elevation, facing true
north and located about the centre of the
house, which is close to the kitchen. The
previous system was at the western end,
which caused some problems in getting
hotwater to the ensuite at the eastern end.
Installed at the same time was an adjust-
able tempering valve under the kitchen
sink, which controls the hot water tem-
perature for the whole house. We were
keen to install the tempering valve to pre-
vent scalding as the water can get pretty
hot particularly in summer. The system
is also connected to off-peak electricity
which gave us a rebate of $150 and cheaper
electricity when we need it.

The initial energy bills for gas and
electricity for the first three months
were interesting in that the gas bill went
down about $50 to $60 and the electric-
ity bill went up about 50 cents. For the
fun of things I am monitoring and
graphing energy consumption and costs
to compare with previous years.

Jaap den Hartog, Evatt ACT

A number of years ago we decided
that as soon as our gas hotwater
service died we would invest in a solar
system. We did loads of homework. We
compared the features of each model

A Tl

At u.:,':,. o

his year it’s been down below

minus five degrees celcius and there
have been several sprinklings of snow
at ‘Kirribirri’, an 80 hectare bush block
north of Goulburn, NSW. The block is
not connected to mains supplies so
imagine our joy when in July, after
months of waiting, an Edward’s solar
water heater finally made it from its
boxes to the roof. A Metal Dynamics
Gourmet Cooker is linked to the hot

and selected the unit that would be right
for not only our immediate needs, but
one that would add resale value to our
house, as well as perform well while
we had visitors—the Solahart Black

Chrome XII, with its
12 year warranty.

Old Faithful gave
up in June this year so
we called Solahart
and they agreed to in-
stall the unit within a
wecek. They also im-
mediately sent out
their representative
with a small electric

water system for boosting while simul-
taneously supplying space heating and
heat for cooking. After camping in the
shed and then in the shell of the house
without any heating, its great to now
have lots of hot water just waiting for
use without having to do another thing.
In the future we’re looking forward to

lots of electricity from the sun too.
Robyn Fry and Sarah Miller,
Leichhardt NSW

Our unit was installed right on sched-
ule and we can recommend the profes-
sional manner in which it was done.
The electrician then connected the off-
peak electric booster.

We added a dual digital thermom-
eter with two thermocouples on the
side of the tank. This gives us some
relative readings which enable us to
calculate the amount of hot water in
the tank.

During this winter we have been
able to occasionally bypass the booster
as we have had sufficient hot water
for our needs. This is our contribu-
tion to environmentally friendly en-

hot water service to  ergy use.
tide us over for the Robyn and Colin Horsley,
| next few days. Patterson Lakes VIC
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Negotiating deregulation

Full retail contestability is now upon us, and you may soon be able to shop

around and choose your own energy retailer. Erika Maksem describes the

steps required to negotiate a new supply contract

ompetitive pricing, greater effi-

ciency, more flexibility and a

choice of service levels—these
are just some of the windfalls being
promised to businesses and larger
households with the expansion of re-
tail contestability in the electricity mar-
ket on 1 January 2001.

In issue 72 of ReNew we explained
contestability and looked at the impli-
cations of deregulation, its background
and how it is structured. We will now
expand on this by investigating the
things we all should know when we
become contestable.

Contestability

Whether or not you are eligible to
choose your electricity retailer (known
as contestability) is determined by your
annual electricity consumption meas-
ured in megawatt-hours (MWH).

Contestability began in Victoria in 1994,
and has since occurred in stages begin-
ning with the largest consumers in New
South Wales, the Australian Capital Ter-
ritory, Queensland, South Australia and
Western Australia. All electricity custom-
ers in NSW Victoria, the ACT and SA
using more than 160MWH per annum, as
well as Queensland customers using more
than 200MWH per annum, are already
contestable.

In NSW, two or more sites using
more than 100MWH per annum, with
an individual customer’s annual expend-
iture on electricity reaching $100,000,
and sites aggregated under one contract,
are also contestable.

On 1 January 2001, the move into full
retail contestability (FRC) continued
as small-to-medium businesses and

larger households in New South Wales,

the ACT and Victoria became contesta-
ble. By 2003, FRC is scheduled to be in
place when all electricity customers in
NSW, the ACT, Victoria, Queensland,
SA and WA become contestable. As Ta-
ble 1 shows, the deregulation of the gas
market will continue with NSW, the
ACT and SA in July 2001. (Note that
due to long transmission distances, the
Northern Territory will not be contest-
able, nor will Tasmania due to the lack
of an electricity interconnection with
Victoria.)

Service options

When you become a contestable cus-
tomer you have three options:

1. Negotiate a contract with your ex-
isting retailer.

2. Negotiate a contract with another
retailer.

3. Continue to be supplied by your exist-
ing retailer under a ‘deemed’ contract on
published prices and terms. (Note: An
added option for larger customers that are
willing to manage their usage and expo-

sure is to purchase electricity wholesale.)

If you do not enter into a new con-
tract with your existing supplier or an-
other supplier, you will be ‘deemed’ to
have a contract with your existing sup-
plier. Retailers are required to publish
details of deemed contracts containing
minimum terms and conditions. How-
ever, if you wish to enter into a new
contract, you will be able to choose
from a range of product and service
packages from retailers. You can accept
a published offer or negotiate an alter-
native package to suit your needs. This
is called a market contract.

While you may be eager to sign up with
another retailer promising a better deal,
Victorian retailer TXU (formerly East-
ern Energy) advises not to rush into mak-
ing a decision about your retailer for three
reasons. First, there are some regulatory
issues that still need to be decided which
will affect the structure of charges that
you’ll eventually pay. So until these are
finalised costs quoted may be inaccurate.
Second, energy companies are still in the
process of developing the various ofters
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and products so it may be worth seeing
all that is on offer before making a deci-
sion. Last, even if customers choose not
to do anything before the commencement
of competition, they will continue to be
supplied by their current provider and
stay on regulated prices.

Negotiating a market
contract

If, after investigating what all the differ-
ent retailers have to offer, you decide to
negotiate a contract with a different re-
tailer or renegotiate your contract with
your current retailer, Victorian retailer
PowerCor recommends you take the
following 10 steps to ensure you get the
best deal possible.

Step 1: Develop an energy strategy to
provide a foundation for your future
energy decisions.

Step 2: Collect information on your his-
torical usage of electricity as retailers will
need arecord of at least the past 12 months
of your electricity usage to calculate your
annual consumption in MWH. If you can-
not locate your records, contact your cur-
rent retailer for your historical records as
you are entitled to receive your last two
years’ billing information free of charge.
It is also useful to know your ‘load pro-
file’ or how your consumption varies
during the day and throughout the year, as
it will help you and your retailer better
predict your future consumption and
manage the purchase of electricity.

Step 3: Make sure you know which
part of your energy bill is competitive
by determining the network charges
from your host distributor.

Step 4: Develop and use a specific ‘Re-
quest for Tender’ (RFT) as an open
discussion of your needs and limita-
tions as this will allow retailers to of-
fer creative options customised for
you.

Step 5: Insist that all tendering retailers
reply in a standard format so that you can

Electricity and gas contestability

timetable*
Electricity

NSW 1 January 2001
NSW 1 July 2001
NSW 1 January 2002
ACT 1 January 2001
ACT 1 July 2001
ACT 1 January 2002
VIC 1 January 2001
VIC 1 January 2002
QLD 1 January 2002

SA 1 January 2003

WA 1 January 2002
Gas

NSW 1 July 2001

ACT 1 July 2001

VIC 1 September 2001
QLD 1 December 2000
QLD 1 September 2001
SA 1 July 2001

WA 1 January 2002
AWA 1 July 2002

100 MWh pa

> 40 MWh pa

Remainder

> 100 MWh pa

> 40 MWh pa

Remainder

> 40 MWh pa

Remainder

Remainder (< 200 MWh pa)
Remainder (< 160 MWh pa)
Remainder (< 1 MWh pa)

Remainder (< 1 T) pa)

Remainder (< 1 TJ pa)

Remainder (<10 T) pa)
>100 T) pa

Remainder

Remainder (< 10 T) pa)
1T) pa

Remainder

T) = terajoules (One million megajoules (M)))

* Last updated 23 November 2000. These dates are based on current
industry understanding and are subject to change.

Source: Great Southern Energy

make an ‘apples to apples’ comparison.

Step 6: Evaluate the tender, making sure
that all retailers have costed equal
amounts of energy in their quotes; that
energy is properly spread across ‘peak’,
‘off-peak’ and ‘shoulder’ time frames,
or the time frames as specified in your
tender; that all costs other than network
costs are included in the retail offer and
other documents, before compiling
your shortlist of retailers.

Step 7: Negotiate further with your
shortlisted retailers.

Step 8: Determine your initial choice
of preferred retailer and have them sub-
mit the particulars of their support
structure in servicing your account,
looking for retailers that are commit-
ted to long-term partnerships.

Step 9: Enter into a contractual arrange-
ment.

Step 10: Develop an energy efficien-

Table 1

cy plan with your retailer.

All electricity customers have the
same basic terms and conditions in their
contract with their existing retailer,
known as a ‘standard contract’. If, after
shopping around, you choose to change
suppliers, you need to negotiate a new
contract known as a ‘market contract’
that may have different terms and con-
ditions than the ones you are used to.
Your retailer must tell you how a mar-
ket contract differs from a standard con-
tract. If you sign a contract with a new
retailer, they will notify your current
supplier that you’re swapping.

Aggregating

When people come together in the en-
ergy market to secure themselves better
deals on their electricity and services,
this is known as aggregation. When you
become contestable, you can aggregate
in a number of ways including adding
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[Negotiating deregulation]

together your contestable electricity
supply points, physically configuring
your electricity supply points so that
combined, they consume a certain
threshold of electricity, or by combin-
ing with other customers that have sup-
ply points consuming a certain
threshold of electricity. Talk to your
retailer to find out more.

Metering

To change your retailer from 1 January
2001, you will need to install an interval
meter with a communication link to
record your electricity consumption on
a half-hourly basis, as this is how often
the wholesale electricity pool price
fluctuates. The meters enable retailers
to purchase electricity from the whole-
sale market and will also help you mon-
itor your consumption patterns and
manage your usage.

The cost of installing, maintaining and
remotely reading an interval meter costs
$800 to $1000 per annum, so if you are not
changing retailer but would like a new
meter, carefully weigh up the benefits of
having one installed. Fortunately for small
households, once FRC competition be-
comes available, customers using less than
160MWH each year will not need an in-
terval meter to change supplier.

Each interval meter has a number
called a National Metering Identifier
(NMI) which retailers use to identify
the premises being supplied and to
transfer your electricity account as you
change retailers. If you change premis-
es, you will be issued another NMI.
When you change retailer, they may pass
the full cost of the metering onto you
or may absorb some or all of the cost in
the network tariff they offer you.

Fortunately, as the cost of metering is
set by competition, lower cost meter-
ing including using your existing basic
meter should be available by the end of
2001. A metering provider will install
your meter and communication link and

a metering data agent will read the me-
ter, both of which will be chosen by
your retailer. If you do not change re-
tailer and have a meter installed, it will
be the retailer’s responsibility to organ-
ise installation, maintenance and read-
ing.

At the end of your retail contract, your
new retailer may take over your meter
from you old retailer, but it will most
likely be replaced and your old meter
returned to your old retailer for re-use.
Pricing
Government has the reserve power to
regulate retail prices and is presently
keeping them under review. If retailers
want to change the price for deemed or
standard contracts, they have to give you
two months notice. However, if you
enter a market contract, the price of-
fered is not required to be published
and may be varied in line with your con-
tract. Before you sign a market contract,
make sure you are aware of, and under-
stand, any additional charges that you
may incur and, if it is a fixed-term con-
tract, make sure you ask your retailer
about any penalty fees.

With regards to the cost of buying
electricity, Victorian retailer North
Power points out that it is unclear
whether competition will reduce pric-
es. For example, electricity currently
costs about 12 cents per kWH, about
eight cents of which comprises nation-
ally and locally regulated transmission
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charges, and the other three cents for
the electricity itself. No matter which
retailer you choose, the transmission
charge will remain regulated by your
State Government. However, North
Power predicts that in a competitive
market there will be other incentives
for customers to sign up with a particu-
lar energy company.

Dual fuel arrangements

The competitive gas market commenced
in NSW in 1997 and in Victoria on
1 October 1999. FRC in the Victorian gas
market, which is currently set for
1 September 2001, is expected to be
pushed back to align with FRC in the
Victorian electricity market which will
probably not be completed until 1 Janu-
ary 2002. Victorian retailer CitiPower has
been successfully selling gas in NSW
since December 1999 when contestabil-
ity was introduced to large business cus-
tomers there. Dual fuel arrangements
offer competitive pricing as well as the
ease of having just one point of contact
for all your energy needs. Contact you
retailer to find out more.

Sources

* Oftice of the Regulator-General, Vic-
toria, 40-160MWH Customers—Choice
of Electricity Retailer, November 2000

* Oftice of the Regulator-General,
Victoria Ph: 1300 134 575,
Www.reggen.vic.gov.au

*Your electricity retailer (see our con-
tacts table on page 49).
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SOLAR POWER PRICE CRASH

CANON / UNI-SOLAR PANELS

At last ! the breakthrough in performance and price you
have all been waiting for. Uni-Solar’s triple junction, thin film
P.V power panels represent the state of the art in
photovoltaic power. These incredible, glass free units have
some unique attributes, that leave glass framed crystalline
solar cells in the shade ! A positive temperature response,
shadow tolarence, unbreakable construction, very low
embodied energy and weight, and lowest consumer cost.

The remarkable Uni-Solar triple layer panel is receptive to
a wider spectrum of solar rays, (blue, green and red) and
can produce 23% more actual battery charging amps than
similarly rated mono or poly crystalline type solar panels,
under realistic, high temperature Australian conditions.
Formed as one, onto a thin steel foil sheet in an advanced
roll to roll process. A solar electric World from dream to real !
Energy revolution underway ; Get on board or rue the day !
www.unisun.com.au or www.uni-solar.com

Inc GST
Canon / Uni-Solar  US-64 Framed $ 575
Canon / Uni-Solar  US-42 Framed $ 399
Canon / Uni-Solar  US-32 Framed $ 319
Canon / Uni-Solar  US-21 Framed $ 249
Canon / Uni-Solar  US-11 Framed $ 183
Canon / Uni-Solar us-5 Framed $ 109
Canon / Uni-Solar USF-32 Flexible mat $ 499
Canon / Uni-Solar USF-11 Flexible mat $ 229
Canon / Uni-Solar USF-05 Flexible mat $ 135

PLASMATRONIC REGULATORS

These brilliant Aussie made solar charge regulators have
the edge on performance and value. The PL series feature
a digital display of essential solar system parameters, volts,
amps in, amps out, amp-hours in and amp-hours out. With
the optional PLS and shunt adaptor, the inverter load amps
and daily amp-hours consumed can also be displayed. The
PL series are multi voltage units and suitable for all battery
types via three pre set programmes, and a fourth program
which allows the user to fully customise regulator setpoints.

Inc GST
PR 1210 12 volt 10 amp basic regulator $ 72
PR 2410 24 volt 10 amp basic regulator $ 72
PL-20 12/24/48 volt 20 amp smart controller $ 241
PL-40 12/24/48 volt 40 amp smart controller $ 330
PL-60 12/24/48 volt 60 amp smart controller $ 550

Regulator accessories

PLM Remote control for PL models. $TBA
PLI Serial interface for PC / Modem $ 99
PLS Shunt adaptor (AD converter) for PL regs$ 99
SH-100 Shunt, 100 Amp, 75mv $ 50
SH-200 Shunt, 200 Amp, 50mv. $ 99
PCTP  Temperature sensor. Bolt on M8 lug $ 50

TRUE SINE WAVE INVERTERS

To convert solar or wind generated power into a more
useable form, a true sine wave inverter is essential. Try to
avoid modified sine wave, quasi sine wave or pseudo sine
wave units, or most appliances will deliver degraded
performance. True sine wave units as produced by these
leading Australian manufacturers will ensure the best value

and performance from your renewable energy system.

Inc GST
S.E.A SEAP-12-150 12v 150/ 400 watt $ 373
S.E.A SEAP-12-450 12v 450/ 1200 watt $ 895
Selectronic SE-12 /12 12v 600/ 1500 watt $ 1144
Latronic 47-BKZ-12 12v 700/ 2400 watt $ 1209
S.E.A SEAP-12-800 12v 800 /2400 watt $ 1522
S.E.A SEAP-12-1K3 12v 1300/ 3900 watt $ 2067
Latronic 412-BKZ-12 12v 1300/ 3800 watt $ 1899
Latronic 518-BKZ-12 12v 1800/ 5000 watt $ 2331
S.E.A SEAP-12-2K0 12v 2000 / 5000 watt $ 2957
S.E.A SEAP-24-250 24v 250 / 725 watt $ 470
S.E.A SEAP-24-500 24v 500 / 1400 watt $ 895
Selectronic SE-12/24 24v 700 / 2000 watt $ 1144
Latronic 48-BKZ-24 24v 800 / 2800 watt $ 1242
Latronic 415-BKZ-24 24v 1600 / 5000 watt $ 2100
Selectronic SE-22 12/24v 1600 / 5000 watt $ 2309
Selectronic SE-32 24v 2400/ 7000 watt  $ 2969
Latronic 525-BKZ-24 24v 2500/ 7500 watt  $ 2573
Latronic 530-BKZ-24 24v 3000 / 9000 watt $ 2861
S.E.A SEAP-24-3K0 24v 3000 / 9000 watt $ 3453
Latronic 530-BKZ-48 48v 3000 / 9000 watt $ 2861

Selectronic SE-42
S.E.A SEAP-48-3K8

48v 3600 / 10000 watt $ 3637
48v 3800 / 10500 watt $ 3531

EXIDE ENERGYSTORE BATTERIES

We have been supplying these premium, deep cycle, home
power system batteries for 18 years, and we know they can
easily last 10 to 13 years in a correctly designed system.
Rated at 4000 cycles, individual 2 volt cells are made into
battery packs of various configurations, depending on
voltage and capacity. These are long life, low maintenence
power storage batteries, that have become a standard over
the past 20 years due to reliability, performance and price.

