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During Decenber of 1982 and January
of 1983 the B.P. solar car crossed Aust-
ralia covering sone 4084 Kkiloneters.
The journey took 172 hours running tinme
with an average speed of 24 kph,

The vehicle was built of a tubular

steel chasis with a streamined fibre-

glass body; a total weight of 150 Kg.
Power canme from 8% square neters of

solar cells supplying 600 watts of power.

The twenty (12 volt, 30 watts) solar
ules were wired to supply 24 volts to
two standard autonotive batteries which
were used to store power. These supply
sufficient power to run the solar car

nod-

for 1% hours without any additional solar
electricity.

A Bosch 24 volt, 650 watt, (approx.
1 horsepower) notor was used to run the
car at a top speed of 65 kph. Power is

transmtted to the wheels via a four

speed chain transmssion. Braking is done
by standard bicycle brakes.
Technically the BP solar car was

nothing spectacular. Anyone with a bit
of technical know how and enough noney
could have done what was done. It was,
a very good gimmck to show what solar
energy can do if you have the noney, and
as such it was a good awareness raising
exerci se.

As editors of this nagazine we have
had some problens in working out what to
do regarding the solar car. The solar
car was a very worthwhile exercise for
BP from a public relations point of

Vi ew. But the question should be asked
just how sincere is BP's interest in
sol ar energy, when at the sane time BP.

is involved with

large environnental ly
danmagi ng energy projects such as uranium
mning in South Australia.

Recent years have seen oil conpanies
buying into solar energy. Sol ahart,
Australia's most successful solar water
heating conpany, is now nore than 50%
owned by Shell.

It would be nice to believe that the
oil conpanies buying into solar for reasons
other than profit. However this is un-
l'ikely.

How then to respond to public relations
efforts which use solar as a ginmnick.

Until the general public accept solar
energy as a serious option, denonstrations
of its wviability will renain inportant.

Condemation of such denonstrations when
they come from oil conpanies, is unlikely
to achieve a great deal,

Perhaps the best approach is to take

the image that the conpanies attenpt to
sell, with the scepticism it deserves,
BP did not send the solar car

across Australia because of a passion-
ate support for solar energy and its

implication. They did it for the PR
And they are now busy letting countries

all over the world know about it.
Sol ar energy is not above corr-
uption from those who wish to sell it.

It can be pushed in an inappropriate
and inefficient way. This should be

kept in mnd when we view such denon-
strations as BP's "The Quiet
Achi ever".

Mck Harris
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Energy - Flashes...

Solar cells at the Rock

It's a gas!

Twelve photovoltaic modules are
producing electricity from sunlight to
power lights, UHF radio and evaporative
air cooler at the temporary entrance
station for Uluru National Park, home
of Ayers Rock.

Eight batteries, capable of storing
840 amp-haurs of electricity from the
12-volt Solar system, are sized to
provide power for up to five cloudy or
rainy days.

Ct her sources of power were con-
sidered or used at the park entrance,
according to Bob Dennis, at Sol ar

Energy NT in Katherine, Northern Terr-

itory, who installed the system Eectric

power from Yulara Construction Canp,
approximately three nmiles (five kilo-
meters) away was too expensive, he said.
A smal | diesel generator proved too
noi sy and required maintenance and
costly fuel.

The array, tilted at 20 degrees
north to optimze summer sunshine, has

been producing an average 147 anp-
hours per day Since installation |ast
Oct ober.

A permanent entrance station is
planned and will nost likely be solar-

pover ed. ARCO Sol ar News

In New Zeal and's South Island
met hane gas is being used to fuel
vehicles in some rural communities.

A Christian comunity in Cust, North
Canterbury, has designed and built a
met hane digester which is now producing
164 litres of petrol equivalent a day.

The digester is fuelled by aninal
wastes from the comunity as well as
bought-in poultry manure. Poultry
manure for the digester costs about $80
a week and is the nmjor expense for the
operation.

Gas produced from the digester is
used to fuel a fleet of 15 vehicles -
mostly vans, plus two diesel tractors
the comunity has converted to run on
met hane.

When running on nethane, a Ford
4000 tractor achieved 10 per cent nore
power and 20 per cent nore torque than
it did on diesel. In the field this
means the tractor can do tasks (such as
pl oughing) a gear higher running on
met hane,

In Wi kouaiti, 40 km north of
Dunedin, a poultry farmer has set up a
public biogas refuelling station selling
98 per cent pure nethane produced from
poultry manure. The energy content is
alnost identical to that of naturalggas.

The plant conprises three 55m
vol une digesters, one of which is now
in full operation.

The digester in operation is |oaded
with 2500 litres of nanure containing
about seven percent solids every day.
About 68niof biogas is produced daily,
containing 65 percent nmethane with an
energy content equivalent to 48 litres
of petrol.

Six of the town's vehicles have
been converted to run on the gas which
include a Toyota Landcruiser, Holden
Monaro and M tsubishi van used as the
| ocal taxi and for the town's nail
deliveries. Four nore vehicles are
currently being convert& to run on the
gas.
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The 13,600 laying birds and 5,000
young birds on the property wll provide
enough manure to feed the three digesters
and provide fuel for about 30 vehicles.

ROYALAUTO.

Sex and
the Silicon Chip ?

On Cctober 30th, 1982, the world's
first solar breeder was dedicated. The
Breeder, brainchild of Dr. Lindermyer,
Sol arex's visionary |eader, is designed
to use solar energy to power a plant
entirely for the manufacturing of nore
phot ovol tai c- panel s.

Statistically it is inpressive:
25,000 square feet of Powerline™
phot ovol tai ¢ panel s produce up to 200 kw.
of electric power at 300 volts DC
Most of that power, stored in a 2800+
amp hour storage bank of Exide batteries,
(enough for four sunless days), is used

directly for powering machinery or
resi stance heaters, wthout converting
it to AC (thus saving power). The

conpl eted plant cost in the neighbour-
hood of six mllion dollars.

The Breeder represents the first
light industrial plant anywhere in
the world to be totally solar powered.
It is intended to be a prototype of other
plants, which could be built practically
anywhere in the world, for the manufact-
uring of basic consumer goods.

by Marcus J. Snmith

Three way contest

The sol ar power industry could be
the next high-technology battlefield,
with the United States, Japan and Europe
fighting for dom nance, the Wrl dwatch
Institute has said.

Approxi mately 60 conpanies are now
manuf acturi ng photovoltaics in 20
different countries, the Institute
said, with 25 in the United States, 12
in Europe and 15 in Japan.

The report warned the Reagan Admi n-
istration's budget cuts for solar
research have been wel comed by European
and Japanese conpetitors, whose govern-
ments are stepping up their support of
phot ovol tai cs,

Progress in such research has

been gradual because industry |acks
the capital and large markets needed
to support investnent in large-scale

manuf acturing plants.
While the report predicted solar

cell manufacturing will expand at [east
50-fold by the early 1990s, it found
solar power already a substantial bus-
i ness. Total sales of solar electric
systems clinbed to about $150 nillion
in 1982.

AAP
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ORGANIC FERTILIZERS

Rock Phosphate (for natural P) Granite Dust (for natural K)
Blood and Bone, Pellitised Poultry Manure (for natural N)
Complete Organic Plant Food (for natural balance of N:P:K)
Seaweed Concentrates (for natural trace elements) Gypsum Dolomite
Organic Foliar sprays

NATURAL / LOW RESIDUE PEST CONTROLS

Pyrethrum Sprays Quassia Chips Derris Dust Dipel Garlic Sprays
Bordeaux Powder Dusting Sulphur Lime Sulphur White Oil
Lavender Extract Spray Camphor Extract (for use instead of mothballs)

Fly strips (sticky) Fly traps Cockroach Traps

OTHER AIDS FOR THE ORGANIC GARDNER

Testing kits for Ph, N, P, K Compost Activators Soil Bacteria
Shadow Forecasting Compasses Compost Bins Compost Shredders (hand-operated)
Books on organic gardening and farming, natural pest control, companion planting

NATURAL FOOD EQUIPMENT

Flour, Seed and Grain Mills (hand-operated or electric) Mincers Sprouters
Juicers Water Distillers Water Purifiers Bread Tins Yeast
Preserving Ouitfits Books on Wholefood and Vegetarian Cooking, Sprouting,
Preserving and Breadmaking

NATURAL ENERGY

Solar Hot Water Systems Solar Electricity for Household Supply and Electric Fences
wind Generators Wood-fired Cooking Stoves Wood-fired Heating Stoves
Wood-fired Hot Water Systems, Chip Heaters, Boilers and Coppers

OTHERS
Cornposting Toilets (no water or chemicals required)

Mudbrick Moulds Mudbrick Presses
Kero Irons, Stoves and Pressure Lumps

Self Sufficiency Supplies

256 Darby St Newcastle 2300 Ph 23 999




Turning an Energy Inefficient
Disaster :

