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Energy Flashes
Energy saving skyscraper

From energy saving to energy
creating. An eight story building which
uses both solar cells and a wind generator
to provide the full lighting system
through out the year has been opened in
Tokyo.

The photovoltaic system consists of
257 8 watt amorphous silicon modules set
on the roof top with a further 592 modules
on the walls. These produce 3.5 kW of
electricity to charge a lead acid battery
system.

The wind system is a self excited AC
synchronous dynamo with an output of 5 kW,
which is driven by a horizontal axis
propellor with two four metre blades that
have their pitch controlled by an
electronic - oil pressure system. The
blades revolve at 200 RPM in an 8 m/s wind
and are mounted at a height of 55 m.

Tokyo sits at latitude 35°N and
Melbourne is at 38°S, perhaps some of our
skyscrapers could achieve similar gains.

Water Saver
The surface evaporation from Sydney's

nine reservoirs on a hot windy day can be
as high as 1200 million litres - enough to
supply all of Sydney for a day in winter.
In arid parts of the world, the
evaporation rate is as high as 2000mm per
year.

To lessen the evaporation rate, Con
Doyle, of Sydney, uses some of the
1.2 million tyres dumped each year in
Australia and fills them with sealed
bottles. They are then fixed together to
form rafts. This increases the surface
roughness factor, lowers wind velocity at
the surface and hence reduces evaporation.

Plastic sheeting can be spread over
the tyres to further reduce it. [Con has a
provisional patent on this "Dambooster".]

CRRERIS is a network within the
Commonwealth countries of Asia and the
Pacific to provide information on
renewable energy sources. It offers a
range ofservices which could be of use to
Soft Technology readers.
(1) It offers a computerised data base of
references to publications on energy
management and renewable energy and is
available for on line searching within
Australia.
(2) References in the Commonwealth
Regional Renewable Energy Resources Index
are available on microfiche.
(3) Experts and products are on a
computerised database and are available
via on line searching and backed up by a
file of brochures.
(4) Document and subject information can
be provided.
(5) Packages of information are available
on; fuelwood, microhydroelectricity,
windpowered electricity and one on
producer gas is nearing completion.
Information: MS Susan Harvey

CRRERIS
P.O.BOX 89 East Melbourne
Victoria 3002.
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The FAO 1983 report on wood energy
outlined the increasing scarcity of
fuelwood and the resulting deforestation
which will become critical by the year
2OOO. (How much does a tree grow in 15
years?)

This has led to many efforts to
improve the efficiency of stoves in many
developing countries, Among these is the
QB stove from the Philippines which is
claimed to be 42% efficient. It can boil 3
litres of water in 14-20 min using
charcoal and 12-15 min using wood. Cooking
1 kg of rice requires 215 gram of firewood
or 100g of charcoal.

The body is of steel with coloured
sheet metal panels. Several aluminium and
stainless steel cylinders suppress
radiation and preheat the air to improve
the efficiency. A starter is provided to
enable the stove to be ready for cooking
in 2 minutes. It is 400 x 400 x 300 mm and
weighs 5 kg.

ESCAP ENERGY NEWS

Wood Energy

1. Starter device
5. Fuel grate

(Expanded metal)

 6. Second (aluminium)
cylinder

3 Cooking pot support 
frame (parilla)

7. Third (aluminium)
cylinder

8.  Firebox

3. Ash pan/air regulator
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Flying Foxes . . . . . . .
When you live high on a steep hill

side, with no road access, and only a
slippery track winds up to your home; what
could be more appropriate than a flying
fox to whisk those heavy loads up to you?
This is how Karl Mclaughlin who lives near
Nimbin (Northern N.S.W.) solved his access
problem.

The flying fox serves a small hamlet
perched some 70 metres up from the bottom
of the valley. He built it when it became
painfully clear that it was not possible
to carry the materials for his and other
peoples homes up the steep slippery track.
He then built a second flying fox to serve
the homes of people even further up the
hillside.

THE FIRST FLYING FOX

The first flying fox is the simpler
of the two. It uses scrounged secondhand
bits and pieces and so was very cheap to
build.

This flying fox works by hauling a
sling on pulleys up the 105 metre cable
from the creek bed to the top of the
cliff. To do this, a cable attached to the
sling is wound around a car wheel hub at
the top of the cliff and this pulls the
sling up the supporting cable to the top.
The wheel hub is connected to an electric
motor via a car differential assembly.

The Mechanics

The car differential and rear axle
assembly form the heart of the flying fox
mechanics. The point which usually
connects to the tailshaft is connected to
an old gear box which came from the local
tip. Karl wasn't sure what it came from
originally but it does the job well. It
has two ratios: 1:l and 2:l (Half speed -
used for heavy loads).

The gear box is connected to an
electric motor which is actually an old
Dunlite generator which runs at 1000rpm.

Power comes from Karl's water turbine down
in the creek. This feeds about 60 volt up
to the flying fox's motor.

The hand brakes on the two wheel
drums are a useful part of the system. The
one on the wheel which winds the cable is
used as a brake to keep the fox sling in
place once its up and to slow the descent
when you let it roll back down to the
bottom.