Inc GST
EXIDE 12RP340 12v 4080 watt-hours $ 898
EXIDE 12RP570 12v 6840 watt-hours $ 1090
EXIDE 12RP830 12v 9960 watt-hours $ 1558
EXIDE 12RP1350 12v 16200 watt-hours $ 2283
EXIDE 24RP340 24v 8160 watt-hours $ 1796
EXIDE 24RP670 24v 16080 watt-hours $ 2378
EXIDE 24RP910 24v 21840 watt-hours $ 3133
EXIDE 24RP1080 24v 25920 watt-hours $ 3540
EXIDE 24RP1350 24v 32400 watt-hours $ 4567
EXIDE 48RP670 48v 32160 watt-hours $ 4756
EXIDE 48RP830 48v 39840 watt-hours $ 5430
EXIDE 48RP1080 48v 51840 watt-hours $ 7346
EXIDE 48RP1350 48v 62800 watt-hours $ 9134

UNIVERSALITY OFTHE SUN (UNI-SUN ) www.unisun.com.au
P.O Box RN231, Palmyra, WA 6157 .Ph 08 9317 6113. Fax 08 9317 6114

Since 1985! 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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Green Power buyer’s guide

Most Australians can directly support renewable energy by choosing to

buy Green Power. We look at what’s available, where it’s generated and

how you can buy clean electricity from your retailer. By Kulja Coulston

n just four years Green Power has
developed from a tenuous product
on offer to only a few electricity
customers in New South Wales, to be-
ing one which is available from almost
every electricity retailer in the country.

Green Power is consumer-driven—the
more households that choose to pay a lit-
tle bit more for ‘green’ electricity than
for that sourced from dirty coal-fired
power stations, the more renewable en-
ergy the electricity retailer will purchase.

Due to the increase in product de-
mand, all NSW, Victorian, Queensland,
Western Australian, South Australian
and ACT electricity retailers have in-
troduced accredited Green Power prod-
ucts in their franchise areas. The
Northern Territory will have a product
on offer in the next 12 months.

Now that more than 96 per cent of
electricity consumers in Australia have
the opportunity to choose environmen-
tally-sound electricity from their retail-
er, we thought it was a good time to see
what was on ofter.

History

The Sustainable Energy Development
Authority (SEDA) in NSW introduced

the Green Power program in April 1997
as a way to promote the installation of
new renewable electricity generation.

The program is now available nation-
ally and is administered by the National
Green Power Accreditation Steering
Group (NGPASG) which was estab-
lished in May 2000. The NGPASG is a
collaboration of participating energy
agencies in NSW, Victoria, Queensland,
South Australia and the ACT. SEDA is
the appointed project manager.

Why you pay more

As companies strive for larger market
shares in the deregulated National Ener-
gy Market (NEM), Green Power pro-
vides a market incentive for investment
in renewable energy. The customer pays
more to cover the higher cost of environ-
mentally-responsible energy generation
which may not otherwise be purchased.

Electricity from coal-fired power sta-
tions costs about three or four cents per
kilowatt hour (kWH) to produce (this
does not include network and billing
costs), wind power costs between 7.5 and
10 cents per kWH and solar can be up to
40 cents per kWH. Without customer and
government-driven demand for cleaner

Photo: ustralian Inland Energy and Water

energy production there would be little
incentive for companies to invest in it.

Success so far

One of the main impetus behind
Green Power is the development of
new renewable energy generators. To
date there have been 70 new genera-
tors accredited since the introduction
of the program. This will continue, as
retailers are required to source 70 per
cent of Green Power from projects
commissioned since 1997. Last finan-
cial year the requirement was 60 per
cent from new projects.

How do | know it’s really
‘green’ energy?

Winning the confidence of the public
is the greatest challenge for the Green
Power program. A public rightfully
skeptical of the environmental creden-
tials of large power companies is diffi-
cult to convince of the legitimacy of
Green Power.

The National Green Power Accredi-
tation Program (NGPAP) is rigorous
in its protection of the integrity and qual-
ity of Green Power.

All products sold with the Green Pow-
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er tick of approval are accredited under
the NGPAP and individually assessed to
verity that they comply with high envi-
ronmental standards. Generators using
native forest products, major flooding
hydro or municipal waste incineration
are not able to be accredited for Green
Power because many customers would
not support their inclusion.

Sources which are able to be approved
include biomass from landfill, sewage
plants and sugar mills (bagasse), and
wind, solar and hydro plants. The
guidelines are available from
Www.greenpower.com.au or from your

participating state energy agency.

Wood wastes

One of the issues which has chal-
lenged the Green Power program over
the past 12 months is the issue of sus-
tainable biomass. Due to customer
concerns about woodchips from na-
tive and old-growth forests, the Green
Power program administrators ap-
prove only sustainable forestry plan-
tation product for use in electricity
production.

Generators proposing to use wood
wastes as a source of Green Power must
prove that the waste is not sourced from
‘plantations that clear, or have cleared
after 1990, existing old growth or native
forests’, among other management re-
quirements. The complete Definitions of
Renewable Energy and Wood Sources docu-
ment is available from the Green Pow-
er website. There are currently no
accredited Green Power generators us-
ing wood waste as a fuel. If you are con-
cerned about the source of the Green
Power product offered by your retailer,
don’t just assume the worst, find out
more from your state energy office or
retailer.

Do not confuse Green
Power with the Act

It is now mandatory that retailers and

large buyers of electricity
source an additional two
per cent electricity from
renewable sources. The
Renewable Energy (Elec-
tricity) Act (also known
as the Mandatory Renew-
able Energy Target), was
passed by parliament on 8
December 2000 and be-
comes effective from

1 April 2001.

Green Power adminis-
trators and the majority of
electricity retailers sup-
ported the decision to
keep Green Power sepa-
rate from the Act. Asare-
sult, it remains a way for
custormers to continue to
pay more for ‘green’ elec-
tricity sourced in addition
fo their retailer’s manda-
tory requirements.

This legislation is designed to stimu-
late more investment in the renewable
energy industry and provide an additional
9500 gigawatt hours of renewable gener-
ation by 2010. Unfortunately the Act
leaves open the opportunity for a ‘least
cost’ approach to meeting the renewa-
ble energy requirements.

The definition of what constitutes
‘renewable’ energy biomass under the
Act classes electricity generated from
burning woodchips from native forests
as ‘renewable’ energy, which therefore
allows it to form part of a retailer’s man-
datory requirement.

Administering Green Power

As there are now two types of renewa-
ble energy being sourced by retailers, it
is important to differentiate between
them. Renewable energy is measured
in Renewable Certificates which are is-
sued to retailers when any approved re-
newable energy is purchased.

Electricity retailers then submit the

certificates earned under the Act to the
new Office of the Renewable Energy
Regulator to prove they have met their
obligations. Green Power certificates
are submitted to SEDA and ceremoni-
ally destroyed. This system will ensure
there is no opportunity for ‘double-
dipping’ and claiming Green Power
credits as part of mandatory require-
ments.

How much Green Power is
being generated?

Most electricity retailers are purchas-
ing more Green Power than they are
able to on-sell to customers, with al-
most 700,000 megawatt hours (MWH)
of renewable energy purchased by re-
tailers last year. There are currently
62,000 Green Power customers pur-
chasing over 300,000 MWH from re-
tailers. If this power was sourced from
coal-fired power stations it would pro-
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duce about 300,000 tonnes of greenhouse
gas emissions. (IMWH coal-fired elec-
tricity = 1tonne of greenhouse gas emis-
sions.)

The uptake of Green Power is still
quite low, but growing. Worldwide
there are Green Power products availa-
ble in Europe, the United Kingdom and
United States. As the effects of serious
climate change become impossible to
ignore and the renewable energy indus-
try strengthens, no doubt demand for
Green Power will continue to grow.

Signing up

Customers are required to take the ini-
tiative to sign up to Green Power—and
it’s not always easy. Some companies do
not promote their Green Power prod-
uct, and as a result customer service staff
can be unfamiliar with it. If you find help
is hard to come by don’t just give up.
Instead, ask to speak with the environ-
mental manager—they all have one.

Every retailer’s product has a difterent
name, payment structure (although it is
usually a premium paid on top of what
would otherwise be charged for electric-
ity), source, procedure and conditions.

We found it was generally better to con-
ductany investigation over the internet as
the information was almost always more
comprehensive than what we could find
out over the phone, and most companies
provided an electronic sign-up form
which could be easily submitted.

Reading the table

We have tried to include as much infor-
mation as possible to help you to make
an informed decision about your retail-
er’s Green Power product.

Sector: Due to deregulation, the Na-
tional Energy Market has been divided
into sectors: contestable, commercial
and domestic. In some cases different
products are available to each sector.
Product options: Customers choose

Moreland Council’s 7kW solar pergola provides shade at the entrance of its main
offices in Coburg VIC, and generates electricity for Citipower’s EcoPower customers.

what percentage of their electricity con-
sumption is sourced from renewable en-
ergy. This can also be in the form of a
price cap.

Energy mix: the percentage break-
down of energy sourced from different
generator types.

Electricity from new generators: Re-
fers to the percentage of Green Power
sourced from ‘new’ generators (those
commissioned since 1 January 1997). For
the year 1999/2000 all retailers were re-
quired to source 60 per cent from new
generators, this rose to 70 per cent in
2001.

Source: More information about the
source of electricity is available on the
Green Power website.

Premium: Prices are supplied as a pre-
mium price in cents per kilowatt hour,
unless otherwise stated in the notes. For
example, if you are already paying 14
cents per kWH for electricity and the
Green Power premium is 3 cents you
will pay 17 cents per kWH for Green
Power. NB: We were unable to en-
sure all prices include GST.

Important contacts

Green Power website
WWW.greenpower.com.au or contact the
project manager.

Project Manager

New South Wales

Sustainable Energy Development
Authority, PO Box N442, Grosvenor
Place 1220 ph:(02)9249 6100,
fax:(02)9299 1519, www.seda.nsw.gov.au

NB: A handy number for NSW electricity
customers is 136 206 which directly
connects you to your local retailer.

Energy Agencies

Australian Capital Territory
ACT Government Urban Services
GPO Box 158, Canberra 2601
ph:(02)6207 6250

Victoria

Sustainable Energy Authority Victoria
215 Spring Street Melbourne 3000
ph:1300 363 744, www.seav.vic.gov

Queensland

Department of Mines and Energy

GPO Box 194 Brisbane 4001 ph:(07)3237
1435, www.dme.qld.gov.au

South Australia

Office Primary Industries and Resources
Level 19 Wakefield House, 30 Wakefield
Street Adelaide 5000

ph: (08)8226 5500, www.pir.sa.gov.au

Western Australia

Oftice of Energy

Level 9/197 St Georges Terrace
Perth 6000 ph: (08)9420 5648
WWW.CNergy.wa.gov.au
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Percentage

Source

Premium

Ph: (08)9326 4911
Fax: (08)9326 4595

Total sales Energy mix (%sales) sourced oa
n Product Product 1999/2000 ) . price in
Retailer name options Launched 1&5’5\)/'9%%2)0 from ‘new (More than one retailer can source cents per Comments
generators
(after 1997) from one generator) kWH
Solar | Wind | Hydro | Biomass
Biomass: Belconnen landfill ACT, : " "
ActewAGL Mugga Lane landfill ACT, Broadwater izs'd;nzuzali\fvws"é?ggon
www.actewagl.com.au Sugar NSW, Sarina Sugar QLD, South | 1449, 3.3 Copmmercial cu‘s)tomerys'
CROBod36H Sreen 50%, 100%| Mah | 10550 | 0.1% 617%| 38.2% |  66% Johnstone Sugar QLD. 50% 1.65 | are divided into three
Canberra City ACT 2601 Choice ' 1999 ! ) — . - Hydro: Bendora Stromlo mini hydro ACT, | = & f
Ph: 1800 447 336 Mount Piper Hydro NSW, (inc GST) | groups. Contact for
fx: (02)6248 3544 Rubicon VIC. B oy
Solar: Olympic Solar Village NSW. P ps.
AGL Electricity Limited 10% 0.55 | Commercial customers
www.agl.com.au AGL 10%, 25%, | September Biomass: Tully Sugar Mill QLD, 25% 1.1 | can select between 1%
Level 2/333 Collins Street Green 500/0' 10000/' Figgg 2484 4% 96% 78.4% Broadmeadows Landfill VIC 50% 2.2 | and 100% green energy
Melbourne VIC 3000 Energy o ° - - Solar: Wilpena Pound SA 100% 4.4 | NB: High % solar due to
Ph: 131 245 (inc GST) | small demand (MWH)
Biomass: South Johnstone Sugar QLD,
Tully Sugar QLD . ;
Advance Energy . A i ) : No premium prices.
www.advanceenergy.com.au Hydro: NSW: Wellington-Magquarie Green Power payment
ROIBO2 Green 509, 100% | June 1997 | 30,418 | 0.3% 66.3%| 33.4% | 65.9% Rlver'Ya\?vsagﬁgﬁﬁdm’n?eembom' See calculated as
Bathur_st NS\;\/952)795 Power - Solar: Western Plains Zoo NSW, comments pgrézuzr?t:gdessg/nf gllté?;?l.
Fax: (02)6338 3454 5 d'S‘gt}‘;{gg]sg’,'\‘ds'cm‘}””em 100%: add 15% to total.
Wind: Blayney Wind Farm NSW (new)
Aurora Energy P/L
WWw.auroraenergy.com.au
GPO Box 191 Hobart 2001 Not applicable. All of the electricity sold is sourced from hydro sites, all hydro electricity is considered greenhouse neutral.
Ph:(03)6237 3400
Fax:(03)6237 3125
y N/A: Due to the recent
Australl:gdhmgrEnergy introduction of this
. Australian program no figures are
A oA inland 25%, 50%, | August A Na | e NA Solar: Whitecliffs PV NSW Z0s L0 | avalable for the biling
Broken Hill NSW 2880 Green 100% 2000 comments — — Wind: Blayney Wind Farm NSW 100% 7 period.
Ph: (08)8082 5800 Energy ° Contribution-based Solar
. Future product no longer
Fax: (08)8080 2420 available,
Biomass: Broadwater Sugar NSW
CitiPower PTY Hydro: Rubicon VIC, Hume NSW,
www.citipower.com.au Yass NSW :
Locked Bag 14031 CitiPower September Solar: CitiPower Energy Park VIC, 4.07 Com;ner:gaég;ts;oﬂr]neers
Melbourne City Mail Centre | goio0i!. 50%, 100% | SCHEIT 5799 1% | 28% | 39% | 31% 604 | Melbourne Central PV, Moreland Council | (,-'Gs) e e e A,
01 VIC, Sydney Entertainment Centre NSW, P meg urchase
Ph: (03)9297 8900 50 other distributed rooftop systems VIC. Y P
Fax: (03)9297 8905 Wind: Breamlea VIC, Windy Hill QLD,
CitiPower Energy Park VIC.
5 Biomass: QLD: Browns Plains Landfill, : "
Ia-'wwerggzel?eg"cg% ;tud Tableland Sugar Mill, Tully, Invicta Sugar, R’Ceasld:‘nélgll(\xmsuer:lggon
Level 6 200 /gdel-alde Street | Earth's Februar Moreton Sugar, South Johnstone, CO’IJTImEI'CIa| cué)tomeryé
Brisbane 7000 Choice Only 100% 1998 Y 81,527 17.3%| 827 60 Luggage Point 2 may purchase 2.5 to
- 131 253 - - Hydro: Landers Shute QLD, 100{/fof their ener
Fax: (07)3407 6206 Koombooloomba Hydro QLD from Earth's Choice.
. Wind: Windy Hill QLD (New)
B'Dmass:B%ff(?:e%;\%lgsNLsa\;‘,df'" WMC, Price is calculated as
Energy Australia Hydro: Glenbawn Dam Ihi&'"agoaﬂ ?s&ﬁm" :
www.energy.com.au Solar: Foreshore Park NSW, Homebush Prices (inc GpST) in cents
GPO Box 4009 Pure 50%, 100% August 99.261 0.9 0.7 142 842 66.2 Business Park NSW, Singleton Solar See or KWH:
Sydney NSW 2001 Energy g 1996 v . . - - - Farm NSW, Sydney Superdome, comments 5%% 12.41
;131 52! Olympic Solar Village, National 100% 14.28
Innovation Centre, Solarch NSW One-year and three-year
Wind: Kooragang Newcastle NSW, co)r,nracts availablg
Malabar NSW .
Biomass: Bioenergy Green Waste
Ergon Energy Pty Ltd Whytes Gully Gasifier NSW, Proserpine
PO lg30x' 107 Ergon Sugar QLD, Plane Creek Sugar/Distillery, Commercial customers
h Townsville Sewage Cleveland Bay and may purchase 2.5 to
Albert Stre‘elggzrlsbane Qld ECnlgran Only 100% | May 1999 14,050 _ 11.2 _ 88.8 60 Mt St John QLD, (UC) Invicta Sugar 2 100% of their energy
Ph: (07) 3228 8222 v Solar: Coconut Island QLD from Earth’s Choice
Fax: (07)3228 8118 wind: Thlursga\gl/vlslte‘md %LD. Coconut
. Island, Windy Hill QLD
Great Southern Energy .
No premiums.
WWw.gsenergy.com.au 5 e
Quean oo Naw 2620 |Earthsaver compe s | April 1997 | 10462 | 06 | 753 | 24.1 75.9 - Croone NS P 8101820, 550 o gﬁs
Ph'y132 356 - Hydro: Wyangala NSW other nominated amount
Fax: (02)6214 9700 per bil.
. Price neg. with business
Integral Energy Australia Hydro: Eﬁg?ilgneéasﬁe Water customers.
P.gtg%rxagg%rg.au Business Solar: 26 Educational Institution sites in con‘lsn?fems reIEsngr?ttilglgcg’nlsﬁjrﬂczoi-
Blacktown NSW 2148 Green [Contestable[ No limit July 1997 995 5.6 94.4 99.5 NSW, AV Jennings NSW, Edward Street based product in ZDOOl
- 131 081 Power - - Solar Project QLD, Fitzroy Falls NSW, Contribuﬁon-based ‘green’]
Fax: (02)9853 6000 Integral Head foicel and regional office, energy product avaﬁable
International Regatta Ctr (no longer accredited).
: . Consumption cap of
Biomass: Broadwater Sugar NSW,
W OApOReTGom Ay | Narth | Sendong Sugar NSW, Harwood Sugar B RS o 1000
PO Box 5118 Power 5096, 100%| July 2000 | 9963 | _ | 25| 785 785 e Oaky Dam NSW, P 35 Commercial customers
ol m e I o Chcheser Gam NS oo
: P between 2.5% and 100%.
Power and Water Authority
WwWw.pawa.com.au
D:r?mi%oﬁ‘rl%g)l Not applicable. No Green Power product is currently available. Expected to be introduced in late 2001 or early 2002.
Ph:1800 245 091
Fax:(08)89247755
N Biomass: Plane Creek Sugar/Distillery,
m;%e;eegg:gﬁ Latg South Johnstone Sugar, Malabar
Loéked Ba 14090 Sewage NSW, Corio Landfill VIC, 100% 4.66 Commercial customers
Melbourne Gity Mail Centre | Ecosaver 25%, 50%. | ol 1997 | 19,550 302 | 698 66.3 Sunshine Energy Park Landfill 75% 3.51 may choose an
VIC 8001 75%, 100% | P b — — - - - Berrybank Farm, Charles IFL VIC 50% 234 | O e akdown
1300 655 696 Hydro: Yarrawonga Weir VIC 25%1.17 | P g
Fax: (03)9683 4904 Solar: Halls Gap YHA
. Wind: Codrington VIC (new)
Pulse Energy Pty Ltd (was
United Energy) Pul
www.pulsenet.com.au Cll:e:ﬁ Bi - cl Landfill VIC Commercial customers
GPO Box 4728UU Crean Only 100% | May 1999 | 4998 100 100 'O’Eaﬁﬁ- vaf‘ey‘fa”ndgn v:c g 3 may choose any
Melbourne VIC 3001 Energy - - - pring percentage breakdown
Ph:133 000
Fax: (03)9926 5580
TXU Electricity Limited
Www.txu.com.au 5 N/A: Due to the recent
Locked Bag 14060 i 0, N/A Bloma5§. BogwiccLandil 253/') 15 introduction of this
Melbourne City Mail Centre | EMIr0 25%, 50%, | March 2000) see N/A N/A N/A ydioBiuelRocVIC, D024 rogram no figures are
y Energy [Contestable| 75%, 100% = = hompson River VIC, 75% 3.96 prog| gures ¢
VIC 8001 comments P available for the billin:
Ph: 133 466 William Hovell VIC, Glenmaggie VIC 100% 5.28 period 9
Fax: (03) 9229 6001
Western Power .
W weStempoer com.au 10%, 25% NA . N eodocton of g
GPO Box L921 Natural on 7Eon | January _ Hydro: Wellington Dam WA
Perth WA 6842 Power 50% 75% | 2000 301 | NA 100 see Solar: Kalbarri WA 3 program no figures are
100% - - comments . available for the billing