LOW
ENERGY
HOUSE’

Wile many of us dream of the way. As the house is attenpting to
"great escape" into a peaceful denonstrate what a Brunsw ck resident
country lifestyle the truth of the can do, and an average resident cannot
matter is that nost of us wll live winch up his house and rotate it to a
our lives in the city in houses which new position, it seemed wiser to
have already been built with no | ocate the house at CERES in the pos-
attention to |low energy design. ition of the average Brunswi ck house

So | ooking at ways of making est-
abl i shed houses energy efficient S R R CONVECTOR
becomes very inportant. Recently a
Brunswi ck community group, CERES DAY CYCLE
(Centre for Education into Environ- SlRss e
mental Strategies) and the Brunswick
Electricity Supply set out to nmake a
typi cal Mel bourne inner suburban WARM AR //////
house as energy efficient as possible. N _J ///////////

A three bedroom weat herboard house oPeN ] O
was noved to the site at CERES, N TENAL PLASTERBOARD //:;;ff///
and with the help of RMT students, FON BACKINGFOR -
modified to overcome many of the AOCIONAL RSUmon /////’/////
probl ens inherent in the design. , /OUTS‘DE
Rel ocating the House WALL INSULATION

MET#:BSORBE&

When relocating the house on the PAINTED BLACK
CERES site a decision needed to be cooL AR BECTvE FOL
made on how the house would be posit- — N
ioned. Froma solar energy point of \\\\\gm#gﬁm
view, it would have been best to ABSORBER pLATE
position the house so one of the |ong
wal I's faced north. This would allow
for the maximum collection of solar S, oy, ST, TE ML, pheoeen e
energy in winter. However nost HEATED AR RISES AND 15 ALLOWED TO CIRCULATE

INTO THE ROOM BY NATURAL CONVECTION.

Brunswi ck houses were not facing this
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LOW ENERGY HOUSE

St oppi ng the Heat Flow

Houses such as the CERES house suffer
from the problem of losing heat in wnter
and gaining it in summer.. To overcone
this nmovement of heat a nunber of neas-
ures were taken. Both the roof and walls
were insulated with fibreglass. To
prevent air |eaking through cracks
around wi ndow and doors the house was
weat herstri pped. This involved fitting
sel f adhesive foam sealing strips
around doors and wi ndows and fitting
draught excluders on the bottons of out-
si de doors.

An alcove entry was used in a simlar
way that an air lock is used. Except
in this case the aimwas to stop air
flowing fromthe outside to inside or
visa versa. Thus less heat is lost in
winter and gained in summer.

., SHADING DEVICES
AND PLANTING ON THE EAST BOUNDARY
REDUCES HEAT GAINS DURING SUMMER

IT SHOULD BE NOTED THAT THIS
LOW ENERGY HOUSE DOES NOT HAVE AN
OPTIMUM ORIENTATION. IT HAS BEEN

1S WITH THE LONGER SIDE FACING NORTH

Some wi ndows were double glazed to
reduce heat flow through the w ndows.
Curtains with pelmets were also used on
windows to act as a barrier against heat
flow  Another feature yet to be installed
is insulated shutters once again to reduce
heat flow through the w ndows.

Col lecting the Sun

A large variety of solar collectors
were used for the house. One was a
standard solar water heating system on
the roof. To heat air, four different
types of collectors were built. Two of
these involved large quantities of liquid
in containers placed next to two of the
wi ndows. As the sun shines the liquid
heats up and because of its large mass
stays warm keeping the house warm at
night and during cloudy days.

One set of containers were |arge

SHELTERED SOUTH FACING ZONE COOL DURING
- SUMMER USED AS AN OUTDOCR LIVING AND SLEEPING
Z

SERVICE AND SLEEPING ZONES LOCATED ON THt
SOUTH EAST OR WEST BOUNDARIES OF A HOUSE
ACT AS THERMAL BUFFER ZONES TO THE LIVING
ZONES

ON THE EAST AND WEST WALLS
WITH SHADING DEVICES TO PREVENT LOW
SUMMER SUN TO ENTER THE HOUSE DURING
THE MORNING AND AF TERNOON

} PLANTING AND SHADING DEVICES ON
/- THE EAST ANOD WEST BOUNDARIES TO
' /ﬂ SHADE THE EXTERNAL WALLS DURING SUMMER

DAY-NIGHT LIVING ZONES WITH NORTH
FACING WINDOWS

AND INCREASED
THERMAL STORAGE ™ (THERMAL MASS,
TO MINIMISE DAY NIGHT (DIURNAL)
TEMPERATURE FLUCTUATIONS.

DECIDUOUS PLANTING IN THE
 NORTHERN ZONE ALLOWS FOR THE
OF LOW WINTE|

R
SUN INTO THE HOUSE

il INSULATION — HEAT GENERATION AND

: X 3%d) fanty
3 ks Y vy 2 ‘(li\ NORTH FACING WALLS — LARGE WINDOW
£ 0%‘& .-’I”‘\":' .§~,j‘f{“‘ il \ AREAS WITH SUMMER SHADING AND WINTER
.- .d I
Ao |

> i S|
ORIENTATION 7 “"‘:?HUJ!‘”" AN PO SOUAR GREENHOUSE
X3 IHY
< WV
BN
1
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wi ndow box air heater.
basically an insulated box with black-

THERMAL STORAGE — WATER WALL

WINTER OPERATION ————— WALL INSULATION
Y CYCLE

oA EXTERNAL WEATHERBOARD

CLADDING
l NORTH FACING GLASS
Z— MINIMISES RE-RADIATION
= OF HEAT FROM THE
=== THERMAL STORAGE
WALL TO THE OUTSIDE
] .____—_J

WARM AR = _j

THERMAL STORAGE A

WALL — 1 !_

WATER FILLED -

METAL CONTAINERS 2

PAINTED BLACK |} 25

FOR OPTIMUM — Z 90\)&

ABSORPTION AND r

RE-RADIATION OF

HEAT ENERGY /

|INSIDEi QUTSIDE

CONVE ENTS E ) INSULATED SHUTTER

IN THE %}l%r;cuan F- ‘='j [t WITH REFLECTIVE
SURFACE TO REFLECT

B HEAU TI EDTO f SOLAR RADIATION

EVENLY THROUGHOUT 3 j‘ TOWARDS THE THERMAL

THE CONTAINERS M~ srom(y

SOLAR RADIATION STRIKES THE THERMAL STORAGE WALL AND IS
PARTIALLY ABSORBED. THE SOLAR ENERGY WHICH IS ABSORBED HEATS
UP THE WATER IN THE CONTAINERS WHILE THE SOLAR ENERGY WHICH IS
NOT ABSORBED HEATS UP THE AIR BETWEEN THE THERMAL STORAGE
WALL AND GLAZING. THE HEATED AIR RISES AND IS ALLOWED TO
CIRCULATE INTO THE ROOM BY NATURAL CONVECTION.

tins painted black and filled with water,
The second set were wine flagons filled
with sump oil.

The other heat collection devises
were solar air heaters. Two of these
were built into the north wall of the
house and basically consisted of an
insulated box with a netal sheet painted
bl ack absorbing the heat fromthe sun's
rays.

The other air heater was an "add on"
This was al so

ened metal which heated up in the sun.
It was designed to be easy to add on

to an established house w thout having

to rebuild a wall as would be necessary

with the other air heaters.

At the back of the house a north
facing clerestory has been built into
the roof to allow winter sun to enter
the house and shine on to a near brick
wall. This wall would then store the
heat and help keep this part of the
house warm not to nention added natural
l'i ght.

Wat er

Efficient collection and use of
water was al so-seen as inportant. Rain
water is collected in a large tank and
used for the garden. Gey water from
washing etc. is also to be used for
this purpose.

Integration with Garden

It was seen as inportant to nake
the garden work with the house to nake
a pleasant environment, For this
reason deciduous trees are to be used
to provide shade in sumrer but allow
sun in winter. Deciduous creepers
growing over the roof would also shade
the house in summer. Evergreens are
used in selected places to act as wi nd-
breaks which will take the sting out
of cold winter winds and hot sunmer
Wi nds.

Alternative Technology
and Do-It-Yourself

They tend to go together, self-involvement
being determined by knowledge and skill.
Outlook Alternatives can help you design,
and will supply equipment for, your own l
electricity or water supply system. '
If you wish, we can do it all for you. l
Wood-fired central heating and solar hot ’
water are our specialties.

Send s.s.a. envelope for our information
leaflet or call in to our display centre and
see practical ideas that really work!

A
sdutlools
Alternative

ALTERNATIVE TECHNO.OGY CENTRE

TELEPHONE (057127 3261
GRETA WEST ROAD

OXLEY, VICTORIA

POSTAL ADORESS. RMB 9010
VANGARAT 1A

VICTORIA_ 3678

Page 9



LOW ENERGY HOUSE

The garden is al so used for food
production with vegetables and food
bearing trees.

