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ENERGY FLASHES
Flexible solar panels, Flywheels
in busses, Small scale geothermal
power in the outback.

A LOW TECH REACTION WATER TURBINE
Karl McLaughlin describes the low
cost, homemade microhydro system
which powers his hamlet.

CLIVUS MULTRUM
How can you save a 100,000 litres
of water and get free garden
fertiliser ? Use a cornposting loo.

SOLAR SCHOOL CAMP
Irymple Tech uses a simple solar
electric setup to power their
school campsite.

THE ATA REPORT.
News and events from the Alternative
Technology Association.

WHAT CANBERRA THINKS OF RENEWABLE
ENERGY
Mark Diesendorf reviews an energy
policy publication from the dept.
of Resources & Energy.

THE SUNBOTTLE SOLAR WATER HEATER
Build a very simple experimental
solar water heater using recycled
plastic soft drink bottles.

WOOD FOR HEATING PT 2.
Things to watch for when
installing and using wood heaters.

Karl’s Hydro p.6



Energy Flashes............

Flexible Solar Panels
What's unusual about the solar

photovoltaic panel in this picture?
Because it is frameless and uses thin-film
cells on a stainless-steel base only eight
mils thick, it is bendable. This
flexibility claims its developer, Sovonics
Solar Systems, is unique in full-size
full-power solar electric modules. Called
the Frontier-loo, the two-by-four-foot
panel generates 32 watts of electricity in
full sunlight. It is designed to be
adaptable to a variety of mounting
requirements, from traditional roof
installation to unconventional mounting,
such as hanging from trees.

Popular Science

Wheelchair Mobile

"Sunrider", a car running only on the
power of the sun, has just completed a
3,000 km drive from Athens to Lisbon. It
was designed by a group of lecturers and
students from Cardiff, University College.
Jeff Kenna, of Intermediate Technology
power, helped to design the vehicle,. and
the expedition hopes to draw attention to
Intermediate Technology's work in
renewable energy for the Third World.

The light tricycle type car was
covered with a plastic body on which were
mounted some 250 solar cells to drive the
140 kg machine at speeds up to 32 km/hr.
The journey was expected to take 3 weeks
but took almost 2 months.

It will be interesting to see what
time cars in the B.P. Solar Challenge take
in their Darwin to Adelaide trip. I heard
10 days mentioned. Small World

Unencumbered mobility for wheelchair
bound persons is the aim of Nippi, the
invalid vehicle shown in the photo. Made
by England's Special Vehicle Designs,
Nippi lets the user wheel on and off
easily, using its back panel as a ramp.
The three-wheeler has all its controls in
the handlebars. It can go faster than 25
mph and gets about 70 miles to the gallon.



Private Hydro Co-Generation in NSW
Co-generation, the selling of

privately produced power to a supply
Authority is big overseas, but slow to
start here. Now Ellis Williams of
Tumbarumba has built the first private
mini hydro scheme to feed power into the
NSW electricity grid, by courtesy of the
Tumut County. The system is based on a
Dutch generator installed on a very old
flood diversion tunnel, with head

augmented by a new rock dam incorporating
a fish ladder. Still in good condition the
tunnels were built with Chinese labour for
pounds 8000-9000 back in the 1870s.

Depending on rainfall, the hydro
system can be utilised for 15-18 hours per
day during winter, and for about 2 hours
per day on summer flows. In recent times
it has been producing around 400 kWH per
day, enough for 120 homes.

Glass Fibre Flywheel for Buses
A new British flywheel made from glass
fibre is being developed for use on
Leyland buses. Made of glass and aramid
fibres bound together with epoxy resin,
the flywheel rim moves at 1300 KPH (faster
than the speed of sound) in a partial
vacuum to reduce air friction. It is
surrounded by a safety casing in case of
rotor failure. The energy stored at
16,000 RPM is equivalent to that of
braking a 16 tonne bus from 48 KPH, the
flywheel will run for 53 minutes, after 2
minutes it still has four-fifths of its

Power in the Outback
Enreco (Energy Recovery) Pty Ltd an

Adelaide based company has received
assistance from the South Australian,
Northern Territory and Federal Governments
to design and manufacture organic rankine
cycle engines from 15-200Kw for
geothermal, waste heat and solar pond
applications. A 2Kw engine for the Alice
Springs solar pond project has been in
operation for over a year. Enreco recently
completed the installation of the first
geothermal/electric installation in
Australia to provide power for a remote
cattle property Mulka Station about 900 km
north of Adelaide on the Birdsville Track.
A year of monitoring will demonstrate the
feasibility of using low enthalpy

Update

energy. Source : New Scientist

geothermal sources in the Great Artesian
Basin for generating electricity.

S.A. Energy News



A Low Technology Reaction
Water Turbine
Introduction

Karl McLaughlin lives in a ferro-
cement dome at the back end of Tuntable
Falls valley near Nimbin. He is an
electrical engineer by training who is
very good at adapting the cast offs of the
consumer society into useful low tech
devices. He is also involved in the
-running of the Appropriate Community
Technology Association (ACTA) which meets
in Lismore (Northern NSW). We stayed with
him a while back and got him to write an
article about the picohydro system which
powers their hamlet. (pico?? well when
people use the term microhydro they seem
to be thinking in terms of a few kilowatt
but a lot of these small systems Only give
a few hundred watt).

TEE SITE: a 2 metre fall down a 30 metre
set of rapids. Flow is above 20
litre/sec for 9 months a year.

THE CONSUMERS: Six houses within 500
metres. Mains connection cost of at least
$10,000 per house with encumbent
environmental assault of overhead
lines in an area of regenerating
rainforest.

SOFT TECHNOLOGY SOLUTION: A 1 hp
propeller turbine running a 100 volt
generator feeding houses with 12 volt
systems in a series string. Shunt
regulators at each house dump surplus
power in drying cabinets etc.

FINAL COSTS:
Laid rock weir cement $200
25 metres of 1' cement pipes $400
Ferrocement turbine assembly $500
One kilometre of 6 sq mm wire $1000
Six 7 amp shunt regulators $150

$2250

Labour ? Community working bees built the
weir and ran the wire in poly pipe and
shallow buried it. It was mainly pleasant
work by unskilled, unemployed people. The
local kids were so impressed that piling
up rock walls has become one of their
favourite games. However you did the
labour costing it would come out under
$2000.

ONGOING COSTS: Cleaning the trash rack
occasionally and fixing the inevitable
cable damage are the main jobs in running
the system. These jobs have to be done by
one of the consumers. The prototype on a
site further up the same creek is still
running quite well after two years
operation, Parts are all cheap and made
locally in any case. Life expectancy is
unknown. The lubron is designed to be
replaced without moving the case. An
Estonian naval engineer thought that wood
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might actually work better if we had the
right type.