period
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Flawed renewable energy bill
finally falls over the line

In the wee hours of the morning on the final day of parliament for

2000, Australia’s most important piece of renewable energy legislation
was made law. Alan Pears discusses its far-reaching implications

he Renewable Energy (Electric-

ity) Act was finally passed in the

early hours of 8 December 2000,
one of the last bills passed by Parlia-
ment in 2000. Most details of the legis-
lation are in my last column (ReNew
issue 74). The Government finally ne-
gotiated a deal with the Labor opposi-
tion instead of the Democrats. The deal
excluded indexation of the penalty, al-
lows use of ‘wood waste’, requires dis-
closure of the sources of renewable
energy, and brings forward the review
to two years from the launch. Because
of the delay, its starting date has been
deferred to 1 April 2001.

Allowing use of ‘wood waste’ from
forests will be a major point of conflict.
Already, with export prices of wood
chips in the doldrums, operators of
coal-fired power stations are offering
attractive prices for wood chips to feed
into their power stations. There are a
few glimmers of hope on this issue.
First, if it can be shown to the Environ-
ment Minister Senator Robert Hill, that
much more ‘wood waste’ than he ex-
pected is being used, he may consider
placing limits on the quantities eligi-
ble—after all, it is an election year. Also,
there is public consultation on the reg-
ulations, which will specify the detail
regarding compliance (the draft regu-
lations can be downloaded from
www.greenhouse.gov.au/markets/
2percent_ren/index.html ). Last, elec-
tricity retailers may feel nervous about
buying power from sources that are
potentially unacceptable to many Aus-
tralians as we move towards contesta-
bility for households and small

business. This would be a really obvi-
ous reason to change electricity retail-
ers, and a great focus for demonstrations
outside the head offices of offending
electricity retailers.

Green Power and the
Renewable Energy Bill

There has also been plenty of debate re-
garding the impact of the renewables leg-
islation on Green Power
schemes—where electricity customers
voluntarily pay a premium so that their
electricity retailer buys electricity from
environmentally-preferable renewable
sources. On the one hand, Green Power
customers are unlikely to be enthusias-
tic about paying extra for renewable
power that a retailer would be legally
obliged to supply anyway, so there is a
case for keeping them quite separate. But
some argue Green Power schemes will
die because they will become more ex-
pensive and retailers will focus on com-
pliance with their obligations instead of
positive marketing of Green Power.
Some renewable generators claim they
need both the Green Power premium
and the renewables premium to make
investment in some renewables eco-
nomically viable—basically they want to
‘double dip’.

At present, it looks as though the ad-
ministrators of Green Power schemes
will keep them separate and additional
to the mandated renewables. This rec-
ognises the reality that Green Power
buyers want something extra for their
money. But many people are nervous.

As usual, we seem to be concentrat-
ing on threats instead of opportunities.

To my mind, the benefits for Green
Power of the renewables legislation
will include:

* A credible accounting system of cer-
tificates that can be used to prove that
Green Power is additional to mandated
requirements—Renewables Certifi-
cates for the Green Power can be cere-
monially destroyed to prove that they
can’t be submitted to the government
regulator to comply with the renewa-
bles target.

* Economies of scale, as Green Power
projects can be blended with schemes
aimed at compliance with the legisla-
tion. Indeed, generators that comply
with the Green Power guidelines will
be able to sell as much as possible as
Green Power, and the rest as renewable
power. And they will be able to vary the
mix as it suits them.

* Reduced risks associated with invest-
ment in Green Power projects. At
present, if a Green Power generator can’t
sell all the Green Power produced as
Green Power, it must be sold at standard
market prices. Now, any excess power
can capture the certificate premium. So
an investor in a Green Power project can
now rely on a higher price for power
produced (subject, of course, to the val-
ue the market places on the certificates).
* Increased market sophistication.
Not only will electricity retailers and
distributors be more interested in iden-
tifying renewable opportunities that re-
duce their supply losses and costs, but
there is scope to educate consumers
about the range of environmental cre-
dentials of different renewables to cre-
ate real market differentiation.
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* If ‘waste wood’ remains eligible for
the mandated target, buying Green Pow-
er will be the only way environmental-
ly-concerned electricity consumers can
guarantee that they are not supporting
the harvesting of native forests.

Greenhouse progress

Despite the lack of agreement at interna-
tional climate negotiations (COP6) at The
Hague in November 2000, the green-
house steamroller continues to gather
momentum. Continuing crazy weather
and increasingly strong statements by sci-
entists are feeding increasing concern.
The report of the Senate Inquiry into Glo-
bal Warming was released in late 2000, and
it provides a valuable analysis of green-
house issues. It presents over 100 recom-
mendations for stronger action.

The Commonwealth Government
has recently issued a consultation paper
entitled Encouraging Early Greenhouse Abate-
ment  Acion
www.greenhouse.gov.au) in which it

(available  from
canvasses a range of options for encour-
aging, or at least not discouraging, early
action to reduce emissions. The govern-
ment is in a bind. It has said it won’t in-
troduce either a carbon tax or mandatory
emissions trading before international
schemes are introduced. So it cannot put
a price on carbon, which is the one thing
that would reduce uncertainty. At the same
time, like most governments, it is not
keen to offer financial rewards to those

who reduce emissions, because this
would cost it money. Meanwhile, some
large emitters keep increasing emissions,
knowing that this increases pressure on
the government to offer generous incen-
tives to desist.

It’s a very awkward situation. The dif-
ficulties are amplified by the govern-
ment’s apparent reluctance to run a
public education campaign and encour-
age households and small business to
reduce emissions. This could impact on
sales of large cars (all that we make in
Australia, now) and the revenue streams
of our struggling electricity industry.
Also, an informed public may even be-
come outraged at the behaviour of cer-
tain industry groups. Not something you
would want in an election year.

At the same time, the government is
trying to soften up opposition to green-
house action by providing information
on the subtleties of greenhouse emis-
sion trading mechanisms. A report by
the Allen Consulting Group for the
Australian Greenhouse Office (Green-
house Gas Emissions Trading: Allocation of
Permits) makes very interesting reading.
For example, it points out that business-
es given free emission permits through
‘grandfathering’ would probably have to
pay capital gains tax on their final value,
so they would be far from free. The pa-
per explores some fascinating scenari-
os of how emission permits might be
allocated, and the implications for eq-

[The Pears Report]

uity, the economy and different indus-
try sectors. A carbon levy set at a low
level looks really attractive after read-
ing this paper!

David Abba passes away

David Abba was the CEO of the Sus-
tainable Energy Industry Association
from late 1999 until he passed away sud-
denly on 14 December 2000. In his brief
involvement with the sustainable ener-
gy industry, David worked tirelessly to
build our profile and take us into the
mainstream. The experience and net-
works he brought with him from his
work in other industry associations al-
lowed him to achieve a lot. David not
only made a difference, but his urbane
manner, positive attitude and determi-
nation made working with him enjoya-
ble and a valuable learning experience.
I, and many within the sustainable en-
ergy industry, will miss him. O

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
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Investments in the Australian Ethical Trusts can only be made
through the current prospectus registered with the Australian
Securities and Investments Commission and available from:
AUSTRALIAN ETHICAL INVESTMENT LTD
Canberra Business Centre Bradfield St, Downer ACT 2602.
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Browser \:

www.futureenergies.com

FutureEnergies.com was founded as a
site aimed at doing something positive
for the environment. There are plenty
of general online environmental maga-
zines discussing climate change and the
woes of pollution, but few discuss what
could be done about it, the alternatives
available and how we can reduce over-
all energy consumption.

It is a combination magazine/discus-
sion forum and has daily updated news.
Anybody can have a say, although not
every article is published. However, all
comments are published unless they are
libelous or include expletives.

2 Future Eneiyies - Aene

[ B E® Yon Foods Lok bee

|<a.->.@ﬁ Al DA G 3| S
ok Fowwd | §lp Fokwh  Woms  Sewch Femss Mooy | WM P
| Ak [ v s s come =] Pee ks
“FutureEnergis.
Main Mosu Pouner cube couples solas and fuel cell e
prr— Fadey, ary 13 @ 193723 CAT s M v - 3 proms
g . spin-f o the Hilics, the pan that cen stay slot B montks at a tima, is @ pratotygs of & fusd cell the iz of & Fubks cube coupled with & Hssletion WAR You
+ Abost s e high-tech snlar ganel which can peoduce 200 al the cost of $200 per device, 1t is estimated around 10 af thess devces could power the ket
avarage hame © Tosweleh toa graes
emctricty providar
© Reglate Ight bulbs
[ Reaad More.. | 1055 txes more | commentsT | [ © Saler o Power
faryour house
[ € Change Your Car

W € el orwalk more

OF the tee last sunviineg nor-paliiting marness of franspan,

3mi (23 mgh]. The fuel lasts for shout 25 mistas. Mers

petrok-powered boots ace capable of raveling 40 kemh (25 mph), compared 1o

© ismase Ay
eficmniy atwark

© Something iz
[Pl commesn

 Noming

th Bicycle snd travaling by o1, avsn the Bitar has suczumbad o Beel ek, The
faztes! spanter at the Sydney Olympics whe camnal supass
details and picuess at the BEC

y

incorporate $50-turhines located on local fams on the Wass
be th workds largast singla wind crargy Savslopmart 1o &

Dant hae an aceoure

ot ou £an Cruate O
A registeed wieryou
have some adamages
Ike heme manaper,

Teammenar | (o] [(Besults ]
Past Surveys
R Califoraia: 70,000 hames to hewefl froms Renswables
a: ™ awa vates -
| e Sy T 45987 CAT dune. 1o - 3. 81 vates: 25| commests: 4
login Cafamia is canstantly making headines abaut the shartages of pawer they have bean subjacted b for years, but ol this may be caming ta an

andby means of a powarlal naw wind-powared slectncty qenaration complex proct planead by PacifiCorp. The compias, 1 al goss fa plan, wll

Past Aetichs
Friday, Januasy 5

H ;mﬁ

Ford fincss an it

Singlon-Dregon bosder soutbwest of Wala Wialls Wash and scconding to PacifComp wil
ergse the Wast

omments comfiguraon
and post comments wih

[Reod Nere 11229 i | s, Sarary 04

= Mepia vy batlery
frm Pamasenic: 1))

e i : ey s 2oy e G AR R 11 vt s s
This site is well worth a look, just for PSR o st oo o e s o s s A
some Of the il’lterestil’lg and Sometimes ;‘:‘MWUSW piwar ntessek 1o cal on lifties 10 intise reling Blackouts among custamees ,’,:E;‘:‘“E::E%W
. 2 Sutar Power e Catin » Ausiralia: Set o boost
unusual articles that appear there. R e Ee i
B Inienet
www.wasteboards.NnSW.goV.al ¢ degails of dozens of re- e T
R WA
The NSW Wasteboards site is billed as ~ cycled products and the — ===o———ces ===
a site of ‘Tools and information for — companies that make them.
managing your waste’. We found the From paper and cardboard
most interesting part of this site was the ~ products through to build-
online directory, a database containing ~ ing materials, laser printer
T Site Map - Mic: Tnnbsirost Exphonie
Bl B Vew Favedes Iodk Heb
e > IF [ I - | 3|lé"3
| Back sl Stop  Fefiach  Home Seach Faveries  Hatoy Mal Fint
| gkhess [ b /v vosstmbossds. nav gon svs/deectonydelasd bim =] oo | |Liy
u
& T [ e
I cartridges, fabrics, rubber and plastic prod-
ucts, there are many interesting and useful
products here that can be used in place of
those made from virgin materials.
The search function of this site allows
Product Procuct Calegory )
Gzt é;;‘;;mwsummm 3 you to search on specific products made
moutintenor . . .
S— Furura from specific materials, but sometimes the
Cther Directories Garden-Outdoor Equipment =l
L e search engine would give back no results.
We found it simpler to select the ‘Show all
products’ option and use our browser’s
Recycled  Matrml Typs . .
wairil [P = search function to find specific keywords.
Ueed  [Rd -t -
5] C T et
52 ReNew Issue 75 April-June 2001 email: ata@ata.org.au WWW: http://www.ata.org.au/



www.chooseclimate.org

This is an excellent site if you want to
gain an understanding of the potential
for climate change over the coming
years. By adjusting parameters of the
different greenhouse gas emissions sce-
narios, you can see instantly how the
different scenarios will affect the plan-
et in the future, including surface tem-
perature, regional and per-capita CO2
emissions.
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Another section of the site allows you
to calculate the environmental damage
done by aircraft. You select your start
and destination points, the type of tick-

et and the percentage of occupancy of
the plane. The resulting figures for an
average trip between continents are stag-
gering—a return flight between Mel-
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bourne and London can produce up to
16 tonnes of greenhouse gas equivalent
per person!

All in all, while not a large site, it has
some great interactive systems, and will
make you think twice about your life-

[ [ It

style.
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[Book Reviews]

Climate Responsive
Design: A Study of
Buildings in Moderate and
Hot Humid Climates

Author: Richard Hyde

Publisher E & FN Spon, London, 2000
ISBN 0 419 20970 0

Price $81.30 available from Architext
http://www.raia.com.au/architext/

ver the last three decades much has

been written about passive solar
design of well-sealed houses in tem-
perate climates, but there is far less in-
formation on house design for warmer
climates. This book helps to fill that
8ap-

There has been a lot of debate in more
northern climate zones of Australia
about the adequacy of the sealed-house
model to provide climate responsive
designs. Many architects and academ-
ics advocate the concept of the free-run-
ning or naturally-ventilated house as a
more valid approach. In this book Hyde
looks at climate responsive strategies
other than sealed box passive by pre-
senting built examples. Case studies of
houses and commercial buildings are
sourced from Australia and South East
Asia, but the focus is mainly on reason-
ably current domestic work of archi-
tects in Australia.

Climate Responsive Design deals almost
entirely with strategies for moderate (a
kind of hybrid tropical/temperate cli-
mate like that of Brisbane) and tropical
climates. It also touches briefly on de-
signing for the hot arid climate of our
red centre. Don’t read this book hop-
ing for a one-size-fits-all solution to
moderate or tropical design—it’s not
that simple. It will however provide you
with the conceptual tools to design ef-
fectively for a specific site.

The book was written for architects
and designers who would already have
at least some knowledge of climate per-

Richard Hyde A study of buildings in moderate and hot humid climates

floorslab has a label saying ‘slap
on ground’ which I found particu-
larly funny. The text also has no
cross-references to link the rel-
evant diagrams and photographs.

I'would also argue that given the
small format of the book and the
relatively high price, the poten-
tial buyer would expect some
high quality colour photographic
content. Instead the photos are a
disappointing low resolution
black and white.