Concl usi on

By using the features outlined it
is expected that energy use in the
house will be much lower than it would
be in a simlar house of this type.

In addition to this the house should
be a nmore confortable and pl easant
envi ronmnent .

In the future the house is to be EXTERNAL DOORS |
used as a real working denonstration SREVENT COLD. WALL INSULAT]
of what can be done to an established ENTERING THE
house. It will be open for inspection ™

to the public and people wishing to
have a | ook shoul d contact the Brunsw ck:
Electricity Supply. Phone (03) 389 4100).

88888888

SOLAR RADIATION STRIKES THE LIGHT DIFFUSING GLIASS AND 1S
SCATTERED AROUND THE ROOM. THE SCATTERED RA\DIATION

STRIKES AND IS ABSORBED BY THE THERMAL MASS.
THE RADIATION ALSO HEATS THE AIR INSIDE THE ROCOM

F(XED) TIMBER LOUVRES
ApLOW WINTER SUN TO
ENTER THE ROOM BUT

NORTH FACING CLERESTORY
"(‘,\ WINDOWS WITH LIGHT
Z DIFFUSING GLASS
@\ |
o\ l
INSULATED SHUTTERS
WITH REFLECTIVE

SURFACE: OPEN

Wy,
\N’E‘?k k
~ 3

ROOF INSULATION
]

EXTERNAL WEATHERE
CLADDING |

T
N D e

[OUTSIDE]

THERMAL STORAGE WALLS — THERMAL MASS'
DARK COLOURED INTERNAL BRICK WALLS
(REVERSE BRICK VENEER CONSTRUCTION)

SOLAR BATTERY CHARGERS

712 volt, 2.4amp $500.
*72 votit, 7.35amp 8357

*Full range of so0fan
components,

Long Cife CQalternies.
Deep cycle Latiendies.

*Low volitage fluorescents, ()
inventens, solar fans,powenrn
rnegulatons,mounting frames,
pressune pumps and circulatonrns,

72 volt fridge compressorns suitable

forn up to 6 cubic foot Lox.

*Completle house design-no chanrge.

SOLAR CHARGE PTY. LTD.

122A MARTIN STREET, GARDENVALE, 3185

PHONE (03) 596 1974
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WINDPOWER:

pumping and

Power from a

Savonious
Rotor

Direction of Rontlmﬁ : N
i i - ] A

f? F’l\"ﬂ? -

-

We found this information on
do-it-yoursel f w ndpower buried in the
bottom of a filing cabinet. The author
i s unknown even though the reference
to pounds seens to indicate that these
plans originated in Britain.

The plans start off with a design
for a savonious rotor which both
punps water and generates electricity.
By the looks of it the savonious is
made from a 44 gallon drumcut in two.
The plans have a nunber of pages m ss-
ing, and this nust have included sone
of the information on building the
savonious, as the first page we have
on this describes the flywheel/gear
drive conbination.

Nevert hel ess there is certainly
enough information here for you to
have a go at building the savonious or
the novel bicycle airscrew punp made
of bike parts.

The Frane

Timber as strong as you can get,
4" x 2" or even better 6" x 2" or 4"
X 4".  Floor joists from denolished

buil dings are good for the job or, if
you can get hold of it, scaffolding is
ideal. Wether using tinber or scaff-
olding, an H frame closed at the top
and guyed with rope should be erected
Check that the uprights are indeed
vertical, but nore inportant that the
cross-nenbers are horizontal . If the
frame is attached to the ground, dig
hol es and cenent the posts in before
guyi ng.

The rotor should be erected as
high as possible as wind is |ess
turbul ent and stronger as height in-
creases.

In built-up areas, it is probably
worth considering erection on roofs or
bet ween t he gabl es of nei ghbouring
houses. W put one on a fairly exposed
site about 15' off the ground attached
to the side of our house. |t rotates
when the wind is otherwi se not per-
ceptible, In a breeze that is felt
in your hair, the rotor is spinning
rapidly

Test your rotor by erecting |ow at
first. Check for plunb by hanging a

Page 11




WINDPOWER

wei ght on a string fromthe centre

of the top bearing and adjusting the
position of the rotor so that the

wei ght hangs over the centre of the
bottom bearing. If you are confident
about security, which you should be
there is nothing finer than just sitt-
ing waiting for the first breeze to
set the rotor in notion. The rest of
the day can easily be spent just wat-
ching it turn... Enjoy it.

The Fl ywheel / Gear Drive Conbination

The flywheel is another way of
evening out the slight lurch in rotat-
i on. It adds equally distributed wei-
ght and gathers momentum so that rota-
tion speed remains constant when the
wind is gusty. If the flywheel is a
reasonably true circle, it offers an
excel | ent way of producing geared drive
to any wheel or generator placed again-
st it. This is inportant if what is
being driven - in the nodel illustrated
an alternator - requires relatively
high revs to operate.

As Savoni ous rotors do not

reach the high speeds that airscrew
type wind machi nes achi eve, the use
of a flywheel/gear drive makes it pos-
sible to use a Savonious with alternat-
ors and certain unnodified slow dynanos,
if the flywheel is say 4' in dianmeter
and the alternator axle has a 2" dia-
meter, a gearing ratio of 24:1 is
achi eved which nmeans that at a nmere 25
rpm a rotation speed caused by Iight
w nds, the alternator is turning at

600 rpm enough to provide a good charge.

The flywheel can be made from % chip-
board or ¥ ply suitably treated to
protect it from the weather. A rubber
strip pinned and glued to its edge
makes a good friction drive to any
other rubber wheel placed against it.
Heavy duty sponge rubber is good for
the job - the sort used for draught
proofing car doors is ideal. The rotor
is bolted to the flywheel so providing
another neans of joining the two hal ves.

The Bearings

From nodest experiments involv-
ing nodels made fromtin cans and soap
bottles, it was found that axles runn-
ing through the rotor inpair the rot-
ation. Instead of an axle, top and
bottom bearings should be used if
possible. Bicycles, nopeds and cars
provi de suitable bearings.

The crankshaft from a bicycle was
used for the top end of the Savonious
i |lustrated. It's strong and turns
easily, and the chain drive, when
drilled in suitable positions, is a
means of joining the two hal ves of an
oil drum  The crank is sawn off and
the chain drive is best fitted on the
inside of the join of the two hal ves.
The rotor is fixed by a cotter pin to
the crankshaft as in bicycles. The
other crank can be used to formthe
eccentric drive via a bell crank, or
another chain drive can be attached
to formthe bottom bearing of another
rotor stacked on top.

i

-
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A water punp and flattened fan
(fromthe cooling systemof a car) is
anot her conveni ent bearing when
stripped down and lubricated before
re-assenbly. The flattened fan is

drilled to take the bolts that attach
the rotor to the bearing and hold the
two rotor halves together. n a water
pump is a pulley drive that takes a v
belt that could be the basis of a
geared driving systemon rotors without
a flywheel

The punp part of the car water
punp is not suitable for lifting water
over a head but can be used for circul-
ating water. However, nmore often, it
is possible to remove only a part of
the water punp that comes away from
the engine casing. Some cars have a
punp which can be renmoved in its entire-
ty* If used as a bearing, only the
easily renoved part is necessary. |t jg
attached to the engine by three or four

bolts that can be used in fixing the
bearing to the frame, |f bearings can't
be found, a bearing known as a Plumer

Bl ock can be bought for about

Maki ng the Punp
The punp body can be made out of

a shell case 155mm in dianeter, divided
into three conpartnents of equal |ength.
O as in the diagram with chipboard
circles with holes in them stacked on top
of each other, and glued and seal ed
The lower part is drilled on its side by
the base, and a steel pipe for exacuat-
ion is fitted to the hole

On top of this part is a circular
slab, cut from sheet iron or chipboard
and placed between two soft rubber joints
of the same dianmeter. The |ower joint
is circular and drilled with a circular
series of holes. The upper joint is in
the shape of a ring 20-30nm wi de.
circular slab is drilled with a hole
allowing for the passage of a tube which
is fixed toit. The free end of this
tube is threaded and then closed by two
screw nuts. The tube can conme from a
water installation or from the front

2- 3 each.

PUMP CHAMBER ASSEMBLY

D
(-]

forks of a cycle

The |ower opening of the tube nust
coincide with the series of the holes
drilled in the rubber joint to allow
for drainage

The niddle conpartnent of the case
already fitted with its joints, is
placed on the circular slab. A second
joint in the shape of aring is set up,
together with a circular slab and another
joint itself drilled with a series of
hol es. Both joints are identical to the
first two but are inversely arranged

The circular slab is drilled with
two holes and its length is calculated
so that its lower end stops 10mm from
the first circular slab. The second
hole is for the threaded end of the tube
fixed to the lower slab, on which a nut
is screwed and a ring is placed. A
hole drilled in the upper joint allows
for the passage of the tube. A second
supporting ring is placed and the com
plete assenbly is tightened with a
screw nut.