SO WHY NOT A WATER WHEEL?
The conventional low tech

prescription for this site would be an
overshot gravity wheel, which certainly
would have worked. Factors favouring the
propeller turbine were:
1. Floods
A vertical shaft seemed the easiest way of
transmitting the power to a safe
environment for the generator. This in
itself favours a propeller turbine, but as
well as this it is inherently better
protected, being inside a concrete and
steel structure. Also the turbine can be
more to the side than a wheel which must
be near the tailwater. Diversions of the

creek are not practical in this terrain.
Also the propeller turbine keeps
functioning in conditions which would
swamp a gravity wheel, The head water
rises with the tailwater, so the turbine
sees the same head.
2. Efficiency
The hydraulic efficiency of a reaction
turbine as small as this is not good.
Blade tip leakage and friction losses in
the small water passages limit efficiency
to around 70%. This handicap is however
made good when the far superior HEAD
efficiency of a reaction turbine is
considered. No overflowing sluiceways in
high water, and no l/2 metre tailwater
loss in dry times. Half the head of a
wheel installation can be wasted getting
water to the wheel and away from it. A



further bonus is that a propeller turbine
runs very fast and little gearing is
required to drive a generator. A gravity
wheel requires 100:1 step-up. The first
gravity wheel I built only produced 10
watts after the drive train mopped up 100
watts! I used a car transmission in
reverse - it seemed a good idea at the
time, and I learnt a lot about hypoid
gears and V belts on small pulleys.

Incidentally, Banki turbines don't
waste any headwater height, but they have
problems with tailwater. One of my
neighbours (Hans) has solved this by
hinging the penstock and having the whole
turbine assembly rise and fall with the
tailwater level.

3. Siteworks
A propeller turbine is very easy to
install. You just drag the pipes and the
turbine assembly to the site 'and concrete
them in place.

Belt drive to alternator detail.

4. cost
Even though made largely of stainless
steel, a propeller turbine is small. It
is the fastest running and the most
powerful for its size of any turbine on a
given site. Size costs money.

5. Aesthetics
Everyone thinks mill wheels are romantic
but in practice the silent smoothness of a
reaction turbine grows on you. When I did
a rope brake test on the drive pulley and
the rope burnt through it seemed the
energy was appearing from nowhere.

Turbine detail (cut away)

DESIGN AND CONSTRUCTION DETAILS

Matching the one moving part turbine
is a one moving part generator with a
squirrel cage rotor. No brushes to wear
or squeak, no windings to fly off with
overspeed, and only costing $20 for new
bearings and new copper for the 3 phase
low voltage winding, Wound with 1.3mm
wire in a two pole pattern this old
Crompton Parkinson compressor motor loafs
at blood heat delivering 400 watts and
building up reliably even after shorts.

Induction generators are an acquired
taste compared to the magnificent old D.C.
machines like Dunlight used to make, but
they win on efficiency, power rating
and ruggedness, Full marks to
Nicola Tesla.
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TURBINE:
It is made of car door handles

(zinc) and cast by the lost wax method
using a pot belly stove. I used plaster
of paris and got a lot of steam bubbles.
A friend says cement is better. A
discussion at our local A.T. group
(A.C.T.A.) led to a member getting out an
interactive computer program he had used
years ago while doing research on vortex
propagation through axial flow gas
turbines (jet engines) and by plugging in
relevant constants we found some
surprising things about optimal designs of
propeller turbines:

1. The hub should be big
11. The blades should be quite large in

area, particularly at the root.
111. The speed is high. The water can be

travelling faster than it's free-
fall speed over the head! The
blades can also be moving faster
than the water.

1V. More blades close together are
better. (there is a practical limit
to this in water turbines as small
passages are hard to build and don't
let leaves, fish and Green Wattle
seeds through.)
The prototype two years back was

found to be running with lift coefficient
of 1.2 on both guide vane and propeller.
An aeroplane with this condition existing
on its wings would fly like a brick. As a
result it produces half the power from
twice the water, but is still a practical
machine.

MECHANICAL DETAILS
The prop shaft is a 2 metre pipe.

The weight of this, the propeller and the
axial thrust are borne by a 1" self
aligning roller bearing under the drive
pulley and hopefully above 10 year flood
level. The shaft is supported at four
places to keep resonance above runaway
speed. The bottom three bearings are



water lubricated "Lubron" (graphited
nylon) running on stainless pipe, The
pipe should have been allowed to fill with
water to prevent heat build-up on the
rubbing surfaces. For the first three days
the machine would run for a minute then
seize and stop for a minute, then start
again when it cooled down.

Conventional A section belt was used
to drive the generator. The ratio is 14"
: 4". The large pulleys help efficiency
considerably and losses are not much worse
than if flat belting was used, and
alignment was much less demanding.

Ferrocement turbine casing on the
end of the delivery tube

This little shelter contained an amazing
collection of dummy loads from a steam
iron to an electric jug. (Power is
diverted to a dummy load when necessary to
keep a constant load on the turbine).

The' guide vanes, bearing housings,
propeller tube, and assembly flanges were
all welded out of scrap stainless using a
36 volt battery bank (charged with
hydropower of course). The fitting was
done with a 4" throw lathe of considerable
age but even so the 1mm tip clearance
mainly caused by the lack of roundness in
the propeller tube.
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PART "GATE" EFFICIENCY- -
Fixed pitch propeller turbines are

known to have terrible part gate
efficiency, and combined with the falling
efficiency of generators at part load, we
thought that it would be necessary to have
a whole smaller turbine and generator for
low creek times.

Much to our surprise we still get
useful power with the penstock less than
half full. Through bad communication the

drive pipe was installed nearly as high as
a flume would have been. There is thus a
1.5 metre free fall of water onto the
guide vanes and propeller which then runs
as an IMPULSE turbine in a crude sort of
way! Further helping low water power is
that I wound the generator for lower power
than we actually got.

Karl McLaughlin

OPERATING POINT: 480 65rpm, litres/sec, 760 watts (shaft power),
500 watts (electrical), Turbine efficiency 70%, Torque 37 nm.
Frequency 40 Hz, 100 volts, 5 amp.



Composting
Loo’s

by Clivus
Conventional toilets require quite

large quantities of water merely to
transport wastes to the treatment plant.
This amounts to approximately 45,000
litres per person per year, which is
almost 45% of all our domestic water
consumption. After treatment the effluent
is pumped into water courses or out to sea
where, if it is not properly decomposed,
it can pollute quite large areas by
soiling beaches, reducing plant and animal
life in streams, and finding its way into
underground water supplies. This criticism
of water wastage and possible pollution
applies also to septic tanks. Another of
the great losses in these types of sewage
systems is that of organic material and
major plant nutrients as quite large
amounts of nitrogen, phosphorus and
potassium are flushed away every day. A
possible answer to this problem is the
cornposting toilet. While regulations may
prohibit their use in urban areas, compost

toilets do offer a waterless,
environmentally 'soft' alternative for use
in country homes, holiday houses, ski
lodges, camps, etc. There are a number of
alternatives now available. Leigh Davison
has a set of notes on building a concrete
block model (see Soft Technology 21) and
two commercial models are approved for use
in Victoria, the Clivus Multrum and the
Bio-Loo HT80. In this issue we will
feature the Clivus Multrum.

Clivus Multrum is an on site
waterless cornposting toilet system
designed for use in areas where a
permanent toilet is required but where
water and sewer connections are too
complicated to install or to6 costly to
operate. The Clivus Multrum operates
without any detectable odour, there are no
chemicals involved and very few mechanical
components to break down.
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What goes in
Not only does the Clivus Multrum

treat toilet wastes but it also composts
anything organic: toilet paper, kleenex,
sanitary napkins, grass clippings, kitchen
wastes, paper towels, food scraps, grease
and fat, shredded newspaper and even kitty
litter. Materials rich in cellulose - food
waste, leaves, sawdust, paper, aid the
decomposition process by lightening the
compost pile and allowing air penetration.
They also supply carbon for organisms in
the compost to convert nitrogen and other
nutrients to stable forms and to develop
heat to evaporate liquid wastes.