Seeing past those negatives,
though, Hyde looks holistically
at building sensibly for climate.
The book is not just about ther-
mal performance, but examines

formance. The text jumps effortlessly
from domestic to large urban scale
buildings so it is not specifically aimed
at people wanting to build a house. Any-
one with some scientific understand-
ing and an interest in green design
would benefit from reading this book.
By gaining an understanding these prin-
ciples a consumer would be better
equipped to then enter into a process
of house design or renovation with a
designer or builder.

Elemental design
The latter half of the book breaks down

climate architecture into the generic el-
ements: roof, external wall, floors and
internal walls, verandah and courtyard.
In this way it encourages the reader to
think about designing for climate with
a thermal palette of elements which can
be manipulated intelligently to resolve
comfort issues in a building.

The book does have its downsides,
though, which make it a more difficult
read than necessary. It has not been ed-
ited properly and the text has many ty-
pographical and grammatical errors.
One cross-sectional diagram of a

other issues such as designing for
rainwater, humidity and wind. It also
considers appropriate structural fram-
ing and construction approaches for
hotter climates.

Throughout the book Hyde reiterates
the need to think about how buildings
work in cross-section. Unfortunately
our housing market tends to focus on
street elevations and plans. While plans
are important, good climatically-respon-
sive architecture comes from well-con-
sidered cross-sections.

The highlight for me was the set of
temperature-versus-time graphs that
described the thermal response of dif-
ferent parts of a real building over a
six-day period. This illustrates the
thermal response of the different ma-
terials under real climate conditions
brilliantly.

While there are some problems with
it, it is encouraging to see a thorough
book focusing on examples of climate-
responsive buildings in warmer cli-
mates. No matter which climate you
are concerned with, the messages about
how to design sensibly for local climate
with a full thermal palette of architec-
tural elements are relevant.

Michael Shaw
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The Big Beg

We are appproaching the end of the financial year, so if you would like to help the

Alternative Technology Association with a donation, now is the time to do it.
Being a non-profit organisation, the ATA is often short of funds. Your response to our

=0)

previous Big Begs has helped us obtain items we badly needed in the past including

computer hardware and software and equipment for our renewable energy systems.

However, there always seems to be something we need, and our current wishlist includes:

® an upgraded version of our database software
® an energy saving laser printer

Ny

Your assistance in obtaining these items would be greatly appreciated. You can choose to

either donate money or donate an item itself. Either way, your donation is tax deductible.

Financial contributions can be paid by cheque or money order to the Renewable Energy Development Trust, a fund
established to make sure that your donations go to helping us help the environment.

You can still gain a tax benefit for this financial year if your donation reaches us before 30 June 2001.

Remember, we can only receive cheques or money orders as tax-deductible donations.
We can not take donations by credit card.

U Donation Amount: $........ccccveevieeieccneinenne.

........... (Donations of $2.00 or more aretax deductible)

(Cheguesand money ordersonly. Payableto: Renewable Ener gy Development Trust)
Sendto: Alternative Technology Association Inc, PO Box 2001 Lygon St North, East Brunswick 3057

PERMACULTURE DESIGN COURSES
www.permaculture.org.au

Located at Tagari Farm in lush sub-tropical Northern NSW, the
Permaculture Research Institute offers a dynamic & inspiring
comprehensive 2 week live-in certificate course in sustainable
living systems design for all climates. Subjects covered include:
principles of permaculture- patterns in nature- water in
landscape- earthworks- food forests- small crops- broadacre-
forestry- bamboo- seeds/nurseries- animal systems- biological
pest control- wildlife management- aquaculture- energy
conservation technology- buildings and structures- waste
disposal- human settlements- ethics- business structures.
Tagari Farm is 147 acres designed and developed by Bill
Mollison as an evolving Permaculture demonstration site
and education centre featuring extensive water harvesting,
advanced food forest & a variety of systems in all stages of
establishment and integration.

Join Geoff Lawton and the team tor a rewarding & possibly
life changing experience. We host many overseas students
and co-ordinate international Projects.

Permaculture Research Institute is also a global networking
facility and visitor information centre. Tours and overnight
accommodation offered.

Volunteer staff positions available. Wwoofer vacancies.
Please contact us for bookings and more information.
THEPERMACULTURE RESEARCH INSTITUTE
Ph:(02) 6679 3275 Fax:(02) 6679 2018
Email: pri@permaculture.org.au
PO Box 1T TYALGUM NSW 2484

“Tests show that tank water often does not meet microbiological

guidelines for drinking water quality.” + arra vaiiey Water - Rainwater tanks. 319198

Stagnant water lying in underground pipes can putrefy due to conden-
sation and light rain washing dust and other pollutants from the roof
s — down into the lowest point in the system.
2 K Perhaps you have drained such a system
2 from its let-off access which most
installations have. If the water has been
sitting there for any length of time, you will
know that this water has ‘turned’. When rain
starts the tainted water is the first to move
followed by the sludge. As the rainfall
increases water moves faster through the
pipe pushing the sludge through to your tank.
A SafeRain Reverse-Flow unit (left) when
attached to your riser will dump this initial
water away from the tank until a preset flow
B rate point is reached. Remember: If the stag-
nant water that lies in your underground pipe

enters your tank it will foul the water making it completely undrinkable.

DO L WKL KISKS
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S F For further information contact:
PO Box 298 Blackburn Vic 3130
R Ph/Fax : (03) 9894 3302

rouureo ranwatex oversion  Saferainhypermart.net  saferain@hotmail.com

*Tested by CSIRO - Report Number HHIE65. CSIRO Division of Building, Construction & Eng.North Ryde, NSW 2113
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ATA books by mail order

Superb sustainabl e technology books available fromtheAlter

Introduction to Renewable Energy Technologies
Brisbane Institute of TAFE

Price: $73.70 Paperback, approx 300pp

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

neW ™ e i“r)'er
LoWER Uel Tank

renewable
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Harnessing the Sun-Solar Drying Your Own Produce
Author: Bob Fuller

Price: $19.25 Paperback, 74pp

Bob Fuller explains how to successfully prepare and dry
many types of foods for preservation. Includes six plans
for making your own solar food dryers. Iltem code: HTS

Not Just Down the Drain

Author: Stuart McQuire

Price: $16.45 Paperback, 59pp

Provides practical solutions for on-site treatment and re-
use of water. Stuart helps you to assess whether your
house is suitable for water recycling and what kind of
recycling is most appropriate. /tem code: NJDTD

Sustainable House

Author: Michael Mobbs

Price: $38.50 Paperback, 188pp

The sustainable house in Sydney provides all of its own
power and waste water recycling on-site. Contains many
great ideas on how to make your house less of a burden
on the planet. /tem code: SHB

The Composting Toilet System Book

Authors: David Del Porto & Carol Steinfeld

Price: $43.90, Paperback, 234pp

Covers many different composting toilet systems
including those available in Australia and thorough general
information about composting toilets. Includes a chapter
on greywater. /tem code: CTSB

Energy Efficient Building Design Resource Book
Renewable Energy Centre, Brisbane Institute of TAFE
Price $73.70. Paperback, approx 300pp.

Covers basic principles of passive solar and energy efficient
building design with sections on thermal mass, insulation,
building orientation, landscaping and much more.

Item code: EEBD

renawable
anergy

available. Just $33 plus $3 postage

native Technol ogy Association

From the Fryer to the Fuel Tank

Author: Joshua Tickell

Price: $34.95 Paperback, 160pp

| A great book that shows the reader how to make a clean-
burning renewable fuel from waste vegetable oil. Includes
detailed instructions on making and using the fuel in a
standard diesel vehicle. ftem code: FFTFT

Windpower Workshop

Author: Hugh Piggott

Price $30.80 Paperback, 160pp

The ultimate resource for anyone who has ever wanted to
build their own wind turbine. Provides practical advice on
how to design and build a machine up to five metres in

Remote Area Power Supply Systems: An Introduction
Price: $33.00 Paperback, 100pp

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 mainte-
nance. ltem code: RAPSS

RAPS Video

Price $43.95

| This 28 minute video is a concise introduction to the
operation of RAPS systems, including detailed explana-
tions of energy production, energy storage and energy
conversion, and the importance of energy efficiency.
Item code: RAPSVID

The Green Technology House and Garden Book
Price: $11.00 Paperback

)l 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

Warm House, Cool House

Author: Nick Hollow.

Price: $33.00 Paperback, 172pp

An easy to read introduction to the principles of energy-
efficient housing design. Covers a broad range of topics
and contains an abundance of drawings, plans and
photographs. Item code: WHCH

The Good Wood and Paper Guide 9th edition
Anthony Amis (ed) Friends of the Earth, 1999.

Price $20, Paperback, 172pp. Reviewed in ReNew #71
Whether you are building a house or buying copy paper for
the office, this book provides essential information to help
you make the right choice for the planet. /tem code: GWPG

Our CD ROM of the first 40 Soft Technology back issues is now

inside Australia. iem code: corom
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Soft Tech and ReNew back issues

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 window box
greenhouse; rammed earth housing; Global
warming quiz; ‘Alternative’ lifestyles in the
country and city; Water saving shower roses;
Electromagnetic radiation; Green cleaning
products; Vanadium redox battery.

Soft Tech Issue 46

The Solar Grand Prix; A $5000 recycled house;
Environmentally friendly loos; Getting start-
ed with windpower; RAPS battery buying
guide; Do-it-yourself solar in the city; Water
powered railway; Build your own solar water
purifier, 12V fluoro inverter; ‘A smart’ regula-
tor; Heating with your fridge.

Soft Tech Issue 47

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

Soft Tech Issue 48

The ‘green’ small office; Kit homes with char-
acter; Human-powered speedsters; Deter-
gent buying guide; Mudbrick cavity wall con-
struction; Build a solar still; Power from hot
air engines; Low-voltage washing machine
controller; Regulator buying guide.

Soft Tech Issue 49

Nontoxic alternatives: cleaning, cosmetics
and gardening; Make a model solar boat; In-
verter buying guide; Cut your energy bills; D-
|-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; Insu-
lation buying guide; Build your own inverter;
Gorgeous gardens with less water; 101 uses
for a dead tyre; Harnessing kinetic energy;
Solar-powered caravan.

Soft Tech Issue 52

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

Soft Tech Issue 53

Solar roof tiles; A water-powered pump; Build
your home with ‘good’ wood; Hydrogen fuel
cells; Battery charger buying guide; Earth-
worms: turning waste into profit; The histo-

To order books,

ry of solar technology; Fuel cells: past, present
and future.

Soft Tech Issue 54

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

Soft Tech Issue 55

Critical mass; Solar renovation on a budget;
Wave power’s turbulent history; A solar-
powered bicycle ferry; Run an office printer
on 12 volts; Hemp: a new Australian indus-
try?; Make a model wind turbine

Soft Tech Issue 56

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

ReNew Issue 57

Moora Moora- a solar powered community;
Jackie French’s water powered house; Com-
panion planting; A hydro-powered eco-resort;
Home energy efficiency tips; Solar sailing;
Electric bicycles; Recycling the dead; Solar
food drying; Living with chemical sensitivi-
ty; 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 gar-
den; Eco-tourism resorts; New Zealand wind
farm; Green computing; Renewable energy
worldwide; Solar hot water buyer’s guide;
Model solar boating; World Solar Challenge;
A solar powered workshop; Smart Builders;
Keeping your house cool in summer; Make
your own: solar water feature, wind speed
meter.

ReNew Issue 59

Hydro-powered log cabin; 100 percent wind
powered house; Saving energy with your
fridge; The Sunrace; Solar bushfire lookout;
Battery buyer’s guide; Renewables in Cali-
fornia; Power from sewage; Buying renewa-
bles by mail; Biodegradable plastics; Solder-
ing 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 Green-
house Challenge; Fighting for solar rights; Ad-
vanced Technology Boat Race; The politics of
soap making; New sustainable technologies;
Index; Renewable energy glossary; Build your

own: Solar heater, LED nightlight.

ReNew Issue 61

Solar cooking; A self-sufficient family; Elec-
tric delivery van in Melbourne; Sustainable
office design; Green Power in NSW; Com-
posting toilets—avoiding the pitfalls; Vortec
wind turbine; Cathodic protection using mi-
cro-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-volt-
age converter, fixing a Suntron tracker.

ReNew Issue 62

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

ReNew Issue 63

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

ReNew Issue 64

Green renovations; Solar struggle in War-
rnambool; Building Australia’s biggest solar
suburb; Solar at the zoo; Life without a car;
20 years of Going Solar; Ethical Investment;
Making milk paint; Sinewave inverter buy-
er's guide; Should environmentalists eat
meat?; Uranium mining; Monitoring your
system; three-way fridge review; Wind buy-
er'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 buy-
er's guide addendum; Flies in composting
loos; The Grameen Bank; Product review:
Davy Industries solar tracker; Waterwheel-
powered pump; The C-Tick fiasco.

ReNew Issue 66

Free showers from the sun; Solar hot water
for small business; Crookwell wind farm; So-
lar house on Phillip Island; Clocking up a so-
lar surplus; More on the Newhaven Village;
Solar air-conditioning; Sustainable develop-
ment in the South Pacific; History of solar
boating; National energy competition poli-
cy; Stirling engines; RAPS fridge buyer's
guide; Air-powered water pumping; Build
your own electric go-cart.

ReNew Issue 67

Citipower Sunrace '99; ReNew'’s new office;
Solar charging into the suburbs; Sailing
around the world on renewables; Going Solar
fair; Energy-efficent house design; Using your

fridge efficiently; Getting more out of ceiling
fans; Motor-assisted HPVs; Farming on city
rooftops; Water pump buyer’s guide; The mil-
lennium bug.

ReNew Issue 68

Wind Co-ops; Wind and solar powered home;
Wind and solar on French Island; Solar vs her-
itage issue; Two wind turbines on one tower;
Sewerage treatment systems; \Wood smoke
pollution; Wood heater buyer's guide; Are you
buying more power than you need?; An indus-
trial sized solar food dryer; Investing in renew-
ables; Build your own: Heat shifter, solar box
heater, solar water heater, methane digester.

ReNew Issue 69

A house for $10,000; Genetic engineering;
Veggie oil fuel; Veggie oil powered tractor;
Electric bike rally; Large wind turbine main-
tenance; Generator buyer’s guide; Hidden
Phantom loads; Wind energy conference re-
port; Compact Fluoros; LED lighting update;
Build your own greywater system.

ReNew Issue 70

Solahart PV solar concentrator; Earth cov-
ered house in the suburbs; Studying renew-
able energy; Environmental education for
kids; SHW at the zoo; Renovating for hot
weather; Going bush with renewables; Solar
panel buyer's guide; Sustainable Energy Foun-
dation; Pulsing LEDs; DIY: Composting toilet,
small Savonius wind turbine.

ReNew Issue 71

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

ReNew Issue 72

Sustainable inner city living; Electricity in-
dustry deregulation; Indonesian environment
centre; DIY micro-hydro; Micro-hydro buy-
er's guide; Community gardens; Products in-
dex; Articles index; Oatley regulator modifi-
cations; ATA's power system; Home-made
solar bread.

ReNew Issue 73

Servicing remote power needs; Renewables
for renters;Renewables in Germany; On the
road with renewables; Avoiding RAPS mis-
takes; Diverting rubbish from landfill; ATA
turns 20; Solar hot water buyer's guide; So-
lar turbine; DIY: datalogger.

ReNew Issue 74

Biodiesel for sale; Corporate green revolu-
tion; Save 100,00 litres of water; Driving LEDs
from any voltage; A 3-phase workshop on re-
newables; Car-free days; Giving old bikes
their second wind; Birds and wind turbines;
Australia’s largest wind farm; Sinewave in-
verter buyer’s guide; How much is a solar
system; DIY: solar light dimmer, freezer to
fridge conversion, solar air conditioner.

booklets and back issues, use the form on the next page I:>
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Publications and ATA
membership order form

Name
Address

P/C
Phone (BH) (AH)
Fax/Email: Year of birth:

Attached ismy: O cheque [ money order 0O credit details

Please make cheques payable to:

ALTERNATIVE TECHNOLOGY ASSOCIATION

PO Box 2001, Lygon Street North, East Brunswick VIC 3057
NB. For gift memberships and subscriptions, send us both
the giver’s details and those of the receiver. Cost as below.

Publications order form

Item or code Qty  Price$

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) 9388 9311  fax:(03)9388 9322.

75/01

Membership (includes ReNewsubscription) O lyear $45 O 2year$0
Concession membership (incsubscription) 0 1year $33

ReNew subscription O Tyear $24 [ 2year $48
M’ship NZ & PNG $52/rest of world $57 Ql{g:}l;tl:;::}l;rlli ;I:d

Subscription NZ & PNG $29/rest of world $36  include postage
This is a 0 new or [ renewal membership/subscription

Add $6.45 for the first book and $2.20 for each additional
book. Individual magazines include postage.

Postage

Total (NB. All prices in $AUD. Prices subject to change)

Tell a friend about the ATA

Please send an ATA information pack to:

Name

Address/Email:

p/C

Card type: [0 Visa [ Mastercard [ Bank card

Cardholder’s name

Card no. | | |

Expiry  /  Signature

75/01

Want to learn more about the

technology of the future?

Book our fun, interactive demonstrations of

renewable energy and recycling technology.

No excursion headaches—we come to youl!
Schools, fairs, events, councils, anything!

RecycLe FACTORY
Recycling technologies:
glass melting, plastic
moulding, paper making, [§
recycled products display. f&

SOLAR SHUTTLE
Renewable energy
technology: solar, wind,
micro hydro, energy use |
and measurements,
energy efficiency.

Adult Education Courses
We have the following courses coming up this year:

April,Junes Greywater, Rainwaterand Composting Toilets
April8 Solar Electricity

Aprilt WindPower

April22 SolarHotWater

March2s, May27 Batteries for Stand Alone Power Systems

For further details contact the Education Coordinator at
Alternative Technology Association,
PO Box 2001, Lygon Street North, East Brunswick VIC 3057
ph:(03)9388 9311, fax:(03) 9388 9322, ata@ata.org.au, www.ata.org.au
Street: The Solar Workshop at CERES Environmental Park, 8 Lee St East Brunswick VIQ
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Subscribe
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 yeat.