A delivery pipe is fixed on to the
base of the nmiddle conmpartnent to carry
water fromthe well. The third conp-
artnment is now placed over the two
others and a soft but thick rubber
menbrane is put on top of it. Car
inner tubes can be used. This is held
close to the edge of the cylinder by a
netal ring. The rubber joint nust be
encased between the edge of the cylind-
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WIND POWER

er and the groove of the metal ring.
The centre of the menbrane has a hole
drilled in it through which passes the
threaded end of the connecting rod to
the nmotion of the windnmill. The rubber
is tightened between two screw nuts

and thick washers with chanfered edges
so that the menbrane is protected

agai nst deterioration.

All the elenents of the pump are
assenbled and tightened together by
four iron bars nade with long strong
bolts. These bolts pass through a
t hick board which forns the base
They also pass through the netal rings
placed on the top and noderately tight-
ened. The whole assenbly nust be perf-
ectly airtight. The punp is fixed to
the ground between the three |egs of
the tripod. It nust lie perpendicul ar
to the centre so that the transm ssion
rod stands perfectly vertical

Further Notes
The Bell crank converts rotationa
motion from the eccentric to reciproc-

HOW IT WORKS!!

When the nenbrane is attached to the
top, an intake is produced and the

upper joint comes off the upper circular

slab. The water is sucked by the tube

connected to the mddle conpartment thus
filling the upper conpartnent. Meanwhile

a partial vacuum occurs in the mddle
compartment thus attracting the piped
water fromthe well

When the menbrane goes back to its
original position, the water in the
upper compartnent is sent to the |ower
one by neans of the tube which joins
them together and gradually fills it
up. The water then travels to a tank
through a pipe. Both joints drilled
with holes act as stoppage valves by
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Connecting Rod

I

;
ﬁump Rod

ating notion necessary to drive the punp
make it from plywood or sheet netal
Devi se a neans that enables the punp rod
to be disconnected when the pump is not
in use. Establish the radius of the
eccentric suitable to work the punp by
trial and error

The nodified head on the alternator
repl aces the usual pulleydrive and pro-
vides the latitude necessary to accomm
odate any slight wobble on the flywheel

CONTINUED PAGE 31.

A BURS

IT

— to head tank

T
g
5

lying flat on the circular slabs when
needed.

All that renmains to be done is to
build the conplete assenbly near enough
to the well in order to have the short-

est possible length for the piping




THE ATA REPORT News, Events
and Activities of the Alternative Technology Assn.

Qur first activity for this year
was a neeting which |ooked at solar
greenhouses and using conputers wth
alternative technol ogy.

Bob Fuller spoke on the CSIRO s
research into solar greenhouses. He
pointed out the way people could neke
use of the CSIROs findings in their
own greenhouses in their own hones or
gar dens.

Chris Mss denonstrated a conputer
whi ch has been designed and built to
operate systens in a recently con-
structed solar house. The conputer
turns on and off heating and cooling
systens according to the tenperatures
inside and outside the house. This

makes it possible for the energy ﬁz the end of a good days wonrk:
systens to operate unattended at max- e completed shed.
i mum efficiency.

site and donated materials and equip-
ment are being stored in the shed.
Donations of materials are still flow
ing in. However our current
problem is nmoney for an increasing
number of mnor costs. Any donations
for the workshop would be very very
wel cone at the nonent,

Rough plans for the water wheel
are already drawn up and the creek has
been surveyed to find its potential
Excavation of the foundations should
start shortly.

SOFT TECHNOLOGY PRODUCTION

Producing a publication such as Soft
7Technology can fbe an interesting and
rewarding expenience. You can learn

Chnis Moss with his s0lar house

computen., about publication production, which
{5 a useful skill; and (t’s Lun at
Wrk has continued on the solar the same time. WNone of the workens
workshop.  Two work days have been on Soft Technology are paid. le do
conducted, wth a large quantity of it lecause we enjoy {t. But we can
bl uestone being sorted and stacked, always wse more help. Interested??
a smal |l shed has been erected on the IZ you ane please get in touch
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DEBUZZING INVERTERS

Recently |'ve come across a number 3. Last resort is a comercial nains
of people with inverters which make filter. These are available for
their sound systens buzz. So | asked around $15.00 from el ectronics
around to find out what one should do shops. ~ They are often used with
if faced with this problem conmputers to renove electrical

Here are a nunber of steps you can interference. They are wired in
try. If one doesn't work go onto the like so -
next.

1. Mve sound equipnent as far as Commercial

possible away from the Inverter. _ Filter —_

2. Connect a capacitor across the o >——0
power input of the sound system ! itLY ‘ ’

(and possibly the power output of A.C. — 'Lf, To Amp

the inverter). A netalised poly- T

ester .| nicrofarad 250 volt AC. o—s f80 . =

should do the trick-

If this doesn't solve your problens
wite to us with the details and we wll
see if we can come up with an answer.

A commencial mains fillen as Mck Harris
used to nemove {nteafeanance
from computen Cines.

HELP US HELP you Even since Soft Technology
stanted some three yearns ago we

have leen working to improve the magazine both in size and quality. The Linst (ssue
was 18 pages long..... the latest issue i a necornd size of 36 pages. The gaullity

of the layout (s betten, we have added a it of coloun to the cover and we have

even neduced the numben of typing ernons. Howeven Soft Technology has always struggled
to pay it's (ills, and a numbern of new 6ills on the honizon will make this more
diflicult. The lest way fon us to get oven these costs without reducing qualiZy on
increasing paice to to sell more magazines. This {5 where you the readen can help,
Hene ane some ways you can help, (1). Show the magazine around encourage people o
sulscile on join the ATA, give people who might le interested a yeans sub, as a gift.
(2). Show the magazine to youn local Cilrany and suggest that they should have Soft
Technology. (3). Tell youn local newsagents alout us and suggest they stock Sofi
Technology. 1f they ane find out how many copies they want send us the details and
we will take (1t from there. (4)..Distrnibute some coples forn us, lWrite in saying

how many you would Cike to take ten sell them to people shops newsagenis etc. In
this way you help us get the magazine around and make a it of money yourself,

Please help us to make this magazine work. We neally need youn support. If every
memlen managed to get one new sub. on negulan sale oun problems would disappear
ovenndight.
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SURVIVAL TECHNOLOGY

We Design Integroted Energy Systems

For The "SOFT TECHNOLOGIST"

Solar Wind Hydro Bio-fuel Low Energy House Design.
o— —0

Our New Modulized Electrical System Means Simple, Reliable

ALTERNATIVE ELECTRICITY 5
Sophisticated Automatic AC/DC Systems To Small DC Systems p

WIND BATTERY MOTOR Light Bulbs &
GEN. CHARGER ALTERNATOR Fluorescent Tube
& 2 WAY | 240V Units For 12, 24,
SWITCH [ Power 32,50 & 110 Volts.
SOLAR CONTROL INVERTER
Z CELLS SYSTEM DC -AC Do -It-Yourself
. 3 Electrical
4 HYDRO BAT TERY 9 DC. Wiring Parts
GEN BANK Power

We Can Design A System To Suit Your Needs And Budget.
Wind Generators. v
Starts 125watt y
12 volts at $480,
to 10k.w. size. \§
Towers.& All parts.
SPECIAL"New
Octrahedral tower
now available.

B\ Soler Cells Bgtteries - Deep Cycle Heavy Duty
37 Watt Panel Battery Banks for Lights & Power
at $520 Inverters - Automatic Start,High
\ Mounting Efficiency, Hassle Free. 60w to Skw
BatteryChargers- Heavy Duty
Adjustable Output - all sizes. 4
el hehp,

S

_._-———————'ST"; nels High tWater Storage
o— N -
N\, | “Mudbrick Moulds ‘ ficioncy Coppar Lanks -All Sizes

e EfficiencyCopper g0 gal from $225

Tapered Stainless 1-5 mt S|ze $19

\ Q/ g—ﬁ&

Hydrauhc Ram

INCY

Pyumps NEW CastIron . i
ot Chmese Unit %Ot Bé—’:l)’ &S Combus tion Stoves
For Ve EVERHOT

: 150 Model$730
Heating. 204 Deluxe $8%

. ‘ $275
Solar Low Energy a%

House Design.
Plans Drawn. OPEN WEEK DAYS

Solar Glass House Design & Materials OOP}EENNA'\;CL)UDLAZ S:I_TLU?NDAY

Use Our FREE Interview And Recomendation Service.