How does it work
The key to the Clivus Multrum is

aerobic decomposition which uses air and
oxygen (as distinct to anerobic which
excludes air and produces the odour of
rotting matter.) A constant flow of air
permeates the pile of organic material
reducing the volume by 90%. Water vapour,
carbon dioxide, and any odour are vented

to the air. The air breaks down the
organic material similar to the action
which occurs when a compost heap is
turned. Heat, produced by the process is
preserved inside the container by inbuilt
insulation and helps the decomposition to
continue even in cold weather.

Clivus Multrum (Swedish for
inclining compost room) refers to the
sloping floor of the large, impervious
fibreglass cornposting chamber. This tank
is quite large - 2.14m high, 2.65m long
and 1.14m wide for the 2.8 cubic metre
model which is suitable for 4-6 people.
The large volume is to ensure that the
composition of the decomposing mass stays



uniform in moisture, temperature and
acidity. Smaller masses need heating to
continue decomposition in cold weather.
The toilet and kitchen waste inlets are
directly above the tank.

The inclined bottom, internal
baffler and air channels control the air
flow through the organic material. As this
material dries, the weight above pushes
the now decomposed matter along the
sloping bottom. The vent pipe from the
cornposting chamber extends vertically
through the roof to remove odour and
create a constant air flow to ensure
aerobic decomposition and that there is a
down draught when the toilet or kitchen
waste lid is opened. Soiling is infrequent
due to the large diameter chutes. The only
power needed is to drive a small fan in
the flue. This is often driven by wind,
solar panels or a small hydro.

What must not go in
Glass, cans, plastic, chemicals,

large amounts of liquid or materials which
could hang on the air ducts and prevent
material moving must not be put in.
Corrugated cardboard should not be added
as it contains boron, a plant toxicant.

toilet vent
inspect texture

An access port is provided to remove
anything of value which has been dropped
down the chute. Inorganic objects (e.g.
spoons and forks) are hardly affected by
the process. Insects and rodents are
prevented from entering by screening of
the air intake and the sealing of the
access ports and lids.

What comes out
After the process has been started

with a little soil, sawdust and water,
there is little maintenance other than a
monthly inspection to see that the
moisture level is correct and an
occasional levelling of the top of the
pile if necessary.

About 30-40kg of compost per person
per year is produced (about 1 l/2 cubic
feet). This compost has a high organic
content as well as being rich in Nitrogen
(N) Phosphorus (P) and Potassium (K) the
major plant nutrients, 4kg of the compost
being the equivalent of 1/2kg of "10-10-
10" NPK fertiliser. Since no industrial
wastes are added in the home, there are no
toxic chemicals present in the compost. As
the compost is removed every 2-4 years,
most bacteria and viral organisms do not
survive that length of time and the number
present is about the same as in ordinary
soil.
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Installation
The Clivus Multrum needs over 2 m

clearance under the floor which presents
difficulty on flat sites. Because the
decomposition chamber is sealed, the unit
can be flooded up to the air intake. In
cases of complete flooding waste stays in
the chamber and decomposition resumes when
the moisture level is back to normal. At
present in Victoria and NSW many have been
installed at ski resorts: Mt. Selwyn, Mt.
St. Swinear where there has been more than
2000 uses per day, and the rocky nature of
the soil has made digging of septic tanks
difficult and the lack of top soil
impossible to dispose of septic tank out
flow.

While the initial cost of the Clivus
may be more than that of a septic system,
the saving of some 100,000 litres of
water, the lower cost of plumbing and
installation, the saving of valuable
organic fertiliser and the protection of
the environment make the Clivus a useful
waste disposal system.

N. Jeffery

NOW OPEN IN SOUTH GIPPSLAND!

The Specialist Solar Store

* Siddons, Solarplus & Beasley Hot Water Systems.
* Arco Photovoltaic Panels
* Century batteries
* Charge Controllers & Inverters
* Wind Generators

We can install complete systems or you can buy components at
the best prices around.

OPEN 9-5 Weekdays 9-12 Saturday

49 LONG ST., LEONGATHA
VIC 3953

PHONE (056) 622002
A.H. (056) 688264
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Solar School Camp
Irymple Technical School (Irymple is

a town 5km from Mildura - Vic) uses a
lighting system on school camps based on
photovoltaic cells panel and storage
batteries.

The unit was built by Roger
Lonsdale, Head of the Science Department
with funds provided by a grant and also by
the school council.

The unit consists of an ARC0 panel
comprising 35 series connected
photovoltaic cells each producing 0.5 volts
thus generating at 17.5V. On an average
sunny day in Sunraysia - noted for its
generous sunshine - the panel will provide
2.5amps. The panel is hinged at the bottom
to enable it to be tilted at the optimum
angle to the sun, and the whole unit is
easily turned to "track" the sun during
the day.

At night the unit is used to power
12V fluorescent lamps in the School camps.
These lamps are sufficient for general
purpose lighting of the campsite
especially when one is left operating all
night in the toilets. In addition the unit
has been used to power a 12V water pump in
the kitchen tent and by using an inverter
connected direct to the storage batteries
can be used to power 240V AC equipment
such as movie projectors etc.

PHOTOVOLTAIC PANEL - STORAGE CIRCUIT DIAGRAM
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The unit consists of 5 main circuit by the on-off-on switch - top left
components:-
1. Photovoltaic cells panel.
2. Battery protector to change the panel
voltage from 17.5V to 14.5 volts and thus
be more suitable for battery changing.
3. Ammeter:- connected into the circuits
with a double pole 3 position switch -
bottom left switch on control panel - to
enable charging or operating/load current
to be indicated - separate operations,
4. Storage batteries 2 x 6 volt deep
cycle storage batteries connected in
series. These batteries incorporate
gravity ball charge indicators and were
most generously donated to the school by
Century Batteries.
5. Operating connections:- switches,
fuses and cigarette lighter sockets on the
control panel.

Extension leads are made up using
cigarette lighter sockets, plugs and 2 core
(240V) flex.

A further refinement of the unit is
the provision of an extra set of charging
leads to enable batteries other than those
built in to the unit to be charged. These
extra leads are connected to the charging

on the control panel.

CONTROL PANEL

The main advantage the unit offers
with regards to lighting is the safety
factor of not having to use fuel lamps
with their associated dangers of fuel
spills, explosions, fire etc. Also the
unit is virtually maintenance free and
being 12V is completely safe.

Irymple Technical School now has
silent and safe Hi-Tech Electric lighting
and power for their school camps, free
electricity from the sun.

WIN YOUR SCHOOL A SUBSCRIPTION TO
SOFT TECHNOLOGY--- --

The four best articles on Alternative
Technology experiments in schools
will be published and the school will
receive a year's subscription to
SOFT TECHNOLOGY.
Send your article, with pictures if
possible, to:

The Editor, Soft Technology,
366 Smith St., COLLINGWOOD 3066.
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THE A.T.A. REPORT  News Events
and Activities of the Alternative Technology Assn.

Now that at least a few sunny days
are likely, it is time to get outdoors,
attend a few barbeque working bees at the
Solar Workshop to finish it for next
year's official opening. The working bees
are great opportunities to meet a few
members and to learn a few new skills.