Within Australia: $24 for one year (4 issues), $48 for 2 years (8 issues).
New Zealand or PNG: AUD$29 (1 year), AUD$58 (2 yeats).
Elsewhere: AUD$36, AUD$72 (2 years). All payments must be in Australian dollars.

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

WIN! a solar hot water system

Take out a new subscription or membership, or renew

your cutrent one, before 27 July 2001 and you could win
a Sola-Kleen/Smalls Solar 240 litre solar hot water ]
system valued at $2500. See page 5 for full details.

oin 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 Soff 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 by post or email

* Discounts on ATA Adult Education courses such as Solar Electricity, Greywater,
Batteries, Windpower and Solar Hot Water. (Courses held in VIC only)

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

* Access to the ATA’s renewable technology library

ATA members learn skills on the job!
Members in Melbourne install solar panels at
* Discounts on equipment and services from participating suppliers the ATA national office at CERES
Environmental Park, 1.ee St East Brunswick

¢ Members card

* The chance to network with over 1300 other members throughout Australia

Membership fees: 1 year: $45, 2 years $90 (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 visit our web site at www.ata.org.au for more information about the ATA.
Alternative Technology Association, PO Box 2001 Lygon St North, Brunswick East VIC 3057, Australia
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A home-made water pumping

wind turbine

Peter Williams of Roleystone, Western Australia, features his home-built

Savonius rotor powered water pump

few years ago, a friend and I were
Amusing over building our own
windmill. Eventually we con-
centrated on the Savonius rotor turbine.

We decided to build one so we round-
ed up four empty 44 gallon (200 litre)
drums and cut them all in half length-
wise. This gave us eight halves, which
to the casual observer must have looked
like eight home-made barbeques being
constructed.

We needed to make the frame and an
advertisement for cheap steel found us
picking up some 40mm and 50mm tub-
ing (exhaust pipe material). We con-
structed a tower using the 50mm pipe
for the uprights, with the 40mm pipe
used for bracing. The finished tower
was a little over six metres in height.

The next stage was to assemble the
rotor. The half-drums were welded to
a solid 50mm length of steel for the
shaft. We attached two sets of four
drums for extra power, as can be seen in
the photos. We still have space for an-
other set of drums, but believe we do
not need it for the moment.

Self-centering bearings were used to
locate the finished rotor to the cross brac-
ing on the tower. Flat strap (about 20mm
wide) was used to join the drums top
and bottom for strength and stability to
prevent them twisting in high winds.

I had a lot of fun working out the pul-
leys. The rotor spins vertically and I had
to convert this motion to a horizontal
axle to drive the pump. I fixed this by
simply twisting one of the belts through
90 degrees and as they were long enough,
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this was not a problem. The rotor is con-
nected to the axle via a dog clutch which is
operated by a lever. In high winds the wind-
mill still spins but you can disengage the
clutch to protect the pump.

The bore pump is a ball-type poly pump.
We used a ball joint from an old Ford Fal-
con attached to a metal disc (off center to

give it a cranking motion) to drive the
pump. The disc is attached to one end of a
shaft which is driven by an 18 inch diame-
ter pulley at the other end. This pulley is
driven via a second belt from the dog clutch
shaft. This arrangement is mounted on 50 x
100mm RHS (metal tubing). This setup can
be seen in the photos.

This machine was a lot of fun. I never

tire at watching it work and it is a great Closeup of the pulley

and poly pump. The
whole arrangement is
quite simple and uses
Towers’. O off-the-shelf bits.

conversation piece. It has also become a
bit of a landmark in our area and as a re-
sult our property is called ‘Humdrum

SUSTAINABLE h_/\ Certificate IV in Renewable
TECHNOLOGIES <§7A Energy Technology
A U ST R A L I A LT D % Enrolments are invited for Full and Part-time studies including

\V4 the following subject areas

m Introduction to Renewable Energy Technologies
Ren ewa b I e E I| e I'gy m AC & DC Electrical Fundamentals
° W ELV Electrical Wiring
Solar Panels, Solar Education _ ,
m Introduction to Electronics for Renewable Energy
(]
Kll's, Solul‘ Hats m Wind Energy Conversion Systems
*STA offers a solar photovoltaic (PV) system ® Micro Hydro Energy Systems
design and installation service, and specialises in ® Solar Hot Water Systems
building mounted and integrated solar systems. m Energy Efficient Building Design
*STA solar systems are designed to comply with ™ Photovoltaic Power Systems
the Australian Greenhouse Office $5.50 per Peak m Computing and Communications and Business Subjects for
Watt Subsidy. Renewables
Distance Learning is now available for
Phone 02 6299 1592 Fax 02 6299 1698' Introduction to Renewable Energy Technologies

High quality support materials, well focused learning guide and

H o
email: catalog@sta.com.av realistic practical tasks.

www.sta.com.au : .
Online support and communication.
STA islisted on theAustralian Stock Exchange. Join over Phone 92148504 .
SWINBURNE Email mbonacci@swin.edu.au g

UNIVERSITY OF
TECHNOLOGY Distance Learning 9213 6789

TAFE Toll free 1800 633 560

500 shareholders who support Austrdian owned solar
manufacture. Sharesare available from any Stock Broker.
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[Build your own]

Automatic solar lighting system

ere at the ATA office we have

been installing numerous solar

power systems. While several of
the systems are quite large, and indeed
are capable of running our entire office,
we thought it would be good to have a
smaller, low-cost automatic system that
would demonstrate to the public how
they can use solar power to provide low-
consumption loads like security light-
ing. We also needed some safety lighting
around the office building and adjacent
CERES site toilets for use at night dur-
ing the ‘Music Under the Stars’ events
held at the park over summer.

We decided to implement a system
that would be compact, relatively sim-
ple and mostly automatic, requiring lit-
tle maintenance or user intervention.
The system must charge the battery by
day and automatically turn the lights on
at sunset to provide lighting for a pre-
determined time, even all night long if
required. What’s more, the components
needed to be as cheap as possible yet
still be reliable.

This sounds like a tall order, but with
a bit of scouting around, we assembled
a system that did what we wanted for
well under $3,000. In actual fact, we man-
aged to keep the costs well below that
with the help of a few friendly renewa-
ble energy equipment suppliers.

As the system is being used for dem-
onstration purposes here at the office,
some of the equipment was donated.
This included the BP Solar panels do-
nated by BP Solar and the Piccolo in-
verter donated by Solar Energy Australia.
The battery was bought from RF Indus-
tries at a discounted price (it normally
retails for close to $600). This is a top-
of-the-line type battery, suitable for use
in sealed enclosures. If you are using a
vented enclosure with a separate section
for the battery, you could use a much
cheaper flooded-cell unit, but this would

il il

Inside the control box you can see the sealed battery at the front with the rest of

equipment attached to the board behind it. The sinewave inverter is on the right.

require occasional checking of the elec-
trolyte levels.

The complete component list can be
seen on page 64 and as you can see, some
of the components are not specifically
designed for use in solar power systems
but work fine nonetheless.

This system is capable of running our
two security lights all night, with the bat-
tery being fully charged again by around
11am the next day during summer. This
means that there should be enough en-
ergy available in winter to allow the lights
to run all night. We do have plans to add
some compact fluorescent spotlights to
the system to light some dark areas on
the other side of the building.

Why 240 volts?

Some of you may be thinking that we
could have reduced the cost of the sys-
tem considerably by omitting the in-
verter and using 12 volt compact or
regular fluoros. We initially took this
tack with the system design, but soon
came across the problem of finding suit-
able, good quality 12 volt compact

fluoro globes. The best we could find
was a 13 watt unit, but we wanted more
light than that. What’s more, we decid-
ed that we would like to be able to use
readily available 240 volt bulbs as there
is a large range of these available now.

We initially designed the system to use
alow cost inverter from Jaycar Electron-
ics. They had a 140 watt modified square
wave unit for around $80. However, once
the system was installed we discovered
that one of the compact fluoros would
not fire on this inverter and, indeed,
eventually died altogether. This was in-
teresting as the loaded output of the in-
verter measured 235 volts RMS, well
within spec. Obviously, some compact
fluoros rely on the peak voltage of the
waveform more than others.

We used two different bulbs in our
lights, a 20 watt Mirabella and an 18 watt
Philips Ecotone. While the Philips unit
died, the Mirabella never failed to start,
though it did flicker sometimes when
cold.

We decided thata sinewave inverter was
the way to go, and a quick check of our
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sinewave buyer’s guide (they are useful,
even to us!) showed us the only Austral-
ian-made inverter in our required size
range was the Piccolo unit from Solar En-
ergy Australia. Lyndsay Hart of SEA kind-
ly oftered to donate the inverter and we
were away. The replacement Philips light
worked well on the sinewave output and
the system has worked perfectly for sev-
eral months now without intervention,
apart from the occasional check to make
sure the charging system is working,.

Assembling the system

We decided to mount all of the compo-
nents on one piece of recycled plastic
board attached to one wall on the inside
of the enclosure. I cuta piece of this board
as large as would fit inside the box. I then
sat down with the components and laid
them out as neatly as possible. Once 1
was happy with the arrangement, I
screwed all of them into place.

The lights were
simply attached to
the workshop by a
length of threaded
water pipe—
simple, robust and
inexpensive.

We know that the
fittings waste
some light, but
they were the best |
we could find
within budget.

Next came the internal wiring. Even
though the maximum current through
the cables is 10 amps from the solar pan-
els and about the same for the inverter,
I used 4mm? cable throughout to re-
duce power losses.

A few holes were drilled in the box
to accommodate the cables and six small
holes were drilled through the flange

of the lid and the box lip underneath to
allow the use of screws to stop the lid
being removed by prying fingers.

The board was mounted to the wall of
the box with a few screws. We then duga
hole in the garden bed where the box was
to reside and fitted the box into place.
Once the battery was lowered into posi-
tion, the box sat in its hole quite firmly.

« Remanufactured laser
cartridges

« Recharged ink jet
cartridges

« GreenDisk floppy disks

) greenworld

Office Products
The High Quality Alternative

« Ecosys printers
« Eco-Mouse mats

« Reloaded dot matrix
cassettes

« Floppy disk recycling service
http://www.greenworld.com.au Ph:9545 0700 fax:9545 0711

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

Are you looking for models

of energy efficient homes?

Join like-minded people on an inspirational, self-drive
tour of homes with guest guide Russell Andrews,
Editor, Owner Builder Magazine.

* solar passive design * renewable energy
* small & large house design * permaculture gardens
* energy efficient materials
* mudbrick, rammed earth, timber
* a B & B and much more!

Hassle-free Wind 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 a 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.

Hassle-free Water Power

If you have a reasonably fast running stream or tide nearby
and 300mm of water clear, the Aquair Underwater
Generator can produce 60 to 100 watts
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 340, Botany NSW 2019
Ph: 0297000960, Fax:02 97000964, Email quir ks@onenet.au
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/\

lighting system.

We also coated the lid of the enclo-
sure with Ceratech heat reflective coat-
ing to protect the equipment from
overheating. Even on a 37°C day the in-
side of the enclosure sits at around the
ambient temperature.

Next we installed the lights and wired
them back to the box. They were

The system components

mounted on short pieces of water pipe,
threaded at both ends, which were sim-
ply screwed into holes in the building
facia. The lights were wired to the in-
verter using 1mm?2 mains-rated wire.

The solar panels were incorporated into

SEA.

one of the grid-interactive arrays on the
front of the Solar Workshop. The three
BP Solar 50 watt panels were wired to
the control box with 6mm? wire to re-
duce power losses. While not the most
cost-effective solution, we used three 50
watt panels as they were the ideal size to
fit in with the already existing array of
Canon Econflats. A more effective solu-
tion would be to use fewer larger panels.

Solar panels: Three 50 watt BP solar $1500
Battery: 100AH, 12 volt Concorde Sun Xtender AGM S 300 By now you may be wondering about
sealed lead-acid battery how you can reduce the cost of such a
Inverter: Solar Energy Australia 12 volt, 150 watt $ 429  system. As mentioned above, you can
Piccolo sinewave use fewer larger panels which are gen-
Regulator: 12 volt, 20 amp Super Solar Regulator from § 70  crally more cost effective than more
Maitland Enterprises smaller ones. You can also use a differ-
t battery. In th t we have bought
Lighting Gardener’s Choice garden lighting S 14 o a. ory n. © past we hiave Hotig
very high quality brand new sealed lead-
controller: controller bought from K-Mart i i
) acid battetries for a few tens of dollars
Relay: 12 volt, 30 amp automotive relay $ 6 from companies that get surplus stock
Circuit breakers: Two 15 amp lever switch type S 30 occasionally. Keep an eye open and you
Extras: Assorted terminal blocks, connectors, $ 4o  will be surprised what you will find.
brackets and cable Don’t use a car battery as these are not
Enclosure: 5o litre storage box bought from K-Mart $ 17 suitable and.Wﬂ.l have a very short life in
. . . such an application. You need a true deep
Lights: Two sealed bulkhead-style light fittings S 70 cycle battery, of which there are many
Bulbs: Two tri-fold compact fluoro lamps S 30 available now. However, avoid ‘truck
Wiring: 1mm? cable for 240 volt wiring, $ 150 batteries’ as these are of variable ability
6mm?for solar panel wiring as far as deep cycling is concerned.
Total: $2656 If you have suitable 12 volt lights, you
can eliminate the need for the inverter
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altogether, thus reducing costs further.
However, part of this cost saving will
be offset by the need to use a heavy ca-
ble for the connections between the
control box and the lights.

We did a quick analysis of a system
similar to ours, but using a single 120
watt panel, a 130 amp-hour solar grade
battery and no inverter, and came up
with a total cost of around $1,500 (not
including the lights). A system this size
should be able to run all night during
summer and maybe four to six hours
per night during winter (these esti-
mates are for Melbourne) which is all
most people will need.

So is it economically beneficial to install
such a system? Well, that depends. If you
are on mains power and can get power to
where you need it easily, then the renew-
able system is not going to win econom-

ically However, if you want lighting a long
way from a source of mains power, then
costs such as running mains cables in
trenches can exceed the cost of a simple
renewable energy system.

But financial costs are not the only
thing to be considered, nor are they
even the most important aspect. Con-
sider an alternative to our solar system
like the ‘low voltage garden lights’ com-
monly available from hardware and de-
partment stores. These are very cheap
to buy, but they can actually use consid-
erable amounts of power.

A 120 watt system that runs for eight
hours per night will use around 1kWH
of power per day. In Victoria, this
350kWH per year equates to around half’
a tonne of greenhouse gas emission per
year—no small figure. This assumes that
the lighting transformer is turned oft at
the wall each morning. Many systems

are left running because they are con-
trolled by a simple lighting controller
such as the one we bought for our solar
system. So the mains-powered system
generates even more greenhouse gas
emissions by being a phantom load for
16 hours per day.

Even comparing apples with apples,
a pair of 20 watt mains-powered com-
pact fluoros running for eight hours per
night will produce around 160kg of
greenhouse gas per year.

While it is true that the solar equip-
ment itself takes energy to make, so does
the installation of power stations and
their vast infrastructure, as well as the
damage done by mining equipment. And
it must be remembered that some re-
newable energy equipment manufactur-
ers are using renewable energy to make
their equipment. All in all, the odds stack
up in favour of solar lights. 3%
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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 www.ata.org.au

ATA workshops 2001

CERES site, Lee St, East Brunswick, VIC
* Greywater: 4 March, 1 April

* Batteries: 25 March

* Solar electricity: 8 April

* Wind power: 15 April

* Solar hot water: 22 April

Fee: $77 for ATA members, $88 for non-
members, inc GST. Contact: ATA,

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

World Environment Day Awards 2001
Presented 5 June, 2001

Awards will be presented in the categories
of Local Government, Business Enterprise,
Community/Individual, Education/Schools
and Media. Nominations close 1 May.
Contact: United Nations Association of
Australia (VIC), ph:(03) 9482 3655, fax:(03)
9482 5118, email: unaa.vic@bigpond.com,
www.unaavictoria.com.au

EcoGeneration 2001

28-30 March, 2001

Crown Towers, Melbourne VIC

Covers cogeneration, renewables, waste-to-
energy and distributed generation.

Contact: Robyn Buccheri or Alison Abra-
hams, Professional Conference Services, 137
Gardenvale Rd, Gardenvale VIC 3185,
ph:(03) 9530 6777, fax:(03) 9530 6526,
email: services@profconferences.com

Banksia Awards
Entries close 30 March, 2001
Nominate companies, organisations or in-

dividuals you feel have contributed to the
environmental cause.

Contact: Banksia Environmental Awards, 61
Gipps St Collingwood VIC 3066, ph:(03)
9419 7188, www.banksiafdn.com

Moriac Harvest Festival

25 March, 2001

Moriac Primary School, VIC

Features over 40 exhibitors and includes
billy-cart races, vegie creatures and the gi-
ant pumpkin weigh-in.

Contact: Julie Dyson, ph:(03) 5266 1490,
fax:(03) 5266 1637.

2001 Water Odyssey

1-5 April, 2001

National Convention Centre, Canberra
The 19th Federal Convention of the Aus-
tralian Water Association.

Contact: Quitz Event Management, PO Box
632, Willoughby NSW 2068,

ph:(02) 9410 1302, fax:(02) 9410 0036,
email: dbquitz@bigpond.net.au

SEDA seminars

* Compressed air systems: 24 April

* Motor systems: 7 June

* Hot water systems: 17 July

* Lighting: 28 August

* Heating, ventilation and aircon: 3 October
* Energy management: 27 November
Contact: Renata Bryce, Sustainable Energy
Development Authority, ph:(02) 9249 6183.

Sustain 2001
8-10 May, 2001

Amsterdam, The Netherlands

The world sustainable energy exhibition
and conference.

Contact: PO Box 77777, NL-1070 MS
Amsterdam, ph:+31 20 549 1212,

Sax:+31 20 549 1843,

email: sustain2001@rai.nl,
www.sustain2001.com

Community Technology 2001

5-6 July, 2001, Murdoch University, Perth, WA
International conference on governance and
sustainable technology in indigenous and
developing communities.