SURVIVAL TECHNOLOGY

66 Maroondah Hwy CROYDON Vic. 3136

Phone 03 7255550, _Write or Call In.
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Safe

The Cool gardie Safe is an old piece
of equi pment which was used in the sane
way as the canvas waterbag, to keep
the contents cool.

The construction is fairly sinple,
being basically a wooden frane with
hessian covering the sides. An open
water tray sits on the top. Adrip tray
can be used underneath, with a hose to
carry away the overflow, though in nany
situations this is not required, and any
overflow water runs onto the ground

The safe should be in a cool place,
if one can be found, in a breeze and out
of the sun. The sun not only heats
the safe but speeds up the rate at which
the hessian rots away.

The frame of this safe is about 700nm
high and 500nm square, It is made of
treated pine so that it will not go
rotten. A hardwood frane would have a
reasonable life. The shelf is slatted
so that air can nove through between the
top and the bottom sections. The top
has to support the tray of water, which
in this case is made from flat gal vani sed
iron, and soldered at the seans. Pop
rivets and silicon would be easier for
those who do not have the equipment or
skill for soldering. The door has a
sinple wire catch to prevent it from

it fromsagging. A variety of methods

In this case wiggle nails have been used.
If using glue, remenber that it must be
wat er pr oof .

When the top tray is filled with
water, it travels down to the hessian
through pieces of cloth that act as wicks.
In this case we have used pieces of old
baby's nappy, but | oose woven cloth such
as towelling or hessian is quite suitable.
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bl owi ng open, and a diagonal brace prevents

could be used to fasten the franme together.

—
Coolgardie

Synthetic material is not satisfactory.
The safe uses npbst water on a hot windy
day. Cool days or days without w nd
require less water. On a cool day only

a short length of towel need be in contact
with the hessian. On very hot days we



Towelling

cloth.
have found that the towelling shown in
the photograph is insufficient to keep
all of the hessian moist, even with
| onger lengths down the side of the safe-
Towel ling across the full width of the
safe woul d be required. The tray holds

Urlp
Hessian

tray

about 25 litres of water, and on a hot
wi ndy day the tray would have to be
topped up. On hot days we find that bees
fromour hive come to the safe to obtain
wat er .

Conpared to a refrigerator the Cool -

gardi e does not have nuch to offer, but
It does keep things cooler than they
woul d otherwi se be, and it only takes
water to make it work, Eggs kept in a
Coolgardie will last for weeks before
they go bad. Usually it wll Kkeep
butter cool enough to stop it from nelt-
ing. Meat (particularly dog' s meat)
will keep longer than if it were left
inthe open, and if the door is close
fitting it will keep the flies out. If
it has meat in it put it out of reach
of dogs. If there is no other source
of coolness, it is amazing how attract-
ive drinks from the Cool gardie can be.
Put them in the evening before you want
t hem

Here are some performance figures
to give you a better idea of how well
a Coolgardie safe can work, Soon after
placing water in the top tray you wll
notice the water runs right down the
hessian sides and spreads across the

full width of the sides.
On a 36°C day the safe was 23°C
inside. When the tenperature had

dropped in the evening to 25°C it was
18°C inside. Early the next nmorning it
was 16°C outside and 13°C inside the
safe.

Andrew Bl air.
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AUTONOMOUS HOUSING
a wood/wind/solar

The Site

This is a rural property, covered
almost entirely by open forest contain-
ing two intermttent streams with east-
west ridges to-the north and south
boundaries. A north facing slope with
grassland opening to to the north and
west was chosen as the best |ocation on
the basis of access to unobstructed
north winter sun, a view of the bay
down the Kangerong Valley, mniml tree
removal and play space for the children.
This area is classified by the Wstern-
port Planning Authority as Bushland C
with an erosion prone slope, and was
one Kkilometer from the nearest SEC
mains, with no reticulated water or
gas and no sewerage available. In
summary an inaccessible, renote |ocation
requiring sensitive inplementation to
mnimze the inpact of devel opnent.

ot ;‘ -,l;';; P]M

W

N\

combination

CGeneral Description

This home is a two storey, tinber
dwelling on a reinforced concrete
slab and conprises a living room
kitchen/dining area, a greenhouse, a
music room a bunkroomto sleep 4, a
bat hroom | aundry and WC on the ground
floor, 2 double bedroons wth wal k-in-
robes, an en suite on the first floor
with an attic at the apex over. Attached
but with separate entry is a battery
store and a workshop with a storage
attic over.

Passive Systens

Slab-reinforced concrete slab with
perimeter edge insulated with 50mm
thick "Isolite L" polystyrene foam
and 30mm "lsolite S' polystyrene
foam under the outer 1000mm of the
sl ab.

Fig, 1. Anchitects drawing of
the north face cf the
house.
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External walls and selected Internal
walls have R .3 Bradford Insulation
Batts on the inner face.
Roof - the roof has R2.5 Bradford
Insul ation Batts and double sided
al uminium foil sandw ched between
WRC ceiling linings and a corrugated
gal vani zed steel roof cladding.
Sunscreens have been designed to
shade the wi ndows from Cctober 21st
- February 21st. Although accent
penetration has been allowed to the
kitchen, and bedroom 1 in the early
morning to provide purely personal
psychol ogi cal need. At present
vegetation is not yet established
so currently there is excess ground
reflection.
Sun Penetration Calculations were a
maj or consideration in the design
of the north-south depth of the
comon roonms.  Consequently, in md-
winter the sun penetrates al nost
the full depth and length of the
grey slate floors.
The house is oriented with the |ong
axi s perpendicular to TRUE NORTH
i.e. 10°30'Wof magnetic north.
The local topography and existing
major trees and tree stands were
as far as possible taken into
account to estimate likely cut off
solar times and shadow ng of w ndows .
The G eenhouse - this is a mlti-
purpose space being
a) a space for growing plants
b) a winter neals area
¢) a source of warmair for
bedroom 1, kitchen and nmnusic
room
Tank Enclosure -this projection
shades part of the west facing w nd-
ows from |ate sunmer sun, contains
the 110VC water punp and sundry
garden tools.
Carport pergola is an extension of
the sun shade to bedroom 2 w ndows.

Active Systens

Wod Stove - Rayburn Mdel M- provides
a) cooking directly

Lgr.“ 72. The hodaa Lrom the West.

b) domestic hot water by therno-
syphon
¢) small bore water central heating
via small bpcpunp to radiator
panels (yet to be connected) in
the WC, en suite and workshop.
Flat plate collectors - 2 No. Soner
Sol ar col |l ectors connected by
t her mosyphon to 450 litre hot water
tank.
Hot water Tank - 450 litre copper
tank with hot water circulating
coil inside connected to the wood
stove and panels and a heating
element in the base (currently dis-
connected but wired to accept power
fromwndlite when batteries fully
charged). Overflow discharges to
the roof and subsequently back into
cold water supply system
Fireplace - basically a nodified
Runford design with the addition
of a replaceable butterfly danper,
a 10mmthick steel fireback and 6mm
thick steel coving and expansion
chanber with baffles behind forming
air circulation ducts. The |ower
flue sections are galvanized steel
encased in a nininmm of 50mm thick
insulating material consisting of

1 part Portland cement to 3 parts
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vermculite. The upper flue is

a double walled gal vani zed

steel section with insulating
material between termnating in

a special flue cap which incor-
porates a spark arrestor. Cold
air is drawn into the rear of

the firebox from the exterior

of the dwelling through a

baffled inlet vent wth adjust-
abl e danper.

Wndlite - 2KW Davey-Dunlite on
an 18 metre tower |ocated on the
south ridge approxinmately 100
nmetres from the house. A

| engt hened nodified tail has

been fitted by Survival Technol ogy
and earth wires have been connected
to each of the three legs to avoid
damage due to lightening. This
alternator supplies 110vAC at a
vari abl e frequency which is
rectified and stored in batteries
before being distributed through
either the 110vDC circuits for
lighting DC punps and heating
elements or via an 1800W 110DC
240vAC inverter to emerge as

240vAC square wave 50hz for

el ectrical appliances or to a
100W filter before being used to
operate the stereo equipnent.

Cool i ng Mbde

The house volume is so arranged
as to create a chimey effect.
Large vents are opened at the apex
and w ndows are opened on the south
and east faces of the house, thereby
i nducing cool air from the casuarina
forest and the shade 'dish' behind
the house to enter as hot air escapes
through the top vents.

The gl asshouse is opened to reduce
its tenperature to that of ambient
air.

Direct radiation is shielded by
sunscreens and indirect radiation
will be mnimzed as the deci duous
| andscape planting devel ops.

Provi sion has been made for
ceiling fans to cope with calm nights
and still days.

It is hoped that curtains wll
not prove necessary.
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Heating Mde

Maxi mum intake of sunlight during
the daylight hours. Heat stored in
the chimey mass and sl ate/concrete
floor which re-radiates black body
radiation after an initial lag tine.