There have been some interesting
speakers lately, on mudbricks, recycling,
owner builders, passive solar design, as
well as a trip to the Telecom Experimental
Centre. Next year's calendar is now being
formed if there is a topic or a speaker
you would like included, contact a
committee member or leave a message at
F.O.E. on 419 8700.

Our promotional effort to give us,
the members, better and extended services,
faster replies and promote ATA's
philosophy, depends on our own efforts. An
important part of this effort is spreading
the message of working in harmony with
the environment and if at the same time
one member in three could gain a new
member it would be possible to employ a
regular part-time worker for A.T.A.

We have great interest from our
schools. This month we begin a regular
schools' competition, to let others know
what can be done.

Using the AT microfiche library.

Noel Jeffery addressing the last meeting.

Finally, thanks to those who have
sent in articles for publication. This
always speeds an issue and widens our
horizons. See you soon.

Soft-tech house on 35 acres

Rammed earth house of 10 squares,
passive solar design, with wind
generator (petrol backup), solar hot
water, etc.
Land is part bush, part arable, with
extensive permaculture plantings,
fencing, sheds, huge dam. Attractive
views, wildlife. Two hours north-east of
Melbourne. $79,500. Phone (057) 789 581
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What Canberra Thinks of
Renewable Energy

In the middle of 1985 the Department
of Resources and Energy began a review
'Energy 2000 National Energy Policy
Review'. Its aim was to focus on
Australia's domestic energy requirements
until the end of the century and on issues
which may affect the meeting of these
requirements. To encourage contributions
to the debate 10 discussion papers were
released. These were:

* an 'Overview' paper
* an 'Energy Demand Scenarios:

1985-2000'
* one each on 'Petroleum', 'Electr-

icity', 'Coal' and 'Natural Gas'
* two on research and conservation
* one on 'Synfuels' and one, No 6,
on 'Renewable Energy'.

Addressing the Australian Institute
of Energy (AIE) on 22nd of July 1986, the
Minister for Resources and Energy, Senator
Evans, said with respect to Renewable
Energy:

"It is worth noting that in 1984-85,
three well-established forms of renewable
energy- hydro-electricity, wood and bagasse-
were estimated as supplying 211 PJ or 6.3
per cent of Australia's energy demand. The
Review indicates that renewables are
expected to supply about 260 PJ or 5.6 per
cent of energy demand by 2000, which is an
increase in absolute, but not relative
terms.

Many of the new forms of renewable
energy technology lack economic viability,
but some show definite promise. The key
issue is to identify those which are
likely to be commercial, and those which,
with some limited assistance, could be
commercial. In general, there is a need to
keep striving for the technical
breakthroughs required to achieve a
reduction in costs. On the basis of our
current expectations the 'new' forms of
renewable energy have the potential to
make a contribution to meeting Australia's

energy needs in particular areas such as
remote area power supply and passive solar
design. Some other areas of opportunity
may be being overlooked or impeded by
institutional barriers. If so, it is
important that they are identified and
pursued.

A fundamental question is whether
the rate of development and introduction
of new renewable energy technologies
should be left to market forces, or
whether there should be some degree of
intervention by government."

Below we have a review of booklet
no. 6 by Mark Diesendorf (Courtesy of
South Wind)

Energy 2000 - A National Energy Policy
Review. Paper No. 6: Renewable Energy,
Canberra: Department of Resources and
Energy, March 1986, This booklet is one
of a series of ten "Discussion Papers"
which were issued recently by the
Commonwealth Department of Resources and
Energy.
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The whole thrust of the booklet is
that "renewable energy" will not be
economically competitive with
conventional sources unless there are
major "technical breakthroughs" (p.vii).
This may be true for the active solar
heating of buildings or for solar thermal
electric systems, but it is not
generally true for aerogenerators. It is
even debatable whether the statement is
generally true for solar cells, which are
already competitive with conventional
sources for some purposes in some remote
areas.

Contrary to the booklet's assertion,
the major impediment facing wind energy at
present is not technical but institutional
(see South Wind no. 14/15). Unfortunately
it appears at times that one of these
institutional barriers to wind energy is
the conservative attitudes and self-
fulfilling prophecies of the Department of
Resources and Energy. Certainly the
attitudes of some of the state electricity
utilities and of members of energy
advisory committees, who often have
commitments to fossil fuels, large-scale
hydro and/or nuclear power, have severely
constrained the development of wind
energy. Other institutional barriers, such
as tax concessions and subsidies favouring
conventional sources, are discussed in the
booklet, but this discussion does not
affect the main argument or conclusions.
In other words, the booklet pays only lip
service to the problem of institutional
barriers.

Just as in the case of energy
labelling of electrical appliances (which
would be a necessary but modest step
forward on the path towards the efficient
use of energy), the Department seems to be
frightened of adverse reactions from
industry lobbies and other interested
parties., Inappropriate generalisations
about *'renewable energy" and serious
omissions about wind energy in particular
are widespread in the booklet.

The booklet fails to point out,
however, in South Australia and Tasmania,
wind energy could make a significant

contribution to grid electricity and may
already be economically competitive with
new conventional power stations."

Neither does it explain...that
neither wind-diesel systems, nor wind
systems integrated into state grids,
require storage, unless the wind
penetration is quite substantial. These
uses which do not require storage are
currently providing by far the major sales
of wind energy conversion systems around
the world. The small aerogenerator with
battery storage is now a tiny part of the
whole industry. Moreover, contrary to the
impression created on p.19 of the booklet,
an electricity grid does not necessarily
require hydro-electric storage in order to
include a significant amount of wind
energy. Fossil fuel grids are almost as
good for generation planning purposes,
although hydro has some advantages for
operational purposes, because of its short
response time.

Other renewables
In other sections of the booklet

there are statements which tend to put
down renewable energy. For instance, on
p.vii in the Summary, the contribution of
renewables is given as 6.3% of national
energy demand. This appears to omit the
very large contribution from the solar
salt industry, which is mentioned in
passing on p.2 (i.e. outside the Summary)
where politicians and other decision-
makers are unlikely to read it.

The booklet concedes that the
potential of passive solar for saving
energy in individual buildings is high,
but blames "consumer reluctance" to
orientate homes appropriately as one
factor constraining the impact on national
energy consumption. Yet the individual
consumer has much less say in home
orientation than housing commissions,
local councils and private developers, who
give little weight to passive solar
principles in orientating streets and
subdividing land. North American
experience indicates that retro-fitting
could also play an important role in
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gaining rapid benefits from passive solar,
but this does not even rate a mention in
the booklet.

On p.2 the ex cathedra statement is
made that Australia's prospects for wave
power "appear to be poor". What, one might
ask, can the technical basis be for this
statement, when there has hardly been any
research into wave power in Australia?
Geographically, one might expect that a
country with the vast majority of its
population living close to 'a long
coastline might have excellent wave power
potential. The booklet tries to argue that
"the most important areas for this energy
source are located outside the 30N and 30S
latitudes" (p. 21) "So what?", one could
reply, "since the majority of Australia's
population is also located outside this
band of latitudes."

Prophecy or Policy?
The booklet claims on p.13:

'Overall, most renewable technologies are
not . . . expected to make an appreciable
contribution to meeting Australia's energy
demand, even by the end of the century."
Is this self-fulfilling prophecy or is it
policy?