Contact: Andrea Lee, Concept Connections,
PO Box 235, Mount Hawthorn WA 6915,
ph:(08) 9242 2232, fax:(08) 9242 2238,
email: andrea(@concon.com.au

World Solar Challenge

18-28 November, 2001

Darwin to Adelaide

Planned to arrive in Adelaide in time for the
ISES 2001 conference (see below).

Contact: Chris Selwood, ph:(08) 8463 4690,
email: wsc@saugov.sa.gov.au, WWW.wsc.org.au

ISES 2001 Solar World Conference

25 November-2 December, 2001
Adelaide, SA

Includes industrial developments and appli-
cations, energy efficiency, research, education,
regional development and political issues.
Contact: Hartley Management Group, PO
Box 20, Kent Town SA 5071,

ph:(08) 8363 4399, fax:(08) 8363 4577,
email: ises2001@hartleymgt.com.au

g/
EXPO

+ Sustainable Living & Farming
+ Alternative Farming Options

+ Viticulture, Horticulture
+ Alternative Building Options
4+ Renewable Energy, Recycling

 Agpricaltune — from the Ficld to the Table +

+ Organics, Biodynamics, Permaculture

Stimulating Lecture Program...

+ Poultry, Farm Animals

4+ Natural Fibre Fashion Parades
+ Australian Wildlife, Rare Breeds
4+ Yard Dog Trials, Dog High Jump
+ Food, Wine, Jazz

+ Business, Trade, Tourism, Craft

.... Full Program available end-February
........ keynote environmental speakers,including Michael Mobbs

Sat 19 & Sun 20 MAY

9am-5pm

Lilydale Recreation Reserve

Melway Ref. 38/E4

(beside Lilydale Railway Station)

400 EXHIBITORS
30,000 VISITORS

e-mail: yvexpo@hard.net.au
www.yarra-valley-expo.com.au
ENQUIRIES
Phone 03 9730 1722
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Solar Power at Home and on the Move From
Canon s unrseLar

US-64 US-32

USF-11

<

FEATURES

BENEFITS

Latest amorphous silicon triple junction technology

Higher efficiency & output. Excellent high temperature
performance

Cells made on a continuous roll of stainless steel

Unique flexible, lightweight cell

Non-glass construction

Unbreakable, low glare

Rigid modules constructed with coated Galvanised steel backplate
and encapsulated with UV stabilised polymers

Exceptionally durable, rugged and lightweight

Flexible modules available

Able to be fitted to curved surfaces. Ideal for boats,
campers & portable applications

Flexible modules polymer encapsulated & bonded to cushioned
vinyl backing material

Unbreakable, durable, no sharp edges

Bypass diodes across each cell (11 watt & above)

Shadow tolerant. Produce power even when partially shaded

All modules UL Certified & passed IEEE,IEC,CEC tests

Qualify with stringent specifications & product qualification tests

SPECIFICATIONS:

RIGID FRAME MODULE US-64, 42, 32. - 20 year limited warranty

US-21, 11, 5. - 10 year limited warranty
MODEL US-64 US-42 US-32 US-21 US-11 US-5 US-3*
Rated Power (Wp) 64.00 42.00 32.00 21.00 10.30 5.00 2.68
Vmp (V) 16.50 16.50 16.50 16.50 16.50 16.50 8.10
Imp (A) 3.88 2.54 1.94 1.27 0.62 0.30 0.33
Voc (V) 23.80 23.80 23.80 23.80 23.80 23.80 12.00
Isc (A) 4.80 3.17 2.40 1.59 0.78 0.37 0.40
Length (mm) 1366.10 928.30 1366.10 928.20 491.00 491.00 286.00
Width (mm) 741.20 741.20 382.70 382.70 383.00 205.00 205.00
Depth (mm) 31.80 31.80 31.80 31.80 22.00 22.00 22.00
Weight (kg) 9.17 6.27 4.80 2.99 1.63 1.13 0.77
*6V Module

FLEXIBLE MODULE 5 Year limited power warranty

MODEL USF-32 USF-11 USF-5

Rated Power (Wp) 32.00 11.00 5.00

Vmp (V) 16.50 16.50 16.50

Imp (A) 1.94 0.62 0.30 Applications:

Voc (V) 23.80 23.80 23.80 RAPS (Remote Area Power Systems)
Isc (A) 2.40 0.78 0.37 Telecommunications, Telemetry
Length (mm) 1429.40 553.79 553.79 Recreational vehicles, Boats
Width (mm) 424.40 424.40 246.60 Electric Fence charging

attery Maintenance

Depth (mm) 5.02 5.02 5.02 Outdoor lighting

Weight (kg) 2.14 0.91 0.54 Water Pumping

Specifications subject to change without notice

Dealer inquiries welcome
Canon

CANON AUSTRALIA PTY. LTD.
SOLAR POWER PRODUCTS

09/00

1 Thomas Holt Drive NORTH RYDE NSW 2113, Direct Tel: (02) 9805 2076 Fax: (02) 9805 2066, www.canon.com.au




[Kid’s stuff]

Noel’s Treasures from Trash

To make your own
Solar water heater
you will need:

* up to nine aluminium drink cans

* a thermometer

® alarge (1.25 litre or more) PET drink
bottle

* a smaller PET bottle a bit bigger than
the cans

* some pieces of insulation, such as
polyester batts and foil insulation

* white, green, brown and black water-
based paints

* 2 newspaper

* ruled or graph paper

* a small funnel

* a paintbrush, sticky tape and some
sandpaper

In the next issue we will look at making
the solar water heater, but in this issue
we will look at some of the design fea-
tures that work best.

Begin by removing all of the paint
from one of the aluminium cans so that
it is shiny. It is easier to do this before
you open it. Paint one of the other cans
white, another one green and another
brown. Now paint all of the rest black.
Paint each can with two coats to make
sure they are fully coated.

Once the paint is dry, take the white,

green, brown and three of the black cans,
and using the funnel, put 300ml of water
in each can. Cut the top off the large bot-
tle and make a small hole in the bottom
big enough for the thermometer. Put this
bottle over one of the black cans. Cut
the bottom off the small bottle and slide
this over another of the black cans.
Place all of these cans in a straight line
out in the sun. After half an hour, measure
the temperature of the water in each can
and write these down. Keep taking the
temperature of each can every 10 minutes
after this until it doesn’t change. The can
with the highest temperature is the best
absorber of heat. The idea behind cover-
ing the two of the cans is to see if prevent-
ing the wind from cooling the can allows
it to work better. The can with the small-
er bottle will stop convection (air mov-
ing from the heat of the can itself) around
the can.

heat very well but does not lose it so
quickly. However, the paint is expensive
and hard to obtain so we haven’t used it.

The next part of the experiment is to
find out the best way to make the water
keep its heat.

Wrap one of the black tins in insula-
tion batt material and then wrap this with
the foil insulation. Hold the insulation
in place with some sticky tape. Wrap a
second tin in a thick wad of newspaper
(as thick as the batt material on the first
tin) and also cover this with some foil
insulation. Leave a third tin uncovered.

Carefully pour 300ml of boiling wa-
ter into each tin, being careful not to
wet the insulation. Record the temper-
ature of each tin every five minutes.
From the temperatures you will be able
to see which type of insulation is best.

In the next issue we will make our
solar water heater. This takes a bit of
soldering, so you might want to get
some practice at this.

Now put the
cans in the shade
and see which one
loses its heat the
fastest and which
one the slowest.

For solar water
heaters, the best
surface is a special | | Melbourne.
nickel-chrome
oxide  surface

which

absorbs

SEcCONDHAND WIND TURBINES EX EUROPE
Grid Connect turbines from 55kW to 600kW complete
with grid interface, tower and engineers report.

* VESTAS 55kW from $58,000

« BONUS 150kW from $96,000

« NORDEX 250kW from $120,000

Subject to availability, price subject to change, delivery ex

Refurbished turbines, wind monitoring, turbine siting
and installation also available.
Contact Reliable Renewable Energy Ph:03 5168 1224
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Lifeline AGM. Batteries

Lifeline Absorbed Glass Mat batteries
are fully sealed and do not require
ventilation, a battery box or even top-
ping-up. Unlike gel and flooded cells,
they have an extremely
low internal resistance
resulting in an efficient
charge cycle and
higher terminal voltage
under heavy loads.

This means that nearly 100% of gen-
erated energy is stored in Lifeline AGM
batteries. For solar/wind generation,
your system could be 25% more effi-
cient. For high output battery chargers
and DC alternators, Lifelines’ much
higher charge acceptance rate means
less engine runrtime. 12-volt sizes are
available up to 300 amphours capac-
ity (100-hour rate).

-

e

3/5 Ereton Drive Labrador QLD 4215
Email: gary@outbackmarine.com.au
Ph: (07)5563 9088 Fax: (02)9475 0486
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& PC connect Multimeter
(Valued at around $130)

From Jaycar Electronics

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

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

Competition closes Friday 13 July, 2001.

SMART ENERGY SOLUTIONS

Kyocera Solar Panels

Ample Energy Monitor 1I™

The Energy Monitor g
1™ from Ample Tech-

nology  monitors

house and starter

battery parameters [ [ ][]
(amps, volts, amp Bsum

hours, temperature) and functxons as

a complete system charge controller. It
controls solar panels to ensure that
the selected battery type receives the
correct charge. Alarm setpoints can
be programmed to raise an alert for
battery damaging conditions.

Spectra D.C. Desalinators
35 litres per hour - only 8 amps!

Using the patented Clark Pump and
paying careful attention to system effi-
ciency, the Spectra 200c makes an av-
erage of 35 litres per hour on only 8
amps @ 12-volts DC - less than 3
watts per litre! Abundant fresh water
can be reliably produced from bore
water, brackish water or sea
water using your existing 12
or 24 volt energy system
Solar powered
desalination is /"
now a reality! \

WWW. outbackmarlne com.au

Outback Marine has
teamed with Kyocera
Solar to supply these
high efficiency solar
panel arrays. Call us
for technical and pric- —————_J
ing details. System packages available.

Blue Sea Systems

Originally designed
for marine applica-
tions, Blue Seas offer
a complete range of
DC circuit breaker
panels, circuit break-
ers, protection and wiring accessories.

Outback Marine Australia P/L

We specialise in DCbased energy
systems for marine, RV and remote
land based applications. In addition to
our Australian distribution lines, we
supply all products required to config-
ure a remote area power system.
Outback Marine market to resellers,
trade and end-users.

¥ ) Visit our website or call for
a full-line catalogue.
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[Q & A]

Send us your questions

If you have a problem you just can’t
solve, or want to know the answer
to a general question about
sustainable technology, drop us a
line and we will do our best to
answer your query.

Send your questions to:

ReNew, PO Box 2001, Lygon St
North, East Brunswick VIC 3057.

Fluoro interference

I installed a small one-panel solar pow-
er system for my neighbour. It has three
different fluoro lights, two with inbuilt
inverters and one with an aftermarket
inverter fitted. They are wired separate-
ly to fuses on the power distribution
board and the system isn’t earthed.

All three fluoros emit RFI (radio fre-
quency interference) which causes
snow on the TV and noise on her AM
radio. Is there some way of controlling
the unwanted RFI?

Peter Schembri, Watagan NSW

This is a problem with many of the cheaper
Sfluoro lights and inverter ballasts. This sort of
interference can often be difficult to fix but one
thing to try is to earth the system by connecting
the battery negative terminal to an appropriate
grounding point, usually metal water pipes
embedded in the ground or a copper-clad
grounding rod driven into the ground. These
are available from electrical wholesalers.

Ifyou are planning to add an inverter to the
system later you need to keep in mind that some
inverters will fail to autostart if the battery is
grounded due to their internal design. Connect-

ing the battery negative to the system earth effec-
tively also connects the battery earth to the in-
verter neutral as the neutral should be earthed in
a properly wired 240 volt system. This bypass-
es the autostart circuit in some inverters, disa-
bling the autostart feature, and may cause other
problems as well.

Another option, and the one Iwould try first,
is to place a 0.1uF polyester capacitor across
each of the ballast power supply connections,
right at the ballast itself. In addition, an induc-
tive noise suppression choke or coil like those
used to suppress interference in car stereos might
do the trick. These are wired into the positive
supply line of each light, also right at the ballast.
These filters can be bought from automotive
shops and electronics components suppliers like

Jaycar Electronics and Dick Smith Electronics.
Thave done a simple diagram showing the place-
ment of these components below.

Another simple option are ferrite beads. Nor-
mally designed for computer leads, these can
simply be slipped over the power cables at the
inverter. They are available in both solid or clip-
over types, which eliminate the need to undo
any wiring, as you just clip the two hinged
halves together over the wire. These are also
available from companies like Jaycar Electron-
ics and Dick Smith Electronics.

While these suggestions may do the trick, there
are no guarantees and some experimentation will
be required. The interference may not just be
coming from the supply leads, but from the in-
ternal wiring of the light between the ballast
and the tube. You can’t place filter components
on these leads as they will interfere with the
proper running of the lights.

Lance Tiurner

Inductor fitted in line

Ballast

—1___ Capacitor across
—T— power supply

I Y W

\ Ferrite bead goes
over cable in place

of inductor

Battery alternatives

I just wondered what viable alternatives
exist to lead-acid batteries. Lead is very
unfriendly to the health and wellbeing
of people and the environment.

Also, how much energy and resourc-
es go into the production of silicon so-
lar cells, inverters and other renewable
energy system equipment considering
a life cycle of 25 years? How much of
the installation is recyclable?

Gerd Herrmann,
gherrmann(@ugq.net.au

Lead acid batteries are a concern to anyone who
knows the dangers of lead poisoning. However,
there are few alternatives available at a realistic
price. Nicad batteries are very expensive and
cadmium is even more toxic than lead. Nickel-
metal-hydride cells have yet to make it to our
shores and current world prices for these cells
are very high. Nickel-iron cells are a viable op-
tion, being relatively non-toxic and long lived,
but they have a lower charging efficiency than
lead-acid and again are not available in Aus-
tralia.

The Vanadium redox battery is a viable con-
tender for lead-acid battery banks and is made
almost completely from recyclable plastic. It has
been under development for some yeats and there
are some demonstration systems running in Ja-
pan. The company developing the technology
has a web site at: www.pinnaclevrb.com.au.
There is no indication on their site of small home-
scale battery plants being available yet.

When we will be able to buy a realistically
priced replacement for lead-acid batteries is
anyone’s guess.

We have seen various figures for the energy
debt of solar panels. It varies between the type of
panel; monocrystalline panels use the most en-
ergy in manufacture, with polycrystalline pan-
els second and amorphous panels being the lowest
energy consumers (in general).

The worst recent figure I can remember see-
ing for the repayment time of the energy debt of
a monocrystalline panel was around three years.
I have seen figures of as little as nine months for
amorphous panels, but this seems a bit low.
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When you think about it, an 80 watt panel
will produce a large amount of power over its
lifetime. If we assume the panel is located where
it receives an average of five sun-hours per day,
then in 20 years it will produce 80 x 5 x 365 x
20 = 2,920,000 watt-hours, or nearly three
megawatt-hours of energy. This is enough en-
ergy to run a 2400 watt heater continuously for
over 50 days, which is a huge amount of elec-
tricity. It is hard to conceive that the production
of any object weighing a mere eight or 10 kilo-
grams could use anywhere near this much ener-
9y. At a retail rate of 12 cents per kilowatt-hour,
this much power would be worth $350, or
around half the retail cost of an 80 watt solar
panel. Simply, you could not sell a panel for
their current price if you were using that much
energy to make it.

As for how much energy goes into the pro-
duction of the rest of the system components, we
are not aware of any full life-cycle assessments

for items such as inverters, batteries and other
equipment. Whether the panels in a system pro-
duce as much power as is required to manufac-
ture and recycle all that metal, plastic and
electronic componentry is unknown, but if any-
one has any figures on this we would like to
hear from them.

Lance Turner

Direct charging (sort of)

I am considering building a battery
charger to store enough power in my
caravan to run a small 70 watt black and
white TV and an 18 watt fluorescent
light on 240 volts for periods of up to
four hours every night. I presently have
a4kVA generator which is used to pow-
er my meal time electrical appliances
and I plan to divert some of this power
into a 12 volt, 130AH wet-cell battery
for my future nighttime needs.

I'would also like to do all my recharging
while the generator is being used at meal
times to avoid any prolonged noise prob-
lems. I therefore require a power system
which is relatively quick to recharge.

I read your article ‘Build your own bat-
tery charger’ in Soff Technology issue 52 but

thought that I might build a charger using
an induction motor powered off my gen-
erator and driving a car alternator to pro-
duce enough power to recharge the
battery—about 32.5 amps at 14 volts DC.

My questions to you are:

1. Can car alternators provide 32.5 amps
of current continuously over a period of
two hours (my calculations for the time
required to fully recharge the battery as-
suming that it is half discharged after four
hours of nighttime use), thus avoiding
any increases in recharge times?

2. Does the current flow from car alter-
nators depend on their speed?

3. Can deep-cycle wet-cell batteries be
continuously recharged with relatively
high currents?

4. What size motor would I need?

5. What size inverter would I need con-
sidering the TV may create a small pow-
er surge on starting?

Some of the answers to my questions
may be quite simple but I must admit
that I am in no way an electronics wizz
(far from it!) Any attempts to have my
questions answered by auto electricians
have been rather fruitless.

John Balnaves, Marryatville SA

A good car alternator should be able to provide
the sort of current you are after. Just use a 55
amp unit, a 35 amp model is cutting it a bit
close and would most likely not perform to your
needs.

The current flow from the alternator depends
on several things including the driving motor’s
ability to provide the input power to the alterna-
tor while maintaining adequate speed. Another

factor is, of course, the load itself. Your batteries

may not allow that much current to flow into
them with an alternator output voltage of just
14 volts. You may have to adjust that voltage up
a bit; some alternators have adjustable internal
regulators, while others have external regs.