The brake on the other drum is
actually used as a slipping clutch. When
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the brake is firmly on, all the motor
power is directly coupled to the cable
drum. But when you release the "clutch"
wheel and allow it to turn, the cable
wheel no longer has to turn as well. his
clutch action allows you to smooth out the
jerks when power is applied.

One less obvious problem is how do
you keep the support cable tight. One
hundred metres of heavy cable has a lot of
weight and is not easy to keep good and
tight. Karl's solution was to wind one end
around a wooden windless at the bottom of
the hill. By turning this the cable can
either be tightened or loosened,

The Electrics

To operate the flying fox a simple
homemade knife switch is used. It turns
the power on in two steps: first the field
and armature are connected via a resistor

(made of a bit of stainless steel sink!)
and then the full power is applied.

THE OTHER FLYING FOX

The second flying fox runs about 100
metres further up the hill and is somewhat
more sophisticated. Like the first it uses
secondhand car parts but this time it uses
two diffs with the fox hauling cable
wrapping around the wheeldrums in figures
of eight. By doing this it becomes
possible to haul the fox both up and down
the hill, unlike the first one which could
only haul up and relied on gravity for the
down trip.

The figure 8's round the wheel drums
grip the hauling cable firmly no matter
which direction the fox is going (using
the windlass effect). There are four
figures of eight.

The two driving wheel drums just

above: the first flying fox's mechanics. 7



above: the second flying fox drive.
right: Karl & the second flying fox.

happened to have groves in them that
suited the cable. Two additional drums
where welded onto the existing drums to
give more space for the cable to wind on.

Only one of the diffs and wheels
actually drives the cable. This is
connected to an old Dunlite wind generator
(now retired from wind service due to a
damaged gear box). The motor is connected
to the diff by an old Honda 250 chain and
sprockets which give a reduction ratio of
3:1 from the motor to the diff. The diff
then gives a further reduction of 4:l. The
diffs (probably) came from an old FC
Holden.

The controls are a little more
complicated because both forward and
reverse is needed. When operating, the
power to the field winding of the motor is
left on all the time which acts as an
electric brake when the armature switch is
in the off position. Forward and reverse
is controlled by a 3 position, 6 pole
switch (a star-delta changeover switch).
This switch reverses the polarity of the
armature winding which causes the motor to
rotate in the opposite direction. In the
centre position the armature winding is
shunted across a resistor to allow the
motor to act as a brake (ie. to work as a
generator).

The Cable

Working out how to run the supporting
cable for this flying fox was a major
challenge in itself. Unlike the other fox,
this one did not rise over a cliff but ran
up a relatively curved hillside. To
support it, the cable was cantilevered off
trees. The supports had to allow the cart
and sling to pass over them without
derailing it (like ski lift supports).

The flying fox has been used to carry
up to 300 kg but should be capable of
double that (the cable should be good to
1000 kg). Because the support cable
expands and contracts with temperature, it
will sag when hot and become taunt when
cold. So some sort of cable tensioner can
become necessary, especially when it is
not far off the ground.

The wheels which run over the cable
were also made of old car bits: they are



stub axles with flanges made from
reinforcing rod welded onto the sides to
stop them slipping off the cable.

Costs

Karl estimates that this flying fox
cost him about $500 to build which went
mainly on the cable, steel, clamps & wire.
Today, he thinks that the cost would be
closer to $1100. The major cost is the
cable which is about 50c a metre for the
hauling cable and about $1-2 /m for the
support cable.

PROBLEMS

Surprisingly, there have not been any
major problems with either of the flying
foxes. With the first flying fox, the
cable has come off the winding spool on
occasions and the drive shaft (which was
home made) broke once. Also, cows getting
tangled up in the hauling cable have
broken it when the fox is left at the
bottom.

Another problem occurs if the power
is applied to the armature winding before
the field which burns out the motor (this
is why the foxes are wired up as they
are). Otherwise there were only small
problems in the building which were solved
as it went along.

A Parting Word

These flying foxes are a practical
and useful bit of appropriate technology.
They have become a highly appreciated part
of a number of people's lives. What's more
they work well. I've had a ride in one of
them (the shallow one . . . not the one over
the cliff) and they are great fun.

Flying foxes can be a great solution
to the problem of access over steep
terrains. Worth thinking about . . .

Mick Harris

the first flying fox drive & shelter.



Solar Seeker
The Technical School in Warragul is

building a solar powered car. They plan to
drive the car from Karumba in North
Queensland to Melbourne.

The body of the vehicle is being
constructed of space age materials, Kevlar
and carbon fibre, for lightness and
strength. All the power to drive it's
electric motor will be collected from the
sun and converted to electricity by solar
cells. Excess power will be stored in
batteries to aid hill climbing and to
power through cloud, tree and building
shadows.

The students plan to be on the road
for 40 days, 20 of which will be
travelling time, the remainder being taken
up meeting the people of outback
Queensland and N.S.W. and gaining an
understanding of the history and geography
of Australia. This is because this
adventure is also part of their years
education.

The project is being sponsored by
the commercial community, State Government
departments and local Warragul businesses.