Heat rises to the apex where provision
has been made for a snall fan to push
air down to the bunkroom where it
filters back into the compn spaces in
a cyclic novenent.

The entire building envelope is
insulated to mninize heat loss from
within the building

Extra heat is available from the
green house and can be "let in" in
regul ar "packets". Should this prove
insufficient, the fire can be lit to
increase the temperature in the nain
living areas; renote locations are
provided for by the small bore radiator
panels (not yet installed).

How Wl | 1t's Wrked

Christmas tree farm has operated
autononously for.5 nmonths. The
thermal performance of the dwelling
has been excellent, daily tenperatures
fluctuating only 6-8 degrees C, whilst
the open fire is only necessary after
2 days of cold overcast weather. In

Fig. 4 The sile plan of ZThe house.

summer the cross ventilation and
convection cooling has kept the house
10- 15 degrees bel ow shade tenperatures.
The wind power generating system
has consistently produced the 2 kwh
per day needed to run the lights, fridge,
colour TV, stereo, electric toaster,
frypan, jug, iron, and the donestic
water punmp for its one hour per week.
A small auto. washing machine is to be
added soon,
The hot water system has also
proved very efficient, the solar heating
only needing a boost from the wood stove
after 2 winter overcast days. Both
t her mosyphons operate w thout assist-
ance from punps.

These notes may give the inpression
that the house was conpleted without
any problens. It took two years to
conplete, and practically every step
created problens fromthe failure of
the low energy, built in, split system
fridge (now replaced by a small comm
ercial unit) to the replacenment of
wiring and powerpoints on the 110vDC wiring circuit.
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THE
BLACK
BOX

MONITORING AND CONTROL
OF SOLAR WATER HEATERS

HOT WATER CONTROL UNIT

This article gives details of the
"bl ack box" mentioned in a previous
article "Customizing a commercial solar
wat er heater".

The device is basically
very sinple: it senses tenperatures
in the hot water tank, gives a visual
display of them and relies on you to
make the right decisions about swtch-
ing on backup systems (electric, gas
or wood-fire boosters) or altering
your patterns of water use.

It is equally applicable to therno-
syphon or punped solar hot water syst-
ens. It is conpletely separate from
the differential tenperature sensor
whi ch controls the punp.

The Electronic Thernoneter

(Fig. 1)
Each tenperature sensor consists
of five low power silicon diodes in
series (e.g. IN 91.4). They can either
be all rmounted at one point (e.g. glued
to an old penny - sensor B) to neasure
the tenperature at the top of the tank,
or strung-out wth inter-connecting
wires to performa crude integrating
function and neasure the average tenp-
erature of a large object, i.e. e
average tenperature of all the water
in your storage tank (sensor A).
average tenperature is a very useful
paraneter, as | will discuss later.

Crcuit Theory

Wien either sensor is switched into
the circuit, it has a small forward
current flowing through it. Tphe
vol tage drop across each PN junction
is about 600 MV (nillivolts) at 20°C.
However it is affected by tenperature,
falling by about 2.2 nV for every
degree rise in tenperature.

For five diodes the voltage change
is 11 mv/°C, so as the tenperature
of the sensor changes from freezing to
boiling, the voltage across the sensor
changes from 3.22 volts to 2.12 volts.

This voltage change is nodified by
the adjacent resistors, and buffered
by the operational anplifier, which
simply acts as a voltage follower
with high input inpedance and |ow out-
put inpedance. The resistors and
meter between the anplifier output and
the zero voltage source act as an
accurate voltneter.

During calibration with the sensor
in an ice bath, the zero-set potentio-
meter is adjusted until there is a
voltage of -5.1 + 3.22 = -1.88 volts
across the 47K resistor. Thus the
voltage at the non-inverting input of
the op. anp. will be exactly zero.

The current through the diodes is about
40uUA.
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Cal i bration

After wiring up the circuit as
shown in Fig. 1, switch sensor B into
the circuit. Put the sensor in a snall
freezer bag and place the bag into a
cup of iced water. The diodes and
connecting wires nmust be kept dry. Ten
mnutes later, switch on the circuit
and adjust the ZERO SET potentioneter
until the neter reads ZERO current.
Then put the bag into a thernmps of hot
wat er at 50°C and adjust the GAIN pot-
entionmeter until the meter reads 0.5mA

Leave the circuit switched on for
a couple of hours, and repeat the
above procedure to fine-tune the
cal i bration.

If you have used good stability
resistors and Zener diodes, you now
have an accurate thernoneter reading
fromCC to 100°C

Re-calibrate the neter dial:

(0-1mA becores 0°C to 100°C)

Installing the sensors

The two sensors nust be in close
thermal contact with, but electrically
insulated fromthe hot water tank. |
wrapped mne in PVC tape, but nade
sure they were then touching the copper
wal | of the tank, inside the |ayer of
mneral fibre insulation. The easiest
way to do this was to renmove a snall
netal partition fromaround the heating

THIRD DEFREE  98°%. . N.....\. ..\ p o L.
QURNS. °
WASHING DISHES R R R o e e

BATH 480 e e N X b WASHINE CLOTHES
SHOWER. 0% e e N NN e NO ADDED COLD WATER
UNUSABLE 3% ... \\-............ TEPID

coLd TAP
WATER 15% e N

USE COMMENTS

SEC. THERMOSTAT
wiTH RUBBER &LovES !

10° 1wy wiNTER
20° v SummER

METER CALIBRATION

el ement, and shove the sensors into
position using a piece of coat-hanger
wire.
The "Qther Bits"
1. Adjustable thernpstat:

| T SHOULD BE A STANDARD
| TEM IN ALL ELECTRI C-BOOSTED SOLAR
HEATERS. Mne is a Robertshaw Type
EA C81N but there are probably other
sui tabl e types.

Its tenperature probe is a cylind-
rical copper bulb on the end of some
flexible copper capillary tube which
| eads back to the switch itself on
which is mounted a dial and knob calib-
rated from 20°-120°C. | have wired it
up in place of the standard 75°C pre-set
thernostat which was supplied in the
original tank. The probe is pushed up
inside the insulation, just like the
other two probes. The probe is non-
el ectrical and does not have to be
wapped in PVC tape. If you place the
probe about 2/3rds of the way up the
tank, it nmeans the booster won't switch

zero

set 45U 100
500 100
K K
ov gain 240v
47 AN AC
sensor
<. o K 330 500
i 214% =
b C‘)
1uF
l—s"lv
[ ' )
5x Sx °
IND4  INOI4 K voltages at O°C

A sensorB FIG 1 ELECTRONIC THERMOMETER
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Black Box

on until the supply is down to about 100

litres of water at a usable tenperature.

2. Time Switch: Cannibalized from a
Kambr ook ti mer, Rated at 10 anps but
happily switching a 3 kW booster (12.5
anps) in ny system

3. Override Switch (optional) : This
iswiredin parallel with the time
switch, To be switched on when the
water is too cold but you don't want
to re-adjust the tinmer.

4. \Wtt-hour meter (very optional -
only for obsessional enthusiasts):

This was made froman ol d synchronous
notor geared down to do 1 rev. per hour.
It is connected to a cassette tape
counter via a couple of plastic pulleys
and a rubber band. The sizes of the
pul | eys nust be worked out so that the
counter registers one unit for every
kil owatt-hour used. In ny case with a
3 kWelenent, the counter advances one
unit every 20 mnutes. The synchronous
motor must be wired up in parallel wth
the electric element, and this may

i nvol ve consi derabl e | engths of high
voltage wiring. A perfectly adequate
substitute is just a neon pilot |ight

whi ch gl ows whenever the heating elenent

is on.

The Conpleted System

Typi cal Qperation

1. Switch on the nmain power switch.
The el ectronic thernonmeter uses

only a tiny amount of power (probably
about 1 watt) so may be left running

conti nuously.

2. Up in the roof, adjust the therno-
stat to the nininmum usable water
tenperature (say 40°C, but not
above 5C C) T

3. Adjust the time switch to come on
in the evening. Typically 5 pmto
10 pm  Thus on cloudy days it will
provi de hot water if the solar
panel s have been unable to. If the
famly insists on hot water in the
mornings, it could also switch on
between 5 am and 7 am
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aq ¢
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i COUNTER
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C
SVH‘TZ.H ELECTRONIC b
ISA THERMOMETER
FUSE ] a
l vl
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However it is more economical to
have the time switch on only for
brief periods in the evening.

At other times of water use, swtch
the thermometer to sensor B (tank
-top tenperature) and see if it is
adequately hot for your needs. |f
not, switch on the override switch
for a couple of hours and check the
tenperature again. For doing
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di shes you need quite hot water
(about 55°C or above). But you
only need about 8 litres of it.