Even in the present age of narrow
specialisation, one might expect the
Department of Resources and Energy to have
heard of the problem of the increasing
carbon dioxide content of the planet's
atmosphere, which results mainly from the
combustion of fossil fuels. They might
also have heard of the growing consensus
of atmospheric scientists that the
increasing carbon dioxide could possibly
produce significant climatic changes on a
timescale of decades rather than
centuries.

Renewable energy from the wind, sun
and waves has the potential of greatly
alleviating this and other environmental
and resource problems, if it is allowed to
do so. Currently, the cheapest of the
unconventional renewable sources of
electricity, wind power, appears to be
already cheaper than nuclear power, in
suitable locations. Surely the time has

come to give renewables a fair go, with
some real action on the institutional
barriers, a strong policy of government
orders for Australian renewable energy
technologies and funding for demonstration
plants in all appropriate states.

Conclusion
In its present form the booklet is

unsuitable for distribution to the public.
Both on wind energy in particular, and
renewable energy in general, it is
misleading and negatively biased.
Substantial revisions are required.

Mark Diesedorf
Human Sciences program
Australian National University



SUNBOTTLE, Solar Water
This idea for a simple Do-it-Yourself
Solar Collector came from British
Community based energy group called the
Newport and Nevern Energy Group. The
collector is easy and cheap to construct
and makes some novel uses of recyclable
materials. However the angle at which the
collector sits, has been designed to suit
British conditions where the sun is lower
in the sky. For Australian conditions the
angle the collector sits at would have to
be altered. An even better idea would be
to make an adjustable frame so the
collector can be set at the best angle
possible.

With a little experimentation there
are certain to be a number of ways to make
this collector more efficient, Some are
suggested towards the end of the article.

Other ideas may come up as you build. We
suspect that the design as shown is pretty
inefficient, so some design improvements
could do wonders.

This D-I-Y. Solar Collector, designed by
Mr. Tom Latter and developed by various
members of the N.N.E.G., has been built at
a cost off less than $20. As far as
possible, it is made of recycled or scrap
materials, most of which can be readily
obtained.

It is also quite easy to assemble,
and is light enough for a child to carry.
When disassembled, the pieces will all fit
quite easily into the back of -a family
car.

Sketch of assembled solar collector and tank.



3 pieces of 12 mm. plyboard, namely:
a) one rectangular piece 91 cm. x 61 cm;
b) two identical triangular pieces 79 cm,
x 48 cm. x 63 cm.
2 lengths of 2.5 cm. x 5 cm. wooden
batten, each 40 cm. long.
2 short lengths of second-hand 15 mm.
copper pipe, each 8 cm, long.
6 lengths of second-hand 15 mm. copper
pipe, each 8 cm. long.
30 (approx.) empty 'plastic lemonade
bottles, 2 litre size (precise number will
vary according to the brand used.
Flexible rubber pressure hose as used on
farms (internal diameter 13 mm., external
diameter 24 mm.), namely:
5 lengths each 26 cm. long.
2 lengths approx. 1 m. long.
1 5-gallon plastic jerrycan, as used for
disinfectants etc. on farms.
6 slabs of insulation board at least 2 cm.
thick, cut to enclose the jerrycan tightly
on all four sides, top and bottom.
Nylon strapping or adhesive tape to fix
the insultion slabs around the jerrycan.
3 Bartol Acorn fittings (Code No.4 15 mm)
to be attached to the sides of the tank.
1 length of old garden hosepipe about 50
cm. long.
1 Brass drainage tap (simple screw type BS
2879), 15 mm. diameter, to be joined to
one Bartol fitting.
Small quantity of mastic to ensure water-
tight connections on sides of tank.
Small quantity of black paint (matt) for
painting copper pipes,
Sufficient aluminium foil to cover one
side of 91 cm x 61 cms.
plyboard sheet.
Small quantity of wood glue,
Small quantity of wallpaper paste.
6 wood screws each 1 1/2 long.
4 bolts, each 2" long, with butterfly nuts.

Cut the pieces of plyboard. The two
identical triangular side pieces are as
follows: side AB - 79 cm.; side BC - 48

cm.;; side CA -
angle B is 55O,

63 cm. Angle A is 35°,
and angle C is 90°.

Draw two lines parallel with edge
AB, one 8 1/2 cm. below the edge and the
other 2 cm. below the edge.

Drill holes on the 2 cm, line, each
one just large enough to accommodate the
15 mm. copper pipe, at the following
intervals measuring from corner A:

On left side piece: at 12 cm. and
22 cm., and 34 and 44, 56 and 66 cm.;
On right side piece: at 11, 23, and
33, 45, and 55 and 67 cm.

These spacings are very important to
ensure the correct gradients on the copper
pipes when the solar collector is
assembled.

Next, fit the two wooden battens to
the short edges of the rectangular "flat
plate", locating each one centrally with'
it's narrow edge in contact with the
plyboard. Fix with wood glue and with 3
screws per batten inserted from the other
side of the plyboard.

Once the battens are fixed, cover
the whole of the other side of the flat
plate with aluminium foil, gluing with
wallpaper paste,

Next, assemble the wooden frame by
locating the flat plate with its upper
(foil-covered) face along the 8.5 cm.
lines on the side pieces. The long edges
of the flat plate should be flush with the
bottom and back edges of the side pieces.
Drill 2 holes (No. 10 or 12 size) through
the battens and side pieces, and then
assemble the whole unit by fixing with
bolts and butterfly nuts, with the nuts on
the outside.

Paint the copper pipes black. While
the paint dries, cut small holes (15 mm.
diameter) in the bottoms of six pop
bottles, sufficient for the copper pipe to
be threaded through. Cut the bottoms off
all the other bottles, so that when
threaded onto the pipes the top of one
bottle fits tight into the bottom of the
next.
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Now thread all the pipes through the
holes in the side pieces. You will see
that each pipe has a slight gradient.
Slide one of the six bottles with a small
hole in the bottom on to each pipe, with
the top of the bottle pointing up the
gradient each time.

Then add the other bottles onto each
pipe, always base to top, until you have a
tight-fitting run of bottles on each pipe.

In order to achieve a tight fit one
bottle on each run may have to be reduced
in length, this depends on which brand of
pop you are in the habit of drinking!
When the whole frame is fitted with
bottles threaded onto pipes, use the short
lengths of rubber hose to join up the ends
of the pipes, leaving only the top and
bottom pipe ends on the right-hand side
piece free. Press the lengths of hose on
firmly in order to ensure water-tight
joins,

The solar collector is now fully
assembled, and can easily be dismantled
for transport by taking off the pipes and
bottles and undoing the butterfly nuts on
the side pieces.

Pipes must have the correct angle to work

CONSTRUCTING THE WATER TANK
Use an old 5-gallon jerrycan,

preferably one approximating to a cube
shape. Drill 3 holes the right size to
take the Bartol fittings, located as
follows:

(a) outlet hole about 4 cm above
the base of the tank;

(b) inlet hole about 4 cm. below
the water surface in the tank
when full. (The above holes
should be on the same side as
the tank).

(c) tap hole about 15 cm. below
the water level, drilled on an
adjacent side of the tank.

Next, screw in the Bartol fittings,
one to each hole, If you have problems in
fixing the screw-on locking nuts to the
threaded ends of the fittings inside the
tank, it may be necessary to cut a hole in
the top of the tank large enough to insert
your hand. Screw the locking nuts on
tightly, using mastic on the surfaces in
contact with the side of the tank, to
ensure water-tight joints.