They intend the car to be ready to roll
south on October 6th.
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The Vehicle
At this stage the vehicle is ready

to have the DuPont Kevlar body laid up and
most of the mechanicals are in production
in our workshops. The chassis is made of a
carbon fibre aluminium honeycomb which
removes the need for steel or aluminium
framing. The front and rear suspensions
are of chrome moly tube with 'Aeon' hollow
rubber springs.

600 watts of Solarex solar cells
will be mounted on an aerofoil above the
vehicle to feed a l/2 Hp Pacific motor and
4 Dunlop Pulsar batteries. The motor will
be controlled by an electronic chopper
circuit. Both rear wheels will be driven
by chain through two over running Sprag
clutches to give a differential action in
the forward direction. Both rear wheels
will have 300mm mechanical disc brakes.
The steering will use king pins and
steering rods actuated by cable. he rods
will be fibreglass arrow shafts reinforced
with carbon fibre and epoxy. It rolls on
700C bicycle wheels with 14 gauge spokes
on 36 spoke high aspect hubs.

Education
From an educational point of view,

the project is -novel because it involves

not just one subject area but 16. The
project involves a three term unit of
study and will have as it's central theme;
Technology and Exploration 1934-84. A
group of related studies will be tied to
this theme. The conclusion of this work is
for students to construct a solar powered
vehicle and drive it from the gulf to the
bay.

By their involvement in this type of
program students will not only study the
areas set out below but will also
experience the country and the conditions
of our early explorers, settlers, poets
and writers.

Paying for It
The project is being sponsored by

DuPont, Ciba Geigy, Dunlop, Solarex,
Victorian Solar Energy Council, Mathews
Caravans Warragul, Fletcher Packaging and
P.B.R. However, the project still needs
support to raise the $35,000 that it will
cost.

Soft Technology will give further
reports on the project in subsequent
issues.

MAJOR COMPONENTS RELATED ELEMENTS

DESIGN AND CONSTRUCTION

PLANNING AND
EXPEDITION

HISTORY, GEOGRAPHY
AND LITERATURE OF
THE OUTBACK

AUTOMOTIVE STUDIES

SCIENCE FOOD
CHEMISTRY
SOLAR PHYSICS
ELECTRICS

AUSTRALIAN HISTORY
AUSTRALIAN GEOGRAPHY
AUSTRALIAN LITERATURE
REPORT WRITING AND DIARY
CORRESPONDENCE

NOTE: It can be seen that traditional curriculum elements are related to the project. But only the subject matter of
those elements which relates to the project will be taught. However, this does not preclude a student from negotiating
to do a separate unit from the traditional curriculum.



Photovoltaic
Module

EACH -
While stocks last!

Photovoltaic Power Module For Wide Variety Of Applications
The ARCO Solar  M 73 is a photovoltaic: module made with 33 high efficiency
single-crystal silicon square cells. By using single-crystal silicon cells, the M73 can
produce power in as little as ten percent of noon sun. Multiple redundant connections
on the front and back of each cell help assure module circuit reliability.

The M73 maintains the quality, features and construction standards that have
established ARCO Solar modules as an industry standard, making it an efficient, reliable,
and durable power module-suitable for a wide variety of applications.

The M73 has passed ARCO Solar’s stringent laboratory and field tests, including a
sequence of tests described in the U.S. Department of Energy’s “Block V Solar Cell
Module Design and Test Specifications” (JPL Document No. 5101-161). ARCO Solar
additionally imposes a severe salt fog exposure and an extended humidity soak
endurance test on the M73.

SOLAR GENERATION
Rob Coles

• SOLAR POWER SYSTEM DESlGN •
• SOLAR CELLS • WIND GENERATORS •

• INVERTERS • BATTERIES • CHARGERS •
• LOW VOLTAGE LIGHTS, PUMPS, REFRIGERATION •

• SOLAR HOT WATER SYSTEMS •

Caloundra Road,
Palmview. Q,

P.S. 1170
Mooloolah,

4553



A.T.A. REPORT
News, Events and Activities of the

Alternative Technology Association

Since the last report, we have made
considerable progress toward completing
the workshop, The roof is on, the front
glazing is on, the toilets are in and
locked up, all windows (except the four
front windows) are in and Preston TAFE
have finished making the large entrance

   doors for us.

We plan to install the remaining
doors and windows over the next two
working bees (31/8 & 15/9) and this should
see us at c o m p l e t e lockup by mid
September. After this, we will be
finishing off the internal office space,
installing benches and setting up the
electrical and water systems.



We have set the opening date for
Saturday the 16th of November. Rather than
let the construction drag on, we have
decided to make one last push to get it to
a state which is usable. So, we need your
help. The dates of the final set of
working bees are 31/8, 15/9, 28/9, 13/10,
26/10 and 10/10.

To finish, we need various materials
which you may be able to get your hands
on. We need, chairs (for meetings), benches,
a bench grinder, fluoresent light fittings,
240 volt plugs and switches, a desk, a
couple of small tables andassorted hand
tools which would be useful for a workshop
toolkit. We are also interested to know
if anyone knows where we can get hold of a
small metalworking lathe free or cheap
(the sort used in secondary schools). If
you can help, ring the ATA on 419 8700 and
leave a message.