It seens rather a waste to use the
HAS to provide it, as you wll be
heating at least twenty tines

as much water as you need. Boil a
kettle instead.

4. Be warned - you may becone addicted
to conmpul sively watching the dial
on days when you are hone! It is
fascinating to see how the system
performs in different weathers.
During a sunny day, the average
tenperature may rise from 30°C to
50°C.  However if you left the
override switch on overnight by
m stake and have the adjustable
thernostat set at 50°C, the tank
on a simlar sunny day will go from
50°C to only 60°C. (oviously at
hi gher tenperatures the systemis
collecting only 50% of the solar
energy. These are typical figures

| have recorded on ny system and it
has solar panels with a selective
coating which is supposed to be
quite efficient at high tenperatures!

WE WANT YOUR CONTRIBUTION NOW.,

WE ARE ALWAYS ON THE HUNT FOR NEW,

FRESH, INTERESTING AND PRACTICAL

IDEAS ON ALTERNATIVE TECHNOLOGY.

AFTER ALL HOW CAN WE LET YOU KNOW

WHAT OTHER PEOPLE ARE DOING, IF_YOU _DONT
LET US KNOW WHAT YOU ARE UP TO?

WRITE IT NOW 1o SoFT TECHNOLOGY,
%ERNATIVE TECHNOLOGY ASSOCIATION
SMITH STREET, COLLINGWOOD,

Fige2. Inside the black box-whal
a messl!t!

Anot her useful function of the aver-
age tenperature sensor is to check for
heat |osses. Mke a note of the tenp-
erature when you go to bed. Switch off
the override and time swtches until
you plan to get up. Note the tenper-
ature next morning. It should have
dropped by less than 5°C. If the
previous few days have been very sunny,
with little use of hot water, and the
tank is very hot at night (say 60°C
you will probably find that the
tenperature drops by up to 10°C over-
ni ght.

This highlights the inefficiency
of trying to keep the tank very hot
all the tine: the heat just |eaks
away.

If the average tenperature plumrets
as soon as the sun goes off the panels
in the afternoon, it means the system
is suffering from reverse thernosyphon:
hot water is flowing back into the
sol ar panels and heating the evening
sky.

g This is especially bad if that
heat energy happens to be electrical
energy supplied via the booster
el ement .
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Black Box

Conparison of average and outlet
t enper at ur es

By switching from sensor A to
sensor B and conparing the readings
you can get a good idea of how well
the water is flowing or being punped
through the panels. At the end of
a sunny day, the average should be
only a couple of degrees |less than at
the top. If they are the same, your
pump is switching on for too long or
stirring up the water in the tank too
much by punping too fast.

If there is a large tenperature
difference, there is probably a
bl ockage somewhere, or the pipes between
panel s and tank are too small.

After using some water, the top
tenperature might be 45°C and the aver-
"age tenperature only 30°C.  Assuming
the inlet water is at 15°C, then you
still have about half a tank of hot
wat er .

There are probably many other uses
| haven't even thought of yet. The
sensors are quite cheap. Wth extra
positions on the switch you could -
monitor tenperatures at the inlet and
outlet of the solar panels, air tenp-
erature, water inlet tenperature, etc.
[f all the diodes are the sane type,
there should only be a need to calibrate
one sensor. The lengths of wire between

the sensors and the switch are not
critical.
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Book Review.

Appropriate Technol ogy Sourcebook
Vol ume 1.

Ken Darrow & Rick Pam

revi sed Feb. 81,

pub. Volunteers in Asia (U S A)
$7.95

There is a vast quantity of
witten information in the area of
"appropriate technology'. This book
is a guide to practical books and plans
for village and small community tech-
nol ogy. It is information about infor-
mation, information sources and organ-
izations. After an introduction to
phi | osophy of A T., they present short
sunmaries of almost 400 books, manual s

and magazines, grouped into subject
ranging from agriculture,
building through to health and water
supplies. The enphasis is on sinple,
highly practical ideas that
readily adapted to other situations.

energy and

can be

Appropriate
Technology
Sourcebook

There are 200 illustrations which are a
good source of ideas in thenselves. The
main use of the book is for finding books
whi ch have the sort of information about
a particular topic that you want. The
summaries give you enough information to
decide if the book really deals with the
area you want. This is very useful for
people in remte situations who have to
order books by post, sight unseen.
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Prince Philip Prize
for Austraiian Design
1981

Ei;g !

ELECTRIC BOOSTED

SOLAMATIC Model SM

Constant Pressure—Thermosyphon—Solar Hot Water System for
‘in-the-roof’ installation in high or low pitched roofs.

=i
(@ Flowline upgrade 1 in 20 minimum

@\

——{ . |

I | | .
101l | I | A | | | ][
JL_ I I | | | N I

The Solamatic 5M hot water system incorporates
unobstrusive, copper solar collectors with
'Amcro' selective surface.

Long life copper storage tank provides
constant pressure with minimum maintenance -
no pumps, valves or anodes to go wrong.

Patented heat trap enables the solar
collectors to be mounted at almost the same

Y 4
level as the storage tank. GO' q &la

This system may be operated as an efficient !!!

'off peak' electric hot water tank, and “FS“"'”E"C'
connected to solar collectors at a later date. (03) 328 4123

Options on this system include extra
fittings for use with wood stoves, heat Call in, or send three
exchangers which will take mains pressure, stamps for a catalogue.
and frost protection kits.

Also available is a gas boosted, ceiling
mounted, constant pressure tank; and a
roof mounted, mains pressure, close-coupled
electric unit, with a stainless steel tank.

All the equipment is of high quality,
and carries a five (5) year warranty.

In Victoria. Beasley
equipment is sold by:

We also sell books, seeds,
tools, plants, flour mills,
mud brick moulds, seagrass
insulation & equipment for
beekeeping and for solar
electrical systems.




WINDPOWER

Continued from page 14

Provide a housing for the alternator by
inverting a plastic bucket wth approp-
riate holes init, as a neans of shelt-
ering it from the weather.

Modified

Alternator Drive Head Rubbsr Rim

Alternator and Cable to Battery and 12v DC Circuit

Bi cycle Airscrew Punp

This has been conceived to draw
water out of a well and store it above
ground level. Thus, water is available
at any time with enough pressure to
water a garden. The winding parts,
mounted on ball-bearings, are bicycle
parts.

Construction of the Tower

This is made of four tubes 45-50mm
in diameter, three formng the legs and
a central one supporting the nechani cal
part, The three legs are slightly bent

at about 600rpmfromtheir top ends to

give enough distance to splay the |egs
at the bottomand to allow a joint with
the central tube

This joint can be made by either
wel ding or slightly curved bolts, in
whi ch case each tube is drilled with

two holes near the bend. Six bolts
should be sufficient for the conplete
assenbl y.

The legs can be fixed to the ground
in two ways, either by sawing along
their axes for about 100nm and bendi ng
themto form fixing tabs which are then
cast in concrete, or by welding the
bottom of each leg to an iron tab
drilled with a 12-14mm hole, This
must rest flat on a rectangular con-
crete block to which it is fixed by a
seal ed threaded stud. This nethod
has the advantage of allowing the
tripod to be taken down.

The leg tubes are about 3.3m |ong.
The central tube is 2.Im It rises
| m above the others and is surnounted
with the front forks of a bicycle
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WIND POWER

both fork tubes having been straight-
ened out to allow their fixing by two
iron rings. Each ring is made of two
parts tightened together with bolts.
The iron should encase the fork tubes
wi t hout squashing them

The Mechani sm

This has two parts:
its bearing and notor-drive, and the
pi vot which is fixed to the tripod and
allows the airscrew to rotate into the
wi nd.

The pivot is fornmed by the main
tube of the forks in which the front
tube of the frame revolves. This has
been separated fromthe rest of the
frame' by sawing through the tubes which
termnate in it, |eaving enough length
for the fixing of the nechanism The
cycle headset ball-bearing mounting has
been kept as it was. It should be
cl eaned, greased and adjusted so that it
rotates easily without any play.

The bearing of the airscrew is nade
fromthe rear forks of a bicycle frame
from which only both horizontal tubes
and the bottom bracket have been kept.
The tubes are bent, as shown, near the
smal | brace which separates them and
then cut to different lengths to bolt
on to the stubs of the tubes protruding

the airscrew with

fromthe pivot of the forks.
these two pairs of tubes,

bolts

Cyc
/ Pedal axie

Cycle bottom bracket

I} Connecting rod

U

To join
they nust be
flattened and then drilled to accept

i ' ﬁ
Cyele chainwheel i Ny / Cycle left-hand crank. cut and drilled

Adobe
(mudbrick)

Flats

at Mallacoota

Would you like to experience LIVING in an
environmental house?

SEE successfully recycled materials used?
FEEL the warmth of handmade mud-
bricks?

