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Solid oxide fuel cells could offer

ithin 10 years Australian grain
W producers are likely to retain
some of their harvest to pro-

duce ethanol for on-farm electricity and
hot water generation.

Regional complexes could extract this
grain-based fuel for use in compact solid
oxide fuel cell (SOFC) generators providing
a large degree of independence from the
national electricity grid.

Ceramic Fuel Cells Limited (CFCL)
Business Development Manager, David
Peck, believes the fuel cell generator will
find a home down on the farm, particular-
ly in mixed enterprise operations.

“Our company is leading the world in
this type of technology which can use
methane, natural gas, LPG or gassified
ethanol as a fuel. The only other inputs
you need are fresh air and water. CFCL’s
market entry product is a domestic
Combined Heat and Power system (Micro-
CHP) that will produce one kW of 240 volt
AC electrical power and sufficient hot
water for a family of four. Larger systems
for commercial applications are in the
design pipeline,” David says.

“Unlike an engine driven generator
there is almost no vibration or noise and
the only moving part is a small air circulat-
ing fan,” he said.

Both grain and sugar producers could
provide the raw materials for ethanol pro-
duction, while the intensive livestock indus-
tries could generate methane from manure
digesters.

The SOFC can be likened, in principle,
to a lead acid battery where the sulphuric
acid electrolyte is a replaced by a zirconium
ceramic membrane and rather than storing
energy it converts gas to electricity on a
continuous basis.

“There is no internal combustion — just
an electrochemical reaction with negligible
pollutant emissions. Instead the SOFC pro-
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duces some water vapour and heat.
Although carbon dioxide is emitted the
high fuel conversion efficiencies mean that
this can be up to 60 per cent less than
from a conventional power station.”

“These fuel cell CHP systems are
expected to have a conversion efficiency
approaching 80-85 per cent — well above
coal fired electricity generation which hov-
ers around 25 per cent,” he said.

With SOFC on-farm installation the
exhaust heat is also put to work heating

water that can account for 50 per cent of
electricity consumption on dairy farms.

David said a demonstration project
involving a five kW SOFC generator
fuelled by a methane digester was current-
ly under consideration for a Victorian dairy
farm. He was also optimistic that grain
growers would come up with hot air
exhaust heating applications on their farms
but was unable to say whether grain drying
would be a feasible application before
some evaluation was done.

What i1s a

There are six main types of fuel cells
with the high temperature, high efficiency
solid oxide (SO) and low temperature,
lower efficiency proton exchange
membrane (PEM) most likely to be seen in
rural Australia.

The SOFC will see service in a
distributed electricity and heat generation
market while PEMs with their quick start
capabilities will be used in motor vehicles.
However PEM cells require a pure source
of hydrogen stored at up to 68,950 kPA
(10,000 psi).

CFCL Executive Chairman Julian
Dinsdale addressing an energy conference
in Brisbane in January described a fuel
cell as “consisting of an anode and a
cathode separated by an electrolyte. Fuel
is passed over the surface of the anode
and oxygen from air is passed over the
cathode.”

“The anode and cathode are catalysts
and the electrolyte can be solid or liquid
depending on the conduction mechanism
used for a particular type of fuel cell.”

Depending on the types of components,
a reaction occurs whereby ions are

transmitted through the electrolyte causing

fuel cell?

an electric current to flow when an
external load is present. A typical open
circuit voltage per layer is between 1.0
and 1.2 volts, he said. o

Fuel cell stack

Fuel/air pre-treatment

Heat exchanger and burner
Pre-heater

Mains power converter and controls
Hot water tank
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“A typical SOFC CHP system has three
inputs air, gas and water (for
heating/cooling) while the outputs are AC
electricity, hot water around 55°C and
some hot air exhaust less than 100°C.

“The SOFC is designed to have a serv-
ice life of 40,000 hours but will not be suit-
able for vehicles such as cars, trucks or
tractors,” he said.

Support components include a fuel
desulfuriser and pre-reformer, exhaust
treatment and heat recovery system,
power electronics to convert the DC elec-
tricity from the stack into 240 AC mains
power and a control system to coordinate
the operation of all these systems.

The CFCL CHP unit could find a useful
role as a backup power supply connected
in parallel to the national grid or replacing
it entirely in remote or unreliable areas.

What about the cost? David admits the
initial cost will be substantial until economy
of scale brings unit costs down to some-
thing near other alternative generation
methods. He likens fuel cells to DVD play-
ers where prices started in the thousands
and fell rapidly over a few years to around
$100 or less today.

“We have established a headquarters in
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the UK to service the EU which buys
around six million water heaters annually.
A significant number of these have the
potential to be combined with CHP fuel
cell technology to generate electricity for
use in the home and export to the grid.

The UK’s Energy Savings Trust has esti-
mated that cumulative Micro-CHP sales of
15 European countries and Norway would
potentially rise up to 12 million units by
2020.

The concept of generating electricity at
either individual houses or blocks of home
units is already being evaluated in several
European countries, especially in Germany
and the UK.

“Field trials involving several hundred
systems using various technologies from a
number of suppliers are in progress. Fuel
cells are emerging as a particularly attrac-
tive option for these applications because
of their continuous base load supply capa-
bility, and potential for high efficiency and
low emissions,” David said.

CFCL is a publicly listed Australian com-
pany (ASX code CFU) and its major share-
holders as at July 2004 were Metasource
(@ subsidiary of Woodside Petroleum),
Energex and CSIRO. ]

REGIONAL BRAN

discuss activities.

NSW: Helen Fairweather

Qld:  Guangnan Chen
Vic:  Brendan Williams
SA:  Paul Harris

WA: Chas Holmes

Tas:  John McPhee

Australian Society for
Engineering in Agriculture

The society contributes to the development of a
strong engineering involvement in agriculture to
aid economic growth and environmental
sustainability for the entire Australian community.

WHO CAN JOIN SEAgQ?

Membership is open to anyone interested in the
application of engineering to agriculture and
related industries. This includes scientists,
farmers, surveyors, technical officers, engineers,
manufacturers, distributors and processors.

CHES

Members can contact their local branch to

02 6881 1211
07 4631 2525
03 5381 1975
08 8303 7880
08 9457 2876
03 6421 7674

or www.ncea.org.au/seag/seag.htm
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