Mick Harris has been overseas
recently and at the next ATA meeting, he
will be showing pictures and talking about
some of the fascinating alternative
technology things he saw while he was
there. He will concentrate on the work of
the Brace institute (Canada) in appropriate
technology and the recent world congress
of the International Solar Energy Society.

The meeting will be at 8pm on
Tuesday 17th of September in the Mudbrick
Community Centre, De Carle St. Brunswick.

On this magazine mailout, we are
changing over to a computerised mailing
system. We hope that this will give you
better service as well as save us a lot of
work. However, with any new system there
is a fair chance that there will be bugs
in the first run. So, if you get bitten by
one of our bugs, please let us know so
that we can squash it before the next
issue.

MONEY

Unfortunately, due to rising costs,
we have had to increase our prices. We
haven't had a price increase for about 2
years and even now we are still cheaper
than most other groups.
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a pictorial tour of the
Centre for

Alternative Technology
But first some background for those who do
not know about this place. The Centre for
Alternative Technology attempts to
demonstrate types of technology which can
help us live in balance with the natural
systems and resources on which our lives
depend. In practice this means the kind of
technologies they deal with are renewable,
low environmental impact technologies such
as sun, wind and water, as well as small
scale community based technology, such as
local community workshops or gardens.

It has been ten years now since the
establishment of the Centre for
Alternative-Technology at an old quarry in
Wales, England. During this time much has
been written and said about "the quarry"
as the workers of the Centre call it.
However for those people who have never
seen the place and only heard about it, it
is hard to visualise what it is like. So
this is a pictorial tour of "the quarry"
as it is in 1985.
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Battery
Buyer's
Guide

Last issue we published a Solar Cell
buyers guide. However, once your solar
panel or wind generator is collecting
energy, you need a battery bank to store
that energy in until you want to use it.
(You can't exactly run your lights at
night direct from a solar panel !!!). This
article is a guide to the types and prices
of batteries available and how to get the
longest life out of them once you've
parted with all that hard earned cash.

TYPES OF BATTERIES

Batteries store electrical energy in
chemical form. In primary batteries, the
chemical reaction which supplies the
electrical energy is not reversible and so
they cannot be recharged. Primary
batteries are used in torches, toys and
transistor radios but because they can't
be recharged, they are no use for storing
energy. 

Secondary batteries use a reversible
chemical reaction and so you can store
energy in them by recharging them. The
most common type of secondary battery
around is the lead acid battery. This is
the type of battery that is used in cars
and in most home battery banks. The nickel
cadmium battery has now become more common
and, because it is more expensive, is used
in more specialised applications requiring
ruggedness, high discharge currents or
rapid recharge. Nickel-Iron and other more
exotic batteries are available but are too
expensive to consider. In fact, the only
type of battery sold for home battery bank
use is the lead acid battery and so I will
not discuss the other types.

HOW A LEAD ACID BATTERY WORKS

A battery cell consists of two
electrodes (the plates) of different
materials immersed in a conductive
electrolyte (the acid). The positive plate
is made of lead dioxide and the negative
plate from lead. The electrolyte is a
fairly concentrated solution of sulphuric
acid.

When you are draining energy from
the battery (discharge cycle) lead dioxide
in the positive plate and spongy lead in
the negative plate react with the
sulphuric acid and gradually change to lead
sulphate. The specific gravity of the
electrolyte falls because some of the
sulphuric acid is being tied up in the
lead sulphate.

When you are storing energy in the
battery (charge cycle), the sulphuric acid
contained in the positive and negative
plates (in the form of lead sulphate) is
released back into the electrolyte and the
plates slowly return to their former state
of lead and lead dioxide.

During charging, there is a another
reaction which wastes some of the energy
which should be going into charging the
battery. This reaction is the splitting up
of the water in the electrolyte into
hydrogen and oxygen, These gasses bubble
up to the surface and then escape through
the vent plugs. This is called gassing'
and, because the gasses escape, the
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battery slowly loses water (Hence you have
to top it up with distilled water when the
electrolyte level gets too low). Very
little energy is wasted in gassing until
the battery is almost fully charged.
However, for the last little bit of
charge, most of the energy goes into
gassing and so this period of charging is
quite inefficient. Depending on how you
operate the battery, you should be able to
retrieve more than 90% of the energy you
store in it.

TYPES OF LEAD ACID BATTERIES

Battery design involves tradeoffs
between various desirable attributes. This
means that battery selection is one of
horses for courses.

The most common type of plate used
in batteries is a lead alloy grid which
holds the active material. The active
material can also be held in tubes or

pockets. To keep this plates apart and to
stop the growth of nodules, a porous
separator is used between them.

The amount of energy you can store.
in a battery is called it's capacity and
is measured in amp-hours (Ah) for a given
battery voltage. Each time a battery is
discharged and then recharged, it is said
to have been cycled. If you discharge only
a small percentage ((25%) of the batteries
capacity and then recharge, this is called
shallow cycling and if you discharge a
large percentage of it's capacity, this is
called deep cycling.