The recommended charge rate by most bat-
tery makers is the battery capacity divided by
10. This means a 130 amp-hour battery should
be charged at no more than 13 amps. However;

[Q & A]

this varies from manufacturer to manufacturer,
and even from model to model. Most batteries
will accept a C/5 charge—26 amps for the above
example—without damage.

Now we get to the tricky bit. Running the
alternator from your generator via an induction
motor is a very inefficient way of doing things.
Most gensets don’t really like large induction
motors hanging off them and the overall effi-
ciency of the setup would be quite low. If we
work through the numbers, it could go some-
thing like this:

26 amps x 15 volts = 390 watts out of the
alternator. Assuming a 50 per cent efficiency for
the alternator, this means you need at least 780
watts input to it. This is just over one horse-
power so you would need at least a 1.5hp mo-
tor, and most likely something larger, as there
will be losses in the gearing up. Induction mo-
tors run at low speeds, typically 1,400 or
2,800rpm, depending on their design, and a car
alternator has to spin much faster than this—
possibly 6,000 rpm or more.

The upshot of all this is that the 4k VA gener-
atorwon’t be able to run much else if it is run-
ning your setup at full tilt. Most gensets are
highly overrated—the rating usually assumes a
resistive type load, not the reactive load of an
induction motor.

A far more efficient setup would be to run a
second belt from the genset motor directly to the
alternator which would cut out a lot of energy
losses. This may not be possible with your unit
as many use a direct drive between the motor
and the genset alternator.

Personally, Iwould look at either a more suit-
able genset, maybe with a high current DC out-
put, or a good battery charger that is designed to
work with gensets such as the RGS unit.

As for your inverter, most inverters have a
decent surge capacity so a 100 watt inverter with
a 400 watt surge would suffice. Note that the
70 watt rating of the TV is its maximum pow-
er rating and that it will usually draw quite a bit
less than that while running. You should con-
sider one of the smaller sinewave inverters like
the SEA Piccolo—some TVs will suffer audio
and video noise on cheaper inverters.

Lance Turner
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High efficiency AC fridges

Low power consumption DC fridges have been around for some time, but energy efficient AC
models have been very few and far between. The problem has been that they are available in other
countries, but no-one has been importing them into Australia.

Renewable Resources Workshop has now started to do so and has a range of 240 volt AC Vestfrost
fridges and freezers, all of which have a 5 or six-star energy rating under the AS/NZ4774.2 standard.

The range includes a 200 litre/96 litre fridge/freezer, a 167 litre/96 litre fridge/freezer, a 330 litre
fridge, and 239 and 312 litre chest freezers. These units have power consumption at 25°C of 407, 390,
184, 223 and 260kWH per year respectively, which is less than half the power consumption of the
average fridge.

rrp: $2167; $2035; $1815; $1446.50 and $1595 including GST

Distributed by Renewable Resources Workshop, 1 Railway St, Colac VIC 3250, ph:(03) 5231
3593, fax:(03) 5231 1884, email: rrws@bigpond.com

Eliminate your air conditioner

Some time back we looked at a heat reflective coating called Ceratech.
While this coating works very well (we have it painted on our office roof),
it is imported from the USA.

An Australian version of this coating called Insulcoat is claimed to achieve
up to 94 per cent efficiency in reflecting the sun’s radiant heat energy which
will reduce roof or surface temperatures by 40°C or more, according to the
manufacturer.

Insulcoat is a waterborne acrylic based emulsion paint suitable for use on

roofs of factories, houses, offices, workshops, trucks and caravans.

Northern Metropolitan Institute of TAFE recently installed Insulcoat
on the roof of their buildings and temperatures inside the building have reduced by between seven and eight degrees and, in
some cases, by up to 11 degrees.

Manufactured by Insulcoat, 119 Willoughby Rd, Crows Nest NSW 2065, ph:(02) 9956 3824, fax:(02) 9439 2157,
email: benchmark@hi-speed.com.au, www.insulcoat.com.au

Smarter glass

There is no doubt that a lot of heat transfers through the windows of the average home,
making the interior too hot in summer and too cold in winter. While double glazing can
help reduce this problem, you usually need to replace the entire window and frame
assembly—an expensive proposition.

ComfortPlus laminated glass from Pilkington is a tinted insulating glass that helps
reduce heat, UV radiation and noise transfer through windows. According to the manu-

facturer, ComfortPlus retains over one-third more heat in winter than standard glass, thus

reducing heating costs. It can also reduce noise transmission by up to 24 per cent and,
being a laminated glass, it provides a greater level of security than standard plate glass.
The glass is 6.38mm thick and can be fitted to many standard window frames.

Manufactured by Pilkington Australia Ltd, freecall: 1800 810 403,
www.pilkington.com.au
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Fischertechnik goes solar

of the construction sets, having been used by many schools and univer- { &
sities to teach the concepts of design and engineering for many years.
While these kits have continued to evolve over the years with addi-

cludes solar kits.
The Profi Solar kit uses a small crystalline solar module combined
with a 10 Farad super capacitor for energy storage and a special low-power consump-
tion motor to allow the construction of many solar models. The kit contains over 300
parts and comes with a 45 page construction booklet describing how to assemble eight models.
There is also a solar set available containing the motor, module and capacitor that allows the huge range of other Fischertechnik
kits to be solar powered.

rrp: $218.90 for the Profi Solar kit, $94.60 for the solar motor kit inc GST.

Available from Procon Technology, PO Box 655, MountWaverleyVIC 3149, ph:(03) 9830 6288, fax:(03) 9830 6481,
www.procontechnology.com.au

Inflatable solar still

Solar distillation has long been known as a simple and eftective way to purify con-
taminated water, but most solar stills, either commercially or home made, are too
large to be truly portable.

The Aqua Cone from Solar Solutions is an inflatable solar still that simple floats on
the water it is to purify. This eliminates the need for refilling and the purified water
can be simply siphoned off using either the in-built straw or valve.

The still can produce from 1.5 to 2.5 litres of clean water per day, is manufactured
from UV resistant polyurethane, packs down to 530 x 150mm and weighs less than 2kg.

rrp: USS150

Manufactured by Solar Solutions LLC, 7915 Silverton Ave #307, San Diego, CA
92126 USA, ph:+1 619 695 3806, fax +1 619 695 3807,
email: info@solarsolns.com, www.solarsolns.com

Solar Lego

Those little plastic blocks have been the focus of many young minds. Now,
kids of all ages have the option of making their working models powered by [
renewable energy.
Aimed at the classroom, the new eLAB Energy and Renewable Energy |
sets from Lego Dacta give students an insight into the basic principles of
energy use, storage and conversion as well as renewable energy alternatives.
Building modules include a solar panel, electrical generator, storage
capacitor and lights, as well as the usual blocks, wheels and gears.
rrp: $478.50 for the Energy, Work and Power Starter Kit for eight

students and $261.80 for the Renewable Energy Student Set. Prices
include GST.

Available from Educational Experience, PO Box 860, Newcastle NSW 2300, freecall: 1800 025 270, fax:(02) 4942 1991,
email: teachers@edex.com.au, www.edex.com.au
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Low cost regulator

Let’s face it—if you just want to set up a few solar lights or any other simple inde- il REGULATOR
pendant power system, you don’t want to be paying hundreds of dollars for a regu- il AMP 1 2 VOI-'I'
lator with all the bells and whistles when something a lot simpler would do. :

Dick Smith Electronics have a 20 amp, 12 volt regulator for around $70 that should POS  Australian Made  NEG

_ } ' ; . SOL BATT BATT SOL
do the trick for many simple systems, especially those that use sealed lead-acid batteries.

The regulator uses a relay to switch the charging current, eliminating the heat generated
by MOSFETS at high currents. The charging regime is simple—it charges the battery to P | [
14.4 volts and then disconnects the charging source, reconnecting it when the battery voltage falls below 13 volts.

Other features of the regulator include a multi-colour LED to indicate what the regulator is doing, reverse polarity
protection and disconnection of the solar panels from the battery at night.

rrp: $69.50

Manufactured by Maitland Enterprises P/L, 496 East Seaham Rd, East Seaham NSW 2324, ph/fax:(02) 4988 6655.
Available from all Dick Smith Electronics stores.

Divert that grotty water

The SafeRain water diverter has been around for a few years now. It is designed to
divert the initial dirty water runoff from the roof before it gets to your rainwater
tank. Once a certain amount of water has been diverted, a valve closes inside the
diverter and the rest of the water from the roof flows to your tank. The valve resets
automatically once the rain has stopped.

Diverting the dirty water can improve the clarity and taste of the tank water and
will reduce tank sedimentation. The valve can be installed in most tank systems
and requires no special tools for installation.

rrp: from $120 to $150, depending on the model.

Manufactured by Safe Rain, PO Box 298, Blackburn VIC 3130, ph/fax:(03)
9894 3302, email: saferain@hotmail.com, saferain.hypermart.net

Inverter-connectable regulator

Selectronic Australia has long been known for its high quality inverters and have SELECTRONIC
now added to its range a 60 amp (rated at 40°C) charging regulator. PWM CHARGE REGULATOR

The regulator works with Selectronic sinewave inverters that have Energy Man-
agement Mk II software installed. It is connected to the inverter and the charge
parameters can simply be programmed by the inverter’s keypad.

The regulator is suitable for either 12 or 24 volt systems and uses the pulse-width
modulation method of charge control. The regulator measures 195 x 130 x 50mm,
weighs 1kg and comes with a five-year warranty. An optional terminal cover is also available.

PWMEO

$324.50 inc GST. The optional terminal cover is $19.80 inc GST.

Manufactured by Selectronic Australia, ph:(03) 9762 4822, email: sales@selectronic.com.au, www.selectronic.com.au.
The regulator is available from Selectronic distributors.
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No, it’s not part of the Starship Enterprise

We have looked at pre-packaged RAPS systems in the past, but there has been little in the way of new products until now.
Ergon Energy has developed modular RAPS system called the stationpower™ system, which has been designed to incorpo-
rate solar and/or wind power to reduce fuel usage and minimise greenhouse emissions.

The system uses a large battery bank in a purpose-built enclo-
sure to store solar and wind generated energy for use at any time of
the day or night. A diesel or LPG generator, housed in its own |
weatherproof canopy, provides backup power when needed. sta- §
tionpower™ is designed to suit homesteads, outstations and work-
ing properties in remote locations.

stationpower™ is made in Queensland for Queensland condi-
tions, is easily upgradable and can incorporate existing RAPS
equipment including diesel generators.

rrp: POA
Manufactured by Ergon Energy Pty Ltd, PO Box 107, Brishane

Qld 4002, ph:(07) 3228 8222, fax:(07) 3228 8118, freecall:
1800 456 753, www.ergon.com.au

A solar first

Thin film technology is being used increasingly in solar panel manufacture. Thin-film
panels have numerous advantages including good performance under partly-shaded con-
ditions or heat extremes, low embodied energy and low cost (at least in theory).

Most thin-film panels are made from amorphous silicon, but one manufacturer, First
Solar in the US, has started manufacturing its FS-50 series 50 watt modules using the
material Cadmium Telluride (CdTe). These panels feature solderless interconnection
between cells, frameless construction, integral cable with plug interconnections and a 10-
year warrarnty.

The panels are designed to be integrated into the roof of an existing or new building,
thus reducing both the cost of the panel and required roofing materials. The panels are
designed for 48 volt nominal systems, making them ideal for large battery installations or
grid interactive systems. They measure 1200 x 600 x 3mm and weigh 12.25kg.

Manufactured by First Solar, 28101 Cedar Park Boulevard, Perrysburg, OH 43551,
USA, ph:+1 419 662 8500, email: fsinfo@firstsolar.com, www.firstsolar.com

AC/DCVCR

There are not many ‘consumer goods’ available for people with extra-low-

voltage power systems, but now you can watch videos without the need for
a dedicated inverter just for the VCR.

The Digitor 12/240 volt VCR comes with a 12V DC cigarette lighter lead
and an infrared remote control. It features standby mode, rewind and reverse

picture search, fast forward and forward picture search and auto repeat.
rrp $283 (incl GST)

Available from all Dick Smith Electronics stores, www.dse.com.au
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JIDTE

AUSTRALASIA
Highest Quality

Power Systems

for Homes, Farms

Wineries, Aquaculture etc.
MANUF. & IMPORTERS:
BERGEY WIND TURBINES & WIND
ELECTRIC PUMPING SYSTEMS.
ADTECH TOWERS, DC ENGINE
DRIVEN BATTERY CHARGERS etc.

FACTORY INSTALLATION TEAM,
FRIENDLY ADVICE & DESIGN
AUST. WIDE (03) 5341 8232

info@adtech-windpower.com.au

AGNEW ELEETRICS

REC 14241 PID 932
Specialising in:
*Design & Supply of Renewable
energy systems
*Ongoing maintenance of
Renewable installations
 Automation of Diesel engines
including shutdown protection
and remote/automatic starting
and stopping
For your total one-stop service covering Victoria,
Sth Aust, NSW call Robert (Spud) Murphy on
0418 934 077 Fax (03) 5358 4250 or Email us on

agnew@netconnect.com.au

Air Marine Australia
Ph:(03) 9459 2888

Suppliers of the
revolutionary AIR wind
turbine

Suitable for:

* Remote area power systems
* Water pumping

« Recreational vehicles
 Battery charging

¢ Telecommunications

¢ Science and education

Deep cycle batteries

Quality batteries
built in the USA

6 volt, 200 to 1200ah
Phone or fax the experts at:
Alco Battery Sales (Aust)

Geoff Rees: ph:(07)3841 3009
fax:(07)3841 0946

David Rees: ph:(02)9637 1544
fax:(02)9897 1849

Australian Ethical
Investment & Equities
Trusts

Suite 66, Canberra Business Centre
Bradfield St Downer ACT 2602
Ph:008 021 227

For investors, society and
the environment

For superannuation and other
investments managed on a
conservative basis. Your money
will be earning solid returns
without compromising your
social and environmental values.

batterycnergy !

Solar Batteries

Quality Flooded and Sealed Gel
Deep Cycle Batteries
Designed and Built in Australia
for Australian Conditions

8 Year Warranty
Freecall: 1800 819 829

Bio Productse.

Non Toxic Paints
MADE FROM NATURAL AND NON
TOXIC INGREDIENTS!
‘Wall Paint, Enamel Paint, Varnishes,
Qils, Waxes and Thinners.

FREE Information,Call 1800 809 448

Bio Products Australia Pty. Ltd.
25 Aldgate Tee., Bridgewater SA 5155

o
soAgex C Co.

MAJOR DISTRIBUTORS FOR:
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

» Poo-lution Buster Dunny
* Wheelie Batch

e Clivus Multrum
* Natureloo
* Envirolet

Kits and Parts
Compost Toilet Systems
Ph/Fax 02 6684 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 all types of
health-oriented, ecologically
sustainable projects, including
owner-builder documentation,
Australasiawide.

ARCHITECTURAL DESIGN DRAFTING

/—DAVLESFORD
/_D ESIGN

TUDIO

LP Gas

Refrigerators

Modern, economical LP gas
fridge freezers designed for

SILVERBATTS..

reflective foil insulation systems

= e

* Reflects up to 97% of radiant heat

ECO REAL ESTATE

www.eco.com.au

Land-Houses-Farms - For Sale
Eco PropertiesWanted/Eco Find
eco.com.au Directory

harmony in abunda
On-Line or Printed List
Books, Toys, Videos
Design, Building, Technology,
Organics, Ethics, Solar Products &
Educational Kits, Children's Books &
Toys, Organic Tea Tree Oll,
Web Hosting, Lots More.

Wwww.eCco.com.au
Ph:(03) 5348 1546, Fax:(03) 5348 1546

A flexible at call account
supporting socially and
environmentally beneficial
projects. Contact your nearest
branch, ph. 1300 366 666 or
visit www.bendigobank.com.au

@ Bendigo Bank

An alliance between Bendigo Bank & The
Ethical Investment Trust. Subject to terms &
conditions. Govt. Fees & Charges may apply.

hm@eco.com.au

Bendigo Bank Ltd ABN 11068049178

« Dehydration / evaporation

« No foul odours with sufficient
wind & sun (back-up fan
available on request)

* Very low maintenance

* No water / power required

* No chemicals / bulking agents

¢ Info - Enviro Options

Berowra Hts - 02 9456 0172
Visit our website at

Www.enviro-options.com.au

C:n'l'mrcitil, Rm\tiul, Bdensiolns the alternative energy » Non-allergenic, asthma friendly Local Consultantsfor Clients
e e ¢ domestic application. . i Eco Home Stay
Sustainable & Permaculture Design pp Lower embodied energy : :
Planning Consultancys & Documentation Vic/Tas 0394370737 » Compact, easy to install Online Buying of Eco Books
NSW 029681 4365 ,
lan Esmore ph 03 5348 1077 QLD 07 5593 4066 NSW 029907 3133 f , PO BO)_( 33 Oyster Bay NSW 2225
indobufarisdiolli | bnkyiadind) VA 08 9356 2077 VIC 03 9889 9322 yuyaiar PhVFax: (02) 9528 8614
wwidoylesfordnetas/design  DAYLESFORD Vie 3460 SA 088261 3244 QLD 07 3820 6222 Zesignfward email: pk@eco.com.au
I— .
The Ethical ENVIRO L OO\ 555 solar Batieries
GCODFODQI‘TV Domestic model now available =
_ Investment Fund —

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

(NS Gate Drv

SO Ferntree Gully
GREENSPEED.  Vic 3156

Ph:(03)9758 5541

Fax:(03)9752 4115

email: ian@greenspeed.com.au
web: www.greenspeed.com.au

Manufacturer of a range of
energy efficient and
ergonomic  recumbent
bikes, trikes and human
powered vehicles(HPVS).

SAVCAr
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 at

WWW.jaycar.com.au

KookaburraPark
Eco -Village
A safeplacetolive

Combining the latest technology
with sustainable design. If you can
visualise it, you can do it. Join our
team of innovative residents and
build your dream. Stage 4 now
selling. 1, 2 and 3 Sold out.

Ph Barry or Christine.