Next, insert the short lengths of
copper pipe into the inlet and outlet
Bartol fittings on the outside of the
tank, and screw in tightly. In the same
way, fix in the 15 mm. end of the brass
tap to the tap connector. The tank is now
ready for use, but in order to retain heat
it must be heavily insulated. cut slabs
of waterproof insulation board as
accurately as possible to enclose the tank
on all four sides and on its base; holes
should be cut to accommodate the inlet,
outlet and tap connections. Make sure
that the side slabs project well above the
top of the tank, so that an insulated
"lid" can be dropped into place when the
tank has been filled with water. Fix on
the insulation material with adhesive tape
or nylon strapping. Then cut the lid
precisely the shape required.
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FINAL ASSEMBLY

Mount the tank on a frame or tall
stool just to the right of the solar'
collector. Make sure that the bottom of'
the tank is higher than the top of the
collector. Then take one length of rubber
hose and join the inlet on the top of the
tank to the top copper pipe outlet on the
right side of the solar collector. Next,
take the other length of hose and join the
tank outlet to the solar collector inlet
close to ground level. Position the
collector to face the sun, and fill the
system with water through the lid of the
tank. Ensure that there are no reverse
gradients in the rubber hoses that might
cause air-locks to form, and ensure that
all air is excluded from the solar

collector pipework. Then place the lid on
the tank and give the collector time to
heat up the water. If the system is
working correctly you should be able to
see a flow of warm water coming into the
top of the tank when you look down through
the lid; this flow is due to the
thermosyphon effect. The water may take
several hours to heat up, depending on the
efficiency of your system and the amount
of solar radiation being received on the
surface of the collector. To decant hot
water, fit a length of garden hosepipe to
the tap and open the screw valve by
turning anti-clockwise.

N O T E S

1. If the sun is high in the sky, rest
the solar collector on side edges AC,
giving an angle of 35°. If the sun is low
rest the top and bottom pipes on the left
side of the collector will have to be used
as the outlet and inlet, and the tank will
need to be located to the left also.

2. This solar collector is not
weatherproof, and will deteriorate if left
out in the rain, It should be placed out
of doors only when you need hot water and
when the sun is shining.

3. We can't guarantee that the Sunbottle
Mark I collector will work efficiently,
since we are still testing and improving
the design. However, if you build one
based on the design described above,
please participate in our "community
experiment" by reporting back to us and
suggesting design improvements. Also,
please let us know of any modifications
actually made to your Sunbottle system,
especially if they are cheap and lead to
higher water temperatures in your tank.

4. The efficiency of the system can
possibly be increased by:

(a) decreasing the size of the water tank
so that less water has to be heated;

(b) adding pipe insulation to the rubber
pressure hoses;

(c) adjusting the height of the tank
above ground level so as to optimise the
thermosyphon flow;

(d) ensuring that the face of the
collector is perpendicular to the angle of
the sun;

(e) painting the bottom half of each run
of bottles with aluminium paint so as to
concentrate as much Solar radiation as
possible onto the black-painted pipes;
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(f) reducing the diameter of the copper
pipes so that a smaller volume of water
has to be heated in the collector pipework
(this might also increase the efficiency
of the thermosyphon flow).

5. Please send your comments and
suggestions to:

SUNBOTTLE PROJECT,
Energy Advice Centre,
Newport & Nevern Energy Group,
C/- National Parks Information Centre,
Long Street,
Newport, Pembrokeshire,
Dyfed SA42 OTN
ENGLAND
Telephone: Newport (2390) 820912

TALK TO US !!
Soft Technology relies-on its readers for
fresh exciting and interesting
information. We are always on the lookout
to find out what you the reader has been
doing and would like to hear about. So
talk to us! Let us know about the fresh,
exciting and interesting things that you
are doing so we can let other people know.
Don't worry about being able to write we
have trained experts who can decipher the
most obscure scrawl.

Remember Soft Technology is a non-profit
magazine produced by unpaid volunteers. To
function it must have the support of its
readers. So make the job of those hard
working souls who produce Soft Technology
a little easier by sending something in
....anything .... as long as it isn't

dirty or smells bad.

Talk to us!!

SAVE YOUR BATTERIES!
Batteries die young if overcharged or overdischarged.

Protect your batteries with the new
Plasmatronics Battery Charge Controller.

* Protects against Overcharge
2 stage Boost/Float (taper) charging

* Warns against Overdischarge
lights show battery state of charge

* Shows if battery is charging properly
Safe, clean - no more messy hydrometers

Three models - 6amp (2 PV panels) $59
(12 or 24 volt) 12amp (4 PV panels) $ 8 9

24amp (8 PV panels) $119
Available from your dealer or by mail order (add $3 p&p). For
free brochure contact Plasmatronics, 286 Drummond St.
Carlton, Australia 3053. (03) 3479432.

At $10 per year, Environment Victoria is a cheap, effective way
of keeping yourself informed on conservation in Victoria.

Subscribers to Environment Victoria also receive:
l A 10% discount on all books sold at the Environment

Centre bookshop.
l Special discounts on other Conservation Council of

Victoria publications.

Return to CCV. 285 Little Lonsdale Street, Melbourne 3000.
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Installation Checklist for Wood Heaters
Always read the manufacturer's

installation instructions carefully before
having your heater installed you must
also check on local building regulations
by contacting your Municipal Office.

Planning for the Installation
Picking the best location for a

heater is very important. The location of
doors and windows and where you think the
heater will look good will obviously be
considered.

All heaters set up a circulating air
movement in a room, with warm air
spreading out from near the heater to
ceiling level and cooler air returning to
the heater at floor level. This cool
draught can be uncomfortable if passing
through the main sitting area (see Diagram
(A)).

If you are installing a radiant type
heater, which will have hot surfaces,
position it so that people will not be
walking past it all the time, to minimise
the chances of it being accidentally
touched.

The position of a heater in a room
can influence your comfort level. In
sketch (A) cool air from a corridor is
drawn through the sitting area to the
heater creating draughts around the legs
and feet. In (B) the heater is better
placed because the cool air flow at floor
level from the corridor does not flow
right through the living room.

The position of a heater in a room can
influence yourcomfort level In sketch (A)
cool air from a corridor is drawn through the
sitting area to the heater creating draughts
around the legs and feet. In (B) the heater is
better placed because the cool airflow at
floor level from the corridor does not flow
right through the living room.

The most effective way of spreading
the heat through a house will depend on
the floor plan and construction of the
house, so you should seek the advice of a
heating specialist on the best approach to
take in your particular circumstances.
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One simple method which can be used
for transferring heat to rooms or
corridors adjacent to the room with the
heater, is to install a vent through the
wall just below ceiling level. The vent,
which need only be about 40cm square,
greatly improves the flow of warm air from
one room to the next (see diagram (C)).

More efficient systems using under
floor or attic-space ducts and fans can
also be used to spread the heat, but these
are more expensive to install. The running
cost of fans is very low, less than 1 cent
per hour.

Vents in walls near ceiling level
provide a low cost way of circulating heat
from one room to the next, Cooler air at
floor level can either return through low
level vents or open doors. The vents will
increase noise transfer through the wall
as well, which might be a problem. In some
cases a hinged flap with a foam rubber
seal could be used to close the vent.