The familiar automotive starting,
lighting and ignition (SLI) battery is
designed to be cheap, rugged and deliver a
large cranking current for a brief burst.
However, it is designed to be kept fully
charged all the time and subjected to only
very shallow cycling. If it is subjected
to deep cycling, it will have a very short
life (20-40 cycles). This is because SLI
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batteries have a low density open active
material which is good for high power
bursts but is easily weakened by deep
cycling and so it eventually falls off the
grid. This is called shedding and will
eventually reduce the batteries capacity
to zero.

For use in solar charged situations,
a battery bank will be shallow cycled once
a day and deep cycled occasionally because
of a burst of heavy use or a spell of
cloudy weather. Car, or even heavy duty
truck batteries will not last very long
under these conditions.

To suit home power type situations,
a deep cycle or storage battery is
available. To minimise shedding, they use a
high density active material or else put
it in a tube or pocket rather than a grid.
Some manufacturers also put a glass fibre
retaining mat around the plates to help
keep the active material in the grid- With
these modifications, they will retain most
of their capacity after 300 deep cycles.

CHOOSING A BATTERY

There isn't a great range of deep
cycle battery types to chose from. Besco
and Century make a range of pasted plate
deep cycle batteries and Exide (Chloride)
make a Faure-X battery with a pure lead
positive electrode which is what Telecom
are using in their remote solar power
installations.

Bought from alternate energy dealers
the price of storage works out as:

BESCO .10 - .13 $/Wh

CENTURY .14 $/Wh

EXIDE .27 - .28 $/Wh

Purchase price isn't the only
consideration. Under similar conditions,
the Exide batteries would be expected to
last longer than the other two. I was

talking to someone from Telecom's research
labs recently who said that they are
getting over 8 years life from these
batteries in their solar powered
installations in the Northern Territory.
From various people's experience, I would
have expected the Besco or Century
batteries to last about half as long.

Careful battery maintenance is also
important. In this respect, the Century
batteries are better than the Besco one's
because their clear case allows you to see
the electrolyte level at a glance and the
three little colored balls tell you
roughly what the state of charge is.

The table below sets out the range
and prices of batteries available. Battery
pricing appears to work like this. The
battery manufacturers will quote you a
list price for their batteries which is
quite high. However, if you ring them up,
they tend to quote you their trade price
which is a bit more reasonable. The trade
price column in the table is the prices I
was quoted over the phone from the battery
manufacturers sales office in August 1985.

For a quantity of 10, I was quoted
47% off the list price (which works out at
about 31% off the trade price). The
various battery dealers presumably buy at
this price (or better) and then put their
profit margin on top of this. The typical
dealer margin would appear to be about 25%
which is quite reasonable. As you can see
from the table, the price you can get from
the various alternative technology dealers
is better than the trade price quoted by
the manufacturers. If you are looking at
buying a larger quantity of batteries, the
preceding discusion should give you some
idea of the level of discount that might
be possible, or give you a base to argue
from. For the addresses of the battery
companies, see the yellow pages listings
in your area. For dealer's addresses, see
the advertisements elsewhere in this
magazine and the list of photovoltaic
suppliers in the last issue who often have
batteries as well. (see Photovoltaic
Feedback article for corrections.)
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1. This is my very subjective estimate
2. Based on the dealer price.
3. People have bought batteries from Telecom auctions for $20.
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Buying new batteries isn't the only
option. Telecom uses large battery banks
to keep it's exchanges going when the
power fails. These batteries are kept on
float and carefully maintained. After
about 10 years they are replaced and sold
off. Since these batteries normally last
at least 15 years on float, they would be
expected to have something like five years
life left in them. Quite a few people use
these for their home power system. Some
dealers also buy them up and resell them
(see ads this issue). Some care is
warranted, because sometimes the batteries
are replaced because they fail a discharge
test or because cracks have been found in
their cases.

no more than 50% of the batteries nominal
capacity and maintain it properly, then
you should get at least five years from
the Besco ones and ten years from the
Exide ones.

Is there any information that can be
gained about battery life from the results
of peoples experience using them? The
answer to this is yes and no. The problem
is that you don't usually know the full
story of how the batteries have been used
when you hear the short battery life
horror stories. The short life they tell
you of may well be due to their abuse of
the batteries. We are planning to do a
follow up article in which we collect 10-
15 people's experiences with various
batteries.

Having said all, this, I will report
that there is a body of opinion that
maintains that there are some problems
with the Century batteries. They say that
the little colored balls are great but
they don't have too good a life. One
problem claimed (which Century apparently
deny) is that they haven't made their
battery case quite wide enough and as the
plates tend to grow wider during use, the
case forces them to deform or else cracks
itself.

Which battery to choose? Study the
table carefully. If your main concern is
reliability, I would choose the Exide
and grizzle about the price. If cost were
the main factor, then I would buy enough
of the Besco's to meet the size
requirements mentioned above. There is an
optimum point between the false economy of
using significantly less than this and the
waste of having too much of your scarce
capital tied up in batteries.