Look at our website.

PO Box 713, Bundaberg, QLD 4670
Ph:(07) 4153 1303, Fax:(07) 4153 1358
Email: kookaburra@sunweb.net.au
WWW: http://www.sunweb.net/kooka

2%} 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

M.D. OBRIEN ELECTRONICS

24v [ 32v | 36v

SINEWAVE
INVERTERS

«True Sinewave - Low Distortion - High Surge
« High Efficiency - rugged and relaible
« Australian made using renewable energy

1500W/4.5kW $1850
2400w/8kW $2500
6000w/18kW $5500

Includes GST and interstate freight

Ph:08 8682 4131 Fax:08 8683 5179

LEasis

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

Shop 501, 255 Pitt St,
Sydney NSW 2000
Ph: 029264 0717
Fax: 02 9264 0817
Email: yager@mpx.com.au

Suppliers of Inverters,
Solar Panels, Batteries,
Regulators, Wind Generators,
Fridge/Freezers,

12 volt accessories and more!

www.optionalpower.com.au

U"’ACMAR’NE

Syl Enertyy Solutioss
Lowest Prices

e Solar Panels

* Wind Generators

* Batteries

www.outbackmarine.com.au
Outback Marine
3/5 Ereton Drive Labrador QLD 4215
gary@outbackmarine.com.au

Ph (07)5563 9088 Fax (02) 9475 0486

Permaculture &

Online r
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/

The Permaculture
Research Institute
www.permaculture.org.au

Offers 2 week design courses.
Learn how to integrate
renewabl e energy systemsinto
sustai nable human settlements.

Ph 02 6679 3275
Fax 02 6679 2018
Email: pri@permaculture.org.au

Hydro Electric
Systems
Platypus

Power

» Manufacturersof Home& Commercia
sized turbines from 50 watts to 50 kW

* Assistance in preliminary site
evaluation & equipment selection

« Accurate performance curves available

1/57 Churchill Ave, Bright. VIC 3741
Ph 03 5755 2383 Fax 03 5750 1777
Email plapower@netc.net.au
Homepage www.netc.net.au/platypus/
Trade enquiries welcome

Sinewave

mains power anywhere
True Mains Power from a Battery

Power Conversionspi
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

PV i o

Your rooftop solar power generator.

FULLY INTEGRATED ROOFTOP SYSTEMS

including PV Solar Tiles & PV Solar Skylights -

LOOK GREAT, CAN BEWALKED ON, WITHSTAND

HAIL STORMS, PV SKYLIGHTSFORAWNINGS

etc. Ask about our winter Solar Heating option!

SOLAR WATER HEATERS ALSO SOLD.
NEWSFLASH!

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 \ : -
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

A1

RAL HOMES

Pre-fab Housing
delivered Australia & O/S
Ph: 03-53522352 Ararat Vic.
www.ralhomes.com.au

ROWL UKL RISKS
with your rain water. Stagnant
water from the pipes can make
your rain water unfit to drink.
A Safe-Rain Reverse-Flow
water diverter will prevent the
initial dirty water from entering
your water tank.

SAFE

POLLUTED RAINWATER DIVERSION

PO Box 298

Blackburn VIC 3130
Ph/fax:(03) 9894 3302
saferain.hypermart.net
saferain@hotmail.com

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

Manufacturers and Distributors of
stand alone True Sine Wave DC-
AC Power inverters 150w-3800w,
inverter/chargers and grid feed
inverters.

Solar Energy

Australia
Ph 03 9761-5877
Fax 03 9761-7789

SEA.

email: sales@solaraustralia.com.au
www.solaraustralia.com.au

* Sun Mill Solar Pumps
* RAPS + Grid Feed Systems
* Solar Tracking Arrays
» Water Purification Systems

, — \

email: info@sesltd.com.au
website: www.sesltd.com.au
Freecall: 1800454 161
Ph: (08) 9204 1521 « fax: (08) 9204 1519

(_3/81 Guthrie Street, Oshorne ParkWA 6017

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

ABN 63 006 399 430
FREE CATALOGUE AND PRICE LIST




Unbelievably Bright!
Low Power Consumption

% 12& 24V DC

11, 18 or 40W

| § e compact fluoro tubes

N Low radio

Made in interference

Stengel Germany ~ Waterproof
A great range of interior

lights is also available.

Stengel provesefficient

lightsdon’t haveto be ugly!
The 12 Volt Sho

PH: 08 94581212 FAX: 08 94581977
www.12volt.com.au

SUSTAINABLE  — /\

TECHNOLOGIES %

AUSTRALIA LTD &

* Solar photovoltaic system
design and installation

* Building mounted and
integrated solar systems.

* Systems comply with the
AGO subsidy requirements.

Phone 02 6299 1592 Fax 02 6299 1698
email: catalog@sta.com.au
www.sta.com.au

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

www.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,
WA 6111, Australia
Ph:(08)9399 5265 fax:(08)9497 1335

heat out
| /| through
your
windows

STOP THE SUCKER!

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

It's a clear choice:
WINTER WINDOWS

ELIMINATE AIRCONDITIONING
AND REDUCE HEATING COSTS

CONCERTINA 00811

FOIL BATTS"

THE RADIANT HEAT BARR\ER
THERMAL INSULATION FOR
CEILINGS « WALLS « FLOORS

« Efficient « Economical

* Compact « Non-irritant

Wren Inds 2A Bricker St Cheltenham 3192
Ph:(03) 9532 5855 or (02) 9918 2055

VIC

ol ABsS
e \\Q\ Solar

\\' Industries
« Pty Ltd
Cnr Shafton & Hume Streets,
Huntingdale VIC 3166

Ph:(03)9543 7249, fax: (03)9562 9547
Email: abssolar@ozemail.com.au

Solar pool heating kits or installed.
Solar hot water, all copper. Second
hand solar hot water or pool panels.

PO Box 773, Jamison Centre ACT 2614, PhyFax.02-6251 3570 | | tim.renouf@bigpond.com 1800066 002 Pool covers and rollers.
BRIDGET \}
CUs7E A oG Stonk Newton Systems || £3ytlools
Msc: Arch (Lon) Solar Power N3y 6 Alma St, Chadstone VIC 3148
BArch (Melb Uni) C’Dnd,ultantd “"3‘? Ph: 0500 827 828 Alternatives

Registered Architect
Energy Consultant

ARCHITECTURAL DESIGN
CONSULTANCY SERVICE
INCORPORATING ENERGY
EFFICIENT DESIGN & LOW
ALLERGY BUILT ENVIRON-
MENTS

TEL\FAX (03) 9776 7616
BP ARCHITECTS

Environmental Conscious

» EMAIL bridgetpuszka@hotmail.com
‘S 157 NORTH ROAD LANGWARRIN 3910

© MOBILE 0418 991 055

®

es

Design, installation & maintenance of solar
and wind power systems for all applications.
Solar powered security & garden lighting,
DC to 240V AC power inverters, slow
combustion heaters, solar hot water
systems and accessories, remote area &
back-up power supply systems, trade-in of
your old equipment accepted.

P.0. Box 177 Bacchus Marsh Vic 3340

(Ph:(03)5368 7370, Fax: (03) 5368 7360,
mobile: 0418 548 499

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.

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.

PHILLIP

SMITH
SOLAR

* RenewasLe Enerey SpeciaList

* For SaLes, QUALIFIED SERVICE
aND INSTALLATION OF ALL
Renewasie Enercy Equipment
rmone 03 54353506
mosie 0428 341253

LOCKWOOD
(BENDIGO) MEMBER 5.E.1.4.4

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.

dthy gl

SOLARCHARGEPIL

GRID Connect and RAPS Solar
Power for City and Rural

**Qver 25 years serving Victoria**

All solar components backed by expert

technical advice and installation with

experienced Dealer statewide network.
115 Martin St. Brighton VIC 3186

Distributors for: ~ Ph: (03) 9596 1974

M % bp solar
SOLAREX

&

www.solarcharge.com.au

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

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
(Augtrdiawide)

* Discount Solarex &
Photowatt panels

* Repairstoinvertersetc.

—
' Solar Rays
\ (Accredited SEIAA Member)
\ PO Box 6525
Shepparton Vic 3632

Ph:(03)5831 6982 Fax:(03)5831 7649
solarays@mcmedia.com.au

We offer you quality & choice
throughout central & Nthn Vic

0 Power systems — Solar, Wind, Hydro
0 Solar water heating

0O Solar pumping

0 Gas & DC fridges & freezers

0 Nectre wood heaters

Customised system design
Supply, installation and service

Specidlist designers
and winners of

7 National and
Victorian Awards
for Energy
Efficient Design
and Environmentally sustainable
architecture.

Design of over 250 homes and
renovations in Victoria and
interstate.

25 Lanark St East Brunswick 3057

SUNPOWERDESIGN

Ph:(03)9386 3700, fax:(03)9386 3043

THE

LAR

BLOKE
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




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 26508c
Mobile: 0417 592 093
Phone: (02) 6559 2093 Fax: (02) 6559 3207
Email:  gavsearthbound @yahoo.com
31 Anniversary Dr. Diamond Beach, 2430.

Solitary
Splendour

Landscapes jammed with
turbines are just as ugly as
(‘ urban sprawl, and will bring
ll wind energy into disrepute.
Co-operatives and mono-
| sites need additional policy
assistance.

NE€O0cnergy

(02) 4227-5958
neoe@bigpond.com
www.neoenergy.nu

Wollongong
Flinders Is.
Kangaroo Is.

AUSOLAR

Solar & Renewable
Energy Systems

N
PO Box 244, Deception Bay QId 4508,
Ph:(07)3888 5051 Fax:(07)3888 2114
email: info@ausolar.com
website: www.ausolar.com

Get up to $15,750 cash-back*
(*Conds. apply, Fed & Qid Govt. Rebate Scheme)

Solar Power for domestic, rural &
camping applications

« Solar Modules * Water Pumps
« Batteries * Electric Fences
« Inverters » Wind Generators

« Hybrid Systems
20 years experience, Accredited
RAPS designer & installer

ECO
ELECTRICAL

DESIGN, SUPPLY &
INSTALLATION OF
RAPS & GRID
CONNECT SYSTEMS

S.E. QLD

PH. (07) 5446 8366
FAX. (07) 5446 8861
MOB. 041 771 2751
EMAIL. ecosolar@sun.big.net.au
10LONGAN RD COOLOOLABIN QLD 4561

k
i

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 ﬂ

TECHNOLOGY

Solar and Wind Power Solutions

* Remote Area Power System

* Grid Connect Solar

* Solar Modules, Inverters, Pumps,
Batteries, Lighting, Refrigeration,

*Wind Turbines

* Solar Fountain Pumps

* 18 years experience

7/543 Churchill Rd, Kilburn SA 5084
Ph (08) 8359 1900 Fax (08) 8359 1901
email: sales@solaris.mtx.net
website: solaris.mtx.net

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.

PLANETARY POWER

Solar, Wind and Hydro

electricity, hot water, pumping
Serving all areas

Full SEIA(A)
accreditation

1800 000 763

P0.Box 769, Atherton, QLD, 4883

www.planetarypower.com.au

TAS

PLAWER

—PLUS

State Distributor For:

Solarex, Selectronic,

Battery Energy. G.N.B.

230 Liverpool St.

Hobart TAS 7000

Ph:(03)6231 5377
Fax:(03)6231 5438

Solar Tasmania
Established since 1978

A division of VK Electronics Pty Ltd
5 Corcellis St, Wivenhoe Tas 7320
Ph/Fax:(03) 6431 7733
solartas@hotmail.com
Solarex, Siemens and Canon solar
panels, inverters, regulators, deep
cycle batteries, low voltage light-
ing, DC fridges, water pumps,

wind generators.

We supply, design and install.
Free quotes and information on
reguest. Ask for Noel Stutterd.

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

The Friendly

Home
Renewable
Energy
Systems

*Stand alone and Grid-feed
*Design, installation
*Sales, service, advice

Contact Ian Smith 0409 383 010
7 Lalwinya Rd, Mt Nelson, Tas 7007

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
Fx: (08) 97310759

Mobile: 0417900250
Email: ruth.donald@bigpond.com

A

= WA Solar
7N Supplies

PO Box 1265 Oshorne 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.

Classifieds

Gas freezer
220 litres,
good condition
see running
$1,200
Ph:(03)5435 3506.




Solar powered garden scarecrow

Rob Scholten
y entry into the ReNew
build-your-own competi-

M tion, ‘Mr Flappa MK1’, was

built from readily sourced and recycled
parts. He waves his arms up and down
to ward off birds or cats whenever the
sun shines on him.

Construction

The solar cells, motor, gears and brack-
ets were bought from Dick Smith Elec-
tronics, while his body was cut from a
floor board. His arms were made using
recycled plastic forks, but you could use
fly swatters for more effect.

After cutting his body from the floor
board, a 60 centimetre length of dowel
was screwed to his back for a stake to
set him in the ground. Extensions were
later added to improve their effective-
ness. Holes were drilled at the tips of
the handle and a quarter of the way down
the length of each fork. The holes at the
ends accepted the upper end of the link
from the drive motor, while the other
holes were for the pivot using screws
into the wood body.

Three solar cells were wired in se-
ries to power a small DC motor, which
turns a worm gear that drives two ny-

Parts

Solar cells: three 1 volt, 250mA,
Dick Smith Electronics
part# 02013 ($7.63 each)

Motor: 3 to 12 volt, 3600rpm
hobby motor, part# Pgooo ($1.58)

Gear wheel set, part# P9o4o0
(approx $6.37). Use the worm
gear, 12mm and 7mm gears from
the pack.

Screws, wire, plastic forks,
suitable wood base for the body.

lon gears. The larger gear has a hole
drilled in it to accept a link to the arms.

The link between the arms and the
larger gear was fashioned from a thick
paper clip. A hole was drilled into the
larger gear about 3mm from the edge,
and the lower end of the link was bent
and hooked into this hole. The gears
rotate around thin screws which were
screwed into the body.

In the prototype shown, the motor
was secured with Liquid Nails, but lat-
er a metal bracket (also available from
Dick Smith Electronics) was used for
extra strength.

The three solar cells were glued to a
piece of PCB (printed circuit board)
which was then screwed to a 45 degree
angled piece of timber. This was then
attached to Mr Flappa’s head to look
like a hat.

Vaseline was used as a lubricant on
the gears and as water protection for the
motor.

Body

45° angle
bracket

Body

Motor

Mounting
post

Mr Flappa doing his job in the garden.

Possible improvements

With more powerful solar cells and a
stronger motor, larger arms can be used.
You may also wish to consider design-
ing a plastic raincoat for him, to protect
against rain or watering! U

To solar cells

Pivots

J



New Products for the Solar Industry from ALCO

Trojan — Supergel Cycling Series

Innovation is the key to our
success. We're constantly
looking for new ideas. We're
constantly refining proven
ideas to make them work
even better.

The Supergel Cycling Series. 75 years of Trojan history pushing gel technology to a new
Standard of performance.

Good things happen when you commit money and minds to technology. Breakthroughs like
Supergel, for Example. Now, Trojan Battery is on the scene with a Gel solution for these appli-
cations. Emergency lighting. Communications. Wheelchairs. Renewable energy/Solar. Compu-
ter backup. Aids to navigation. Security systems. And many other applications.
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(when only the best will do) Since 1932
. . Positive Plat
DIStrIbUted By ﬂ Ti?:ltalbeula?p:alate construction incorporates special lead
- -[ alloy spines in complete contact with superior active

. bt | material, which is retained by an outer gauntlet. This
ITE ; | enables the electrolyte to penetrate freely, ensuring a

i high power output per unit volume.

Negative Plate

The negative plate is of a highly porous paste on a special

alloy grid. This complements the positive plate

construction, providing balanced performance and life.

] Separators

- The microporous polyethylene separators are able to

withstand high and low temperatures without losing

porosity. They are impervious to acid attack. Separators

overlap at the top an bottom, which reduces the risk of

short circuits.

Containers and Lids

The cell container and lid are of polypropylene. The lid

is heat-sealed to the container to prevent seepage. This is

Going Solar

&

'SOLAR BATTERIES § {I
o= § 3

Australian Solar Industries N vital to electrical efficiency and safety.
Call us at "~ 500to 1300 amp hr @ 100 hr rate
ALCO BATTERY SALES (AUST.) PTY LTD
Sydney 02 4722 2588 Brisbane 07 3299 2600 Melbourne 039336 4477

HEAD OFFICE - 135 Coreen Ave Penrith NSW 2750
Email alcobatt@pnc.com.au



At 45° and 500k’s from Alice,
ultimate reliability counts.

@

When you really depend on your remote
area power supply you need a battery
you can count on.

Battery Energy are Australia’s leading
lead acid battery development and
manufacturing company.

For over 12 years, we have been
involved in the research, development
and manufacture of the most reliable,
long life, recyclable energy sources for
remote areas. Designed to work in the
harshest of environments, Battery
Energy batteries will supply you with the
power you need, when you need it.

Acknowledged globally as St
a company committed to f
innovative ideas, Battery I
Energy have been chosen SYSTEN
to be represented in -
technology showcase
projects in Australia and
internationally.

Suncycle and Sungel are just two of our
products, designed in Australia by
Australians to suit Australia’s harsh
conditions.

Suncycle Sungel
(Flooded) (Sealed gel)

* 200Ah to 1100AR * 200Ah to 2100Ah

* Designed for solar * Designed for solar

* Built to last « Double the life of

* Proven in the field similar units

Used in thousands *« Maintenance free

of sites across
Australia * Selected by ILZRO

for international

. .
8 year warranty showcase

. * Designed with the
8 CSIRO
s * 8 year warranty

* Built to survive in
high temperatures

3 + 100Q's in use
across Australia

batterycnergy

power solutions for tomorrow's world
96 Fairfield Street Fairfield NSW 2165

po 500 cuoa nowzie IFIFRIEECALL
t 02 9681 3633 f02 9632 4622

e Liesp@batteryemergy.c;om.au 1 Boo 81 9 829

www.batteryenergy.com.au for details of your nearest distributor
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