Vents in walls near ceiling level provide a
low cost way ofcirculating heat from one
room to the next. Cooler air at floor level can
either return through low level vents or
open doors. The vents will increase noise
transfer through the wall as well, which
might be a problem. In some cases a hinged
flap with a foam rubber seal could be used
to close the vent.

All heaters must be placed on a heat
resistant hearth. The thickness, type, and
size of hearth will vary from one type of
heater to another, so obtain details of
the manufacturer's requirements.

In two storey houses the location of
the flue through upstairs rooms should be
considered. Do not plan to use the flue to
heat an upstairs room. It is far better to
put a fan controlled duct from a heated
downstairs room through the ceiling to get
heat upstairs.

Permits
Before you install a heater it is

necessary to obtain a Building permit, For
new houses the approval can form part of
the overall approval of the house plans.

The building approval is to ensure
the heater is installed in accordance with
the Victorian Building Regulations.

You must also notify your insurance
company that you have installed a heater
with the required Building Permit.

Correct installation of flues is very
important. If the flue does not draw well or
if smoke from the heater causes a nuisance
to neighbours, it might be necessary to
increase the height of the flue.

Flue Installation
A licensed plumber should be called

in for installing a flue through the
roof.

The most common cause of house fires
resulting from the use of wood heaters is
incorrectly installed flues.

Never use old oil-heater flues on
wood burning appliances because they are
dangerous. Except for any exposed flue
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below ceiling level on some free-standing
heaters, all flue-pipes should have one or
two casings around them. These casings are
separated from the flue-pipe by an air-gap
or high temperature insulation.

Over-cooling of flue gas is a common
cause of rapid creosote build-up in flues.
This is particularly important if the flue
goes out through a wall and then up the
side of the house where it can cool
quickly.

If you have any loose material in
your attic space which could blow around
(such as loose fill insulation), you
should install a screen around the flue to
prevent the loose material contacting the
flue casing and catching fire.

Heat shields
The distance between a heater and a

plaster or wooden wall can be safely
reduced by the use of heat shields but the
heat shields must be correctly installed
Heat shields may be constructed of brick,
metal, high temperature fibreboard (with
decorative tiles if desired) or
proprietary heat shield material. In all
cases, a ventilated air-gap must be left
between the heat shield and the wall (see
diagrams (D) and (E)).

Heat Shields. Sometimes people assume
that sticking tiles on a wall makes the wall
non-combustible; but tiles are good con-
ductors and the heat is transferred through
the tiles and plaster and can ignite the
wooden frame in a wall. The correct way to
install a heat shield is to leave a gap of about
25 mm between the wall and the shield and
allow air to circulate through the gap.

Heat Shields. Sometimes people
assume that sticking tiles on a wall makes
the wall non-combustible; but tiles are
good conductors and the heat is
transferred through the tiles and plaster
and can ignite the wooden frame in a
wall. The correct way to install a heat
shield is to leave a gap of about 25 mm
between the wall and the shield and allow
air to circulate through the gap.

You should have your heater
installed by an experienced installer. It
is also a good idea to check to make sure
the heater has been installed in
accordance with the manufacturer's
installation instructions. Pay particular
attention to the clearances between the
heater and the wall and the flue and the
wall.

Correct installation of flues is
very important, If the flue does not draw
well, or if smoke from the heater causes a
nuisance to neighbours, it might be
necessary to increase the height of the
flue.
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The hearth should extend at least
300 mm in front of any door or opening in
the appliance to prevent spilt embers
contacting the floor or floor covering.

For fireplace insert appliances it
is very important to have a good seal
between the heater and the front of the
fireplace.

Water heating
Water heating coils or wet-backs

provide a useful means of supplementing
your hot water. Most will provide roughly
1 kW of heating for the hot water when the
heater is operating on medium or high.
They can form a particularly good
combination with solar water heaters.

You should try to:
(i) have the cylinder close to your main
water using areas (kitchen and bathroom) so
you won't waste so much heat;
(ii) have the cylinder as close as
possible to, and above your solid-fuel
heater to ensure good water heating;
(iii) make sure there is suitable north-
facing roof area near the cylinder for the
solar panels;

An example of a combined solar and
solid-fuel water heating system. Unless
the heater is used all the time (e.g. a slow
combustion cooking stove) it willprobably
be necessary to have an electric or gas water
heating element as well

(iv) position the cylinder above an
internal wall because it is heavy; and
(v) properly insulate all pipe work and
the water tank to reduce heat loss.

Pipe rounds of up to about 6 m of 25
mm diameter pipe are possible from a wet-
back using a thermosyphon system but the
pipes must always slope up towards the
cylinder and sharp bends should be
avoided.

Unless you fully understand the
principles of hot and cold water flow and
pipe sizing, get advice on design and
available options from a qualified plumber
who has had experience with these systems.

Always insulate the pipes. Mains
pressure and pumped systems must have
pressure relief valves to vent steam if
the water gets too hot. Gate valves should
not be installed between the wet-back and
the tank. If you are connected to a town
water supply the wet-back must be
installed or inspected by a licensed
plumber. Incorrectly installed wet-backs
might not work, or worse, can be
dangerous.

Operating hints for wood Heaters

It is important to get a good fire
going as quickly as possible in your
heater. Even if you plan to only run the
heater on low you should first get the
heater and flue hot so that it will draw
air and function properly.

When loading firewood try to leave
spaces of very roughly 25mm (1 inch)
between logs.

In a wood-burning heater which does
not have a grate, place logs so that their
ends face the incoming air stream.

If you have a wood-burning heater
which does not have a grate, place logs so
that the ends of the logs face the
incoming air-stream.
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In a wood-burning heater which does not
have a grate, place logs so that their ends
face the incoming air stream

Lighting a heater
Here is a method worth a try:

(i) Fully open any dampers or air vents;
(ii) Put a dry log on either side of the
firebox leaving 20 to 30cm in-between;
(iii) Put in one or two loosely crumpled
pages of newspaper;

Some loosely crumpled newspaper together
with several tightly screwed-up sheets of
newspaper under some kindling is a good
method of starting a fire. The screwed-up
paper will burn longer than the crumpled
paper giving more time for the wood to
ignite. You might find you don’t even
need kindling.

(iv) Tightly screw-up another four or five
pages of newspaper and put this on;
(v) Add some dry kindling and small dry
logs; and
(vi) Light it.

NEVER USE PETROL, OIL OR KEROSENE TO HELP
LIGHT THE FIRE. They could cause an
explosion.

Creosote formation
Creosote is the black tar and soot

that can form in your chimney or flue. In
extreme cases it can completely block a
flue in a few weeks. If it catches fire it
causes a chimney fire which can damage
your flue or even cause a house fire if
your heater is incorrectly installed.
Flues and chimneys should be inspected
once a year to make sure they are not
blocking up and should be swept if
necessary. There are three main causes of
creosote formation:
(1) The most common cause of creosote
problems is incorrect heater use. Whenever
the heater is lit, or more wood added,
always run the heater on high for about 20
minutes. For overnight burning it is best
to load the heater up an hour before going
to bed.
(2) Another cause of creosote is wet wood.
The reason this causes creosote is that
the fire burns "cooler" and so some of the
gases and tars driven off the wood never
get hot enough to bum, they then condense
in the flue.
(3) The third cause of creosote problems
is over-cooling of the flue-gas.
Flue and chimney fires

Flue and chimney fires occur when
creosote catches alight. The fire will make
a roaring noise and sparks or flame will
come out the top of the flue. If you have
an open fire put the fire out with water
straight away and call the Fire Brigade.