  From a users point of view, the
real point of comparison between batteries
is their relative cost of storage
expressed in dollars per watt-hour of
energy stored per year of life ($/Wh/yr).
At this point we decend into
the murky question of battery life. First,
a few disclaimers: battery life depends
very much on how it is used and/or abused.
If you deep cycle your battery every day,
it will not last much more than 6-12
months regardless how good it was. If
you keep the daily depth of discharge to
less than 10% and limit deep discharges to

I hope that the following
information will be of assistance to you
in choosing your batteries and looking
after them once you've got a set. If you
have any interesting tales to relate
regarding batteries, particularly in
regards to what goes wrong with them, then
we would be interested to hear about them.

Alan Hutchinson
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To help you get the best from
your batteries, we present a little
list of things to avoid doing. You may
think some are a little far fetched,
but believe me, people have actually
done them.

BOILING DRY
This is the result of charging with
too high a current for too long. The
battery gets hot when it's being
charged and can lose electrolyte by
evaporation. It is also lost due to
gassing. This can be avoided by
controlling the charging with a
regulator and by inspecting the
electrolyte level periodically.

2 TIPPING OUT THE "WATER"
The batteries are a bit heavy to carry
up the hill so lets tip the "water"
out.(!!!) It isn't water, it's a
sulphuric acid solution and the
negative plate will begin to oxidise
if left exposed to air. Don't tip the
water out.

3 TOPPING UP WITH TANK WATER, ACID ETC.
Batteries should only be topped up
with distilled water or rain water
(caught separately in a clean
container, not from the tank),
Impurities in the water can interfere
with battery operation.

4 OVERFILLING
If you overfill the battery, it will
overflow, particularly during
gassing, and will spill acid around,
Also this loss of acid will reduce the

13 Ways to
KILL

A Battery
maximum specific gravity that can be
obtained. Keep the electrolyte level
within the range shown on the case.

DROPPING OR BOUNCING
Batteries are mechanically fragile
animals who don't take kindly to
dropping, kicking, bouncing or any
other physical abuse. Damage during
transport is not uncommon. Telecom
regularly find that some of their
batteries have been damaged in
transit. Be gentle when transporting
and installing batteries.

6 EXPLOSION
During the gassing phase of charging,
hydrogen and oxygen are escaping from
the batteries and can accumulate in a
poorly ventilated space. In the right
proportions and with the addition of a
spark, this mixture of gasses can
explode. Make sure the area in which
the batteries are kept is well
ventilated.

OVERDISCHARGE
If you completely flatten the battery,
this weakens the structure of the
active material because it has to
almost completely reform. Try to limit
the depth of discharge to less than
50%. This is often rather inconvenient
and there is a strong temptation to
decide to discharge below this level
because of some urgent requirement.
This is fine occasionally, provided
that sulphation doesn't get you, but
if you push it too often then bye bye
batteries.
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8 SULPHATION
If a battery is left in a deep
discharged state over a period of
months, then the lead sulphate tends
to settle into a hard relatively
impervious form which is very
difficult to recharge. This is known
as sulphation. To avoid this,
batteries should be recharged as soon
as possible.

9 CHARGING TOO FAST
The recommended maximum charging
current for most batteries is about
C/10 where C is the battery amp hour
capacity. eg. for a 90 Ah battery the
max. current would be about 9 amps.
Charging too fast results in very
inefficient charging due to excessive
gassing and to accelerated corrosion
of the grids.

10 OVERCHARGING
If you are charging your battery from
an unregulated source like a solar
cell panel or a wind generator, there
is nothing to stop the battery from
being overcharged during a period of
low demand (like if you're on holiday
and aren't around to keep an eye on
the battery). Overcharging results in
continual gassing and consequent loss
of water and accelerated corrosion.
Use a regulator to keep the battery
from being overcharged so that it can
be left unattended.

11 NOT CHARGING TO GASSING
If you don't charge as far as
vigorous gassing occasionally, the acid
has a tendency to stratify. This tends
to cause sections of the plates to be
used more than others and hence die
sooner. Gassing tends to stir up the
acid and so reduce the stratification.

12 FROZEN OR FRIED
Batteries don't perform well in
conditions that are too hot or too
cold. At sub zero temperatures, you

will flatten the battery much more
quickly than at 20°C, and so the depth
of discharge will be more severe than
normal. At temperatures above 40°C,
self discharge tends to be excessive.
Best life is obtained in the 20-25°C
range,

13 MR MURPHY
This category is dedicated to the
inventiveness of Australians in
finding new ways to kill their
batteries. (Murphy has a lot to answer
for!!)

Don't feel frightened by this
list. It is supposed to warn you of
things you might do inadvertently. You
don't have to be an electrical
engineer to operate a battery bank
properly.

Two ageing batteries. The one on the left
is a USL and on the right a Century. Note
the curve on the plates in both batteries
and the amount of shedded material
collecting on the bottom of the cases.



What Size Battery?
I have indicated above that to get

long life from your battery bank it is
necessary to limit the depth of both the
daily (for solar systems) shallow cycles
and the occasional deep cycles due to
overuse or bad weather. How do you
determine how much battery capacity you
need to meet these conditions? The
following worked example may be helpful.