And as a bonus have the serene yet spec-
tacular view of the Mallacoota Lake right
outside your windows?

Write for more details (please enclose SAE)
to

ADOBE (MUDBRICK) HOLIDAY FLATS
Peter Kurz,

P.O. Mallacoota, 3889.

Phone (051) 58 0329

Tariff: $70 - $154, Pets welcome

It
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The Letters Page

A word from one
of our spies

One of our nenbers, Neil Matthews,
is currently traveling round North
Arerica. W asked himto have a | ook
at the Anerican scene while he's there
and he sent us the letter bel ow

*kkk

Firstly, | visited Canbridge
Al ternative Power Co. Inc., 299 Concord
Ave, Canbridge, MA 02138, U S A These

guys are the leading alternative energy
company in New England, operating now
for 5 years

They run a very professional shop
and consulting service installing solar
wat er heaters, wood and coal stoves and
boilers etc. But surprisingly enough,
they told me they sold no photovoltaic
cells at all as yet, since there was no
demand from the private sector. \Wat
was interesting to ne was that any
person who installs an active honme energy

conserving system (which can include
solar water heater, tank, pot belly stove,
insul ation, double glazing, silicon cells)
receives state and federal tax credits
adding up to 60% of the cost as a tax
rebate in the state of Massachusetts. A
great incentive for people to go solar.
It's a pity Australia doesn't have a
progressive Departnent of Energy such as
this one.

Canbridge Alternative Power Co. also
di splayed (and sell a lot of) 'w ndow
quilts' which pull down like a roll-blind
on the inside of a window, with runners
down each side to fit snugly to the
wi ndow franme and they claim drastically
reduce heat |oss through windows in cold
climates.

The wood stove heaters for
roons they rave about are 'J@TUL'
i mported from Norway.

heati ng
br and,

Admitting they were inexperienced
in the area of photovoltaics, these guys
put me onto SOLENERGY CORPORATION in
nearby WOBURN. | visited there and had
an interesting rave with Vice President
BILL CLARK. It turns out he has visited
Mel bourne several times, selling through
his distributor LUCAS INDUSTRIES to
people like Telecom the Arny and
mning conpanies. He said that since
the Australian Government bought in a
35% inport duty on both silicon cells
and panels of cells during 1982, he has
been unable to sell to private buyers
in Australia. His wholesale prices in

the U S are
FOR A 4" CELL: $5.98 U.S. for 10,000
cells or nore
$7.60 U S. for 1,000
cells or less
FoRA 35 WATT PANEL COF 4" CELLS
$3 30 U.S. for 100 nodul es
or nore.
He showed me a new panel with a

thin plastic lanminate backing which wll
sell for about $300 in the U.S. He also

showed me sanples of the new SILICON
RIBBON cells they are working on, but
are still having trouble reducing its

t hi ckness sufficiently to nake it
econonmi ¢ (they do this by extruding the
silicon and by stretching it on a matrix
webbi ng) .
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LETTERS cont.

Bill also said that the Australian
CGovernment has given conpanies such as
"TIDELAND in Sydney noney for further
research and set up of facilities for
manufacturing silicon cells in Australia.

Anyway it seems the hope of bringing
over cheap cells fromthe US. is
fairly doomed, Bill Cark seemed to
think the Australian conpanies were
boosting up the price of their panels
because they knew they had the 35%
tariff protection margin. |'myet to
see any Alternative Energy research
installations in the US. - maybe sone
in Texas where I'Il be in 1-2 weeks.
OQherwise it'll have to wait till |
visit California and New Mexico on ny
way back from Mexico in March, April 83.

CGood luck with the Energy Wrkshop
on Merri Creek:

Nei | Matthews

Battered Batteries

An answer to Peter Taylor,

@il dford, Victoria.
BATTERY AQ NG
Dear PT:

| have witnessed the dem se of
hundreds of batteries and in very few
cases do they ever live the termof their
natural life, either in age or cycles.
They are usually ruined by abuse. This
is probably why manufacturers do not
give warranty past two years. | have
listed below what | think are the
usual causes of death in practical
applications, fromthe nmost comon down,
1) broken cases.
2) broken posts.

3) sulphation - frombeing left flat,
4)  boiled dry.

5 cracked case from overdischarge.

6) shorts from overdi scharge and sl ow

chargi ng causing bridges.

7) fast overcharge blowi ng off +ve
plate material.

8) explosion.

9) people throwing out batteries when

sone other aspect of their electrical
systemis at fault.

O her damaging conditions of operation

are:

topping up with tap water, siting in

full sunlight; allowing strat-

ification of acid by charging only

slowy and never to gassing,
spilling acid and naking up with
wrong concentration, never giving
equal i zing charge, and operating
themwith the average state of
charge Y% capacity.

| f however you don't do anything
stupid to batteries, they can |ast as
long as Mchael Bos' claim of 20-25
years. | just threw out some hone
lighting batteries for the crine of
only holding 11 volts on discharge
whi ch would not run ny television, and
they had 1961 stanped on the post. The
brand was EXI DE.

Anot her set stanped 1971, USL brand,
| am still using on 40 anp |oads after
about 400 cycles of half capacity with
an unregul ated 25 anp generator. |
have only had Century home |ighting
batteries for 5 years, but they are
doing fine. | don't like their non-
fl aneproof caps, but | do |ike the
coloured balls. It seens |ike a gimmick
but it really hel ps people treat them
sensibly, and this is the fundanental
problem with Soft Technology - the
consumer must take nore responsibility.

M/ favourite batteries though are a
stack of 150 AH nife pocket plate cells
made of steel with wooden crates all
rotting and the whole dipped in tar.
Spring | oaded caps keep out CQand make
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ni ce popping sounds when gassing occurs
(even better than coloured balls). Wen
| got these cells in 1975 from Si nsnetal
they looked like they were |left over
from W2 but | scrubbed off all the
corrosion, refilled them with electrol -
yte from NI FE BATTERI ES, Sydney and now
| have a bank | can charge at 1 anp
(unlike sintered plate variety) and
di scharge at 150 anps with enough
stamina to burn a handful of 10 gauge
el ectrodes without stopping. Also they
have withstood consistent overcharging,
sl ow charging, fast charging, under-
charging and even reverse charging.
Yours sincerely,
Karl MLaughlin,
Ni mbi n

Where the energy
comes from??

In Soft Technology No. 11 in the
article entitled AT. up Top, it was
stated of the National Centre for At-
ernative Technology, "The whole estab-
lishment is self-sufficient, inporting
no external energy".

In the "Quarry Association News-
letter" Sunmmer 1981, the NCAT did an
Energy Survey of their usage, and that
survey suggests that the above state-
ment is far fromtrue. | have enclosed
a copy of their results for you, and
you will see that they in fact consunme
62% of their total energy from fossil
fuels, namely coal and LPG  They are
not connected to the electricity supply
grid, and this may have caused the ms-
taken idea that no fossil fuels were
used. Even here however 15% of their
electricity cane from the burning of
LPG 78% from the hydro scheme (they
have an annual rainfall of about 100
inches) and a disappointing 7% from the
wi nd.

At our Centre for Alternative Tech-
nol ogy, Qutlook Alternatives, | would
estinmate our energy usage as foll ows:
Fi rewood,
heating and

hot wat er: 12,000 K watt/hrs 86%

Sol ar hot

wat er : 1,000 K watt/hrs 7%

Electricity

SEC. 1,000 K watt/hrs 7%

Wnd & solar: 15 K watt/hrs 0.1%
As a general conclusion, | feel

that it comes through very clearly from
figures such as these, that there are
enornous savings to be had from the use
of firewood, and some savings from the
use of solar for hot water. It is
because of the savings that firewod
has to offer that we have a woodl ot
and are encouraging those who have the
land, to use it for this rather unspect-
acul ar energy saving crop,

Regar ds,

Andrew Bl air,

Back {ssues of No.
9,70 and 77 of Sofi
7Technology are avai-
lable, Cost (s 87.50
each, Please include
50¢ postage for 1 on
2 copies and $7.00
forn 3 on mone copies

Back
Copies

CONTENTS OF BACK ISSUES,

Issue 9. Appropriate Technology, An
Expeninental flethane Digester, Electric
Vehicles, A Solan Train, Cheap and Sim-
rle ways of measuning the wind, Solan
Pond s, Electric Moped Race.

Issue 710. A Solan powen station at
White CLLLYs, Storage Batternies, Solan
Electnic Fridge, Solar Mudbrick Flats,
CenZre fon Approppiate 7Tech., The Rowing
Bike, Ain Wells,

Issue 17, Recycled Solan Collectonr, lind
Genenaton Towens, Human Powenred Vehicles,
AcTe up Top, Natural Cooling fon Summen,
Enengy Saving Checklist fon Home Buyens,
Customizing a Solar lWaten Heaten,
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