A very hot flue fire can damage
enamel and stainless steel flues, so have
your flue inspected after a flue fire.
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Heater and flue maintenance
Checkyour heater and flue at the

start of every heating season. Watch out
for birds' nests in flues and flue
casings; check for creosote in the flue;
check the seal around any doors or ash-
removal trays; make sure there is not a
build-up of dust and fluff under the
heater or behind heat shields.

Flue ad chimney cleaning
You can arrange for a chimney sweep

to come and inspect and clean your flue or
chimney or you can do the job yourself. If
you do it yourself you will need a wire
brush to fit the flue (available from some
wood heating shops).

The creosote (soot) need not be
removed from the heater. It can be left to
burn next time you use the heater.

Minimising air pollution
Smoke from solid-fuel heaters can be

a nuisance to your neighbours and might
contribute to the reduced air quality in
urban area if any, is under investigation.
Research groups and heater manufacturers
are working towards cleaner burning
heaters.

The simplest indicator of a
pollution problem is lots of visible
smoke. All heaters will smoke when first
lit, but if you get a good hot fire going
quickly the smoke should almost disappear
within 15 minutes.

When loading wood try to space the
wood so that combustion air can get
between the pieces. This means the wood
will ignite quickly which again will
reduce the smoke. Check how much smoke
your heater is producing from time to time
and try adjusting your operation of the
heater to minimise the smoke.

Another indicator of pollution is
lots of creosote. So, as mentioned above,
burn dry wood and do not turn the heater
to slow burn straight after adding a load
of wood.

Safety commonsense
Few important commonsense do's and

don'ts for safe heater operation:
(1) If smoke escapes from a heater into
the house something is wrong-
(2) Always open the door of a heater
slowly.
(3) If small children or elderly people
are around, a fire screen protecting hot
surfaces should be used.
(4) Never store firewood right next to a
heater and never place washing on a heater
to dry.
(5) When removing ash from a heater use a
metal, not plastic, bucket and be very
careful not to put the ash on combustible
material..
(6) If you run your heater so that the
firebox or flue gets red hot, you will
drastically shorten the life of the heater
or flue.
(7) If you have an open fire, always place
a solid screen in front of the fire when
the fire is left unattended (even for a
few minutes) to stop sparks and any logs
or embers falling out of the fireplace.

Some loosely crumpled newspaper
together with several tightly screwed-up
sheets of newspaper under some kindling is
a good method of starting a fire. The
screwed-up paper will burn longer than the
crumpled paper giving more time or the
wood to ignite. You might find you don't
even need kindling.,

Heating costs
The cost of useful heat is given in

terms of cents (c) per megajoule (MJ). If
You have a fairly normal house with R2.5
ceiling insulation and you want to heat
Your living area (about 45 square metres)
for 6 hours on a cool winter's evening you
Will require about 80 MJ of useful heat.
Thus, if You multiply the number in the
last column by 80 you will get a rough
idea of the cost of one evening's heating;
for example, heating with briquettes would
cost 80 x 1.25 = 100 cents or $1.00.
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Notes:
(1) Wood prices and energy costs vary

with geographic location. Check with
your local wood merchant.

(2) This energy content applies to most
species of wood (provided it is air-
dry).

(3) This price is for briquettes sold in
5kg bags and does not include any
delivery charge.

(4) This coal price is for 50kg bags (no
delivery charge included). It is about
half this price if purchased in 5
tonne loads, but this is not practical
for most householders.

(5) This is the higher gas tariff but
does not include the supply charge.

(6) Typical delivered cost.

(7) Liquid petroleum gas (bottled gas).
(8) This does not include cylinder rental

or delivery charges.
(9) This is the normal domestic tariff

for consumption of more than 1020 kWh
in each billing period.

(10) The night rate can only be used with
permanently wired heaters (storage
type heaters).

(11) Heat pumps have effective
efficiencies of more than 100% because
they make use of low grade heat from
outside the building.

(12) Prices are correct at time of
printing, but are subject to change.

(13) Efficiencies relate to various
heating appliances, e.g. 15%
represents an open fire

Wood heating glossary

The firebox is the metal box in
which the combustion takes place,
constructed of cast iron steel and is
sometimes lined with firebricks. When
buying a heater check the warranty on the
firebox as this is the most important
component of the heater.

Firebrick
Firebricks are special bricks

intended for use at high temperatures.
They can be used to line the inside of the
firebox to protect the metal.' Firebricks
are usually set in place without cement;
they will require periodic replacement
(usually every 3 or 4 years).



Fireplace Insert Heater
A fireplace insert heater is a

heater designed to fit into a brick or
stone fireplace. A stainless steel flue
should be installed up inside the chimney
when this type of heater is installed.

Flue Pipe
The pipe which carries the smoke

from the heater to the outside of the
building.

Flue Pipe Casing
Except for the section of flue pipe

in the same room as the heater, all flue
pipe must have a single or double metal
casing around it. The casing(s) must be
separated from the flue pipe by a
ventilated air gap or very high
temperature insulation.

Greenwood
Green wood is wood which has been

freshly cut from a live tree. Up to half
its weight is water.

Hearth
A hearth is a non-combustible

surface (such as brick, concrete, tiles,
or slate) which must extend under any
heater and at least 400 mm in front of any
door or opening. In some cases this can be
reduced to 300 mm depending on local
regulations and the manufacturer's
instructions.

Heat Output
The heat output is a measure of the

rate at which heat is given off by a
heater. It is usually expressed in
kilowatts (kW) but sometimes as BTU/h
(British Thermal Units per hour), 1 kW =
3414 BTU/h.

Heat Shield
A heat shield can be used to safely

reduce clearances between heaters and
walls. It must be constructed of non-
combustible material (brick, cement
sheeting, or metal) and it must have a
ventilated air gap between the shield and
the wall.

Inbuilt Heater
See: Fireplace insert heater.

Radiant Heater
A heating appliance which produces

heat that is transferred through the room
by thermal radiation.

Secondary combustion
A term commonly used in advertising

heaters with baffles. The term is not
strictly correct. That is, combustion does
not usually take place twice, but in many
cases the baffle can promote more complete
combustion and better heat transfer and so
it is a desirable feature. Some heaters
have secondary air. This means a second
air supply into the heater, usually
located in the upper region of the
firebox.

Stainless Steel
Stainless steels are particularly

corrosion resistant. They are well suited
for flues where the corrosive creosote can
rapidly eat away mild steel. Not all types
of stainless steel withstand high
temperatures.

Steel plate
An iron material which is much more

malleable than cast iron. It can be welded
(case iron cannot) allowing fully welded
fireboxes which are easier to make
airtight than cast iron fireboxes. Steel
plate will corrode and should be at least
6 mm (l/4 inch) thick if used for a
firebox. Corrosion is increased if the
steel gets red-hot.

Wet Back
A wet back is a water heating device

used in solid fuel heaters. In some cases
it is a narrow tank forming part, or all,
of one wall of the firebox.

Zero Clearance Heater
Some heaters are designed with very

cool outer surfaces so that they can be
installed in contact with heat sensitive
walls.

N. JEFFERY
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