Assume that you have four 40 watt
solar cell panels and live in an area
where there is an average of 6 peak
sunlight hours per day. Hence the average
quantity of energy collected each day is

40 Watt x 4 panels x 6 hours sun = 960 Whr

The first condition for maximum life
is that the daily discharge depth should
be less than 10% of the battery's
capacity. Assume, for the moment, that you
use about 700 watt-hours of energy each
day which is 73% of what you collect on an
average day. So, your daily depth of
discharge would be 700 watt-hours. This
means that you would need a battery
capacity of about 7000 Whr.

The second condition is that the
battery should not be discharged below 50%
of it's capacity during a deep cycle. For
deep cycles due to cloudy weather, you
need an estimate of the number of
consecutive 'no sun' days you are likely
to get. This estimate needs to be derived
from local meteorological records. If you
decided that spells of more than 4 no sun
days would occur no more than once per

  couple of years, then you could design on
a figure of 4 no sun days. Assuming that
you still used the same amount of energy
each day,, then the depth of discharge due
to no sun is 4 x 700 =2800 Whs. This has
to be less than 50% of the battery's
capacity, so the battery would need to be
larger than 2 x 2800=5600 Whs.

In this case, the requirement due to
the daily cycle is larger and so a battery
bank with a capacity of about 7000 Whs
would be needed. Buying the cheapest

batteries, which cost about 0.1 $/Wh (from
the table on page 24), this would cost
roughly $700, which is not cheap.

An important point to consider is
the time taken for the battery bank to
return to full charge after a bad spell. I
assumed that only 73% of the average daily
input is being used each day. This leaves
the other 27% to be used to recharge the
battery. This is 260 Whs per day, We to
recover from a discharge of 2800 Whs
(see above) and so it will take

2800 / 260 = 11 days
to return to full charge. If we were using
90% of the daily input, it would take
about 36 days to recover. Sometimes people
use a small cheap generator to give a
boost charge to the batteries occasionally
and so can use close to 100% of the
incoming energy.

There is a lot more involved in
battery sizing than this, but since it is
really tied up with the design of the
whole system it is beyond the scope of
this example.



Pictorial Guide continued
...FROM PAGE THIRTY

The Centre for Alternative Technology
lives up to its reputation as an extensive
and thorough display of all aspects of
alternative technology. It successfully
combines information on why we need to
change our lifestyle with how we can do
it. What's more it manages to do this while
remaining financially self sufficient
which is no mean achievment. The Centre
for Alternative Technology is at
Macynlleth, Powys, Wales in Britain and is
a fascinating way to spend a few hours,
even for those who are not particularly
interested in Alternative Technology. I
was there four hours and I could have
spent twice the time.

MICK HARRIS



PHOTOVOLTAIC FEEDBACK
In the last issue we published a

solar cells buyer% guide. We have
received some feedback and include the
relevant items below.

The following suppliers of
photovoltaics should be added to the list
in the last issue.

Victoria
Natural Energy Engineering Developments.
Mt. Murrindal Reserve,
Gelantipy Rd., Wtree, via Buchan, 3885
ph 051 55 0235

Queensland
General Fertiliser Limited.
34 Reginald St. Rocklea, Bris. 4106
ph 277-3576
Arco solar.

Sunsystems P/L
124 Lutwyche Rd. Windsor, Bris. 4030
ph 577333
Arco solar.

Trevor Berrill
77 Hamstead Rd. Highgate Hill, 4101
ph 07 441616.

Northern Territory
Solar Energy N.T.
569 Pearce St. Katherine, 5780
ph 089 721211
Arco solar

Due to an oversight on our part,
entries for Lucas Industries were
included. LUCAS have stopped dealings in
solar cells, so please remove their
entries from the table.

We received a letter from the sales
manager of BP Solar Australia (nee
Tideland) politely taking us to task on a
number of points. There were a number of
inaccuracies in the information regarding
the Tideland panel and we stand corrected.
Please note the following corrections:

p10. the panel backing is polyvinyl
fluoride not polysilicon.

read "these panels are well made"
not "these cells are..".

all modules are supplied to the
distributors with diodes in the junction
box and should not be without diodes as
stated.

we mentioned that a "self regulating
version of the 37W panel had recently been
released". This is not true, we were
misled and apologise if we have misled any
of you.

the G13641/12 actualy weighs 6.5kg
which makes it lighter than the Solarex,
not heavier as stated.

While being embarrassed to admit
these errors of fact, we don't accept
another point they tried to make. They
claimed that it is unfair to base the
price comparisons in the value for money
comments on the lowest price available
rather than the recommended retail price.
We think that the price that is important
to the buyer is the one he is actually
quoted when he goes into a shop, not the
recommended retail price fiction that the
manufactures have to maintain to not be
appearing to undercut their dealers. If
the dealers want to lower their margins to
make a sale then so much the better for
the buyer. We based our figures on the
prices we could buy panels for at the time
of writing and maintain that this is the
only valid basis for comparison from the
buyer's point of view. However, we have
included both the price quoted us by the
manufacturer and the best dealer prices we
could get in the battery article in this
issue.

On the question of group bulk buys
of panels to save money, we have had a
number of offers and are finalising our
first buy right now. All offers were under
$300 per panel and it would appear that
the solar cell panel market is getting a
little more competitive.
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Australia’s Solar Future
an outsider’s view
Julie Van Domelen came out to Australia
as part of an investigation of renew-
able energy resources in several
countries around the world.
Below is part of the report she sub-
mitted to the Watson Foundation last
year:

"Why has Australia, a country which is
rich in fossil fuel supplies, bothered
to involve itself in the development
of any of the renewable energy sources
that have gained interest in other
countries? There appear to be two
answers:
(1) Australia has not passed
unscathed through the large increases
in OPEC prices, since import parity
pricing was imposed.
(2) Australia is well endowed with
renewable energy resources - notably
solar energy, hydropower, wind
energy and biomass.

In my investigation I have concen-
trated primarily on solar energy and
within this area I have focussed on
three areas:
(1) The Government,
(2) Solar Water heaters,
(3) The Outback as a region.

1. Government

Compared with many other countries the
Australian Government has spent very
little on solar Research and Develop-
ment over the past 10 years. The main
body involved in this has been the
C.S.I.R.O. This however, has been
largely scaled down, as the Federal
Government has chosen to hand over
much of the Solar research and devel-
opment to State Governments and to
private industry.
Hence V.S.E.C. was established to co-
ordinate solar activities in Victoria,
According to Fred Darby of VSEC, the
council's main thrust should be "to
get good companies to produce good

products for the benefit of the
consumer". There is a shift away from
a wholly technical bias to things like
policy and planning studies. VSEC is
also beginning to push for consider-
ation of solar energy by other govern-
ment departments. However, government
has been slow in coming to renewable
energy technologies as a buyer.

2. Solar Water Heating

Of all the solar technologies, water
heaters have made the furthest market
inroads. Domestic solar water heaters
account for the most significant
contribution of commercial solar tech-
nologies. Australia is the world's
leading exporter of solar water
heaters, selling 36,000M2 abroad in
1982.
At present there is a small number of
large manufacturers. These companies
have survived and expanded without any
real government subsidies, or incent-
ives. Two of the most successful
companies have been Solahart and Rheem.
The main future direction of solar
water heaters appears to be in the
development of an evacuated tube
collector to achieve more efficient
domestic hot water, rather than the
original aim of achieving high (lOO°C+)
temperatures for which it was found
there was no immediate commercial
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market. In general solar water
heating has a very strong foothold in
Australia. Over 20% of the existing
dwellings in Western Australia are
equipped with solar water heaters.
The Northern Territory has also made
good progress in establishing solar
water heaters in many of the new homes
built since Cyclone Tracy.

3. The Outback

The Australian Outback is one of the
most promising areas in the world for
solar energy applications. The North-
ern Territory imports 100% of its oil,
so it comes as no surprise that the
government here is looking with great
interest at alternatives. Their main
focus is on electricity generation
through solar ponds, photovoltaics,
solar thermal power generation and
wind energy systems. In October 1981,
a solar pond was installed at Alice
Springs. At present the operating
costs appear comparable with diesel
generating costs.

The photovoltaic industry is small but
growing. Initially, all solar cells
were imported, but now domestic manu-
facture is growing. The lion's share

of sales so far have gone to tele-
communications. Telecom has been
using photovoltaics to power microwave
repeater systems to link outback
communities. Until now, Phillips has
been the main supplier, however two
Australian firms expect to receive
contracts soon. As power supplies for
remote homesteads, photovoltaics have

had mixed results - diesel power still
appears to be cheaper, but only if the
price of this fuel remains constant.
As the prices of fossil fuels rise,
photovoltaics will become more viable
and attractive.

Conclusion

The future of solarenergy in Australia
hinges on a number of factors and un-
certainties. At the same time this
nation has a great potential for lead-
ing the world in solar energy develop-
ment for a number of reasons.
First, some fine innovative research
is being done domestically.
Second, Australia has a healthy
domestic solar industry that has
emerged and survived without govern-
ment subsidies. In addition, conflict
situations seem minimal.
Finally, domestic markets such as out-
back applications provide a firm base
for a renewable energy industry to
develop expertise and reliability, an
industry which is increasingly making
its presence felt throughout the
world.
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BUY THE BOOK
"Alternative Technology Australia" is a
source of ideas, information and
inspiration for all those who have an
interest in alternative technology.
The book provides the reader with a
rich supply of practical, do-it-
yourself information from solar housing
through power from wind and sun down to
waste disposal. It is filled with the
practical experiences of people all
over Australia drawn from the first 12
issues of Soft Technology magazine.

We have sold almost 3000 copies so far!

Get your copy now by sending $6.95 + $1.00 postage to the
Alternative Technology Association, 366 Smith St. Collingwood, Vic. 3066

# 12 volt solar panels from $300. 5 year guarantee.

# Inverters from 12 to 110 volt.
# A large range of low voltage lights

# Low voltage fridge compressors.
# Solar fans, pump circulators, 12 volt.

# Deep cycle,
low maint-
enance,
long life
batteries.

#  Ex Telecom batteries

#  Many other components.

#  9 years experience in

solar electrics.

#  Open 9-5 weekdays; Satur-
days 9-12.

#  Call or write to:

SOLAR CHARGE PTY LTD
122A MARTIN STREET, GARDENVALE, 3185

PHONE (03) 596 1974






