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Fed by the heated tropical seas, hurricanes are a lethal force that can cause severe damage. 
Weakening when you expect them to intensify and coming on full force when least 
expected, they have assumed an unpredictable form, triggering deeper scientific curiosity
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which generate electrical energy 
from sound. Computer simulations of 
the linear alternator have been 
successful and test models are 
currently being constructed in the 
department’s workshops. 

Nottingham researchers are also 
working with Dai-ichi, one of 
Malaysia’s largest loudspeaker 
manufacturers, to bring down 
production costs through good 
design practice. Though the Score 
unit does not physically resemble the 
average loudspeaker, it is compatible 
with the Dai-ichi manufacturing 
process. 

The research team at City University 
London, who worked on the actual 
stove design and the thermo-acoustic 
engine, managed to develop a low-
cost, repeatable stove manufacturing 
technique which has also been tested 
in the laboratory and in communities 
in Nepal. Some more tests in Kenya 
are also on the anvil.

Ron Dennis, one of the researchers at 
City University London, who has 
spent over 20 years developing 
appropriate technology for the 
developing world, also coordinates 
the activities of the charity, 
“Developing Technologies”, based at 
City University London. He believes 
the Score project brings with it the 
possibility of a new solution to meet 
the demand for electrical power in 

rural areas and will promote the 
uptake of clean stoves as a major 
side benefit. 

“As of now, solar voltaics are the only 
other real alternative, but Score 
offers the possibility of generating 

electrical power at the time of need 
and at an affordable cost,” he adds.

There’s contribution by the 
University of Manchester too. 
Headed by Dr Artur Jaworski, an 
expert in thermo-acoustic 
engineering in the School of 
Mechanical, Aerospace and Civil 
Engineering (MACE), the team from 
the University is leading vital 
research into the design of the 
thermo-acoustic engine that will sit 
at the heart of the appliance. The 
technology demonstrator, being 
developed at Manchester, already 
delivers 5 watts of electricity and will 
be scaled up in the coming months. 
Preliminary test results were also 
being presented at the Seventh 
International Energy Conversion 
Engineering Conference that was 
held in August in Denver. 

Dr Artur Jaworski feels the Score 
project brings with it “the possibility 
of a new solution to meet the 
demand for electrical power in rural 
areas and will promote the uptake of 
clean stoves as a major side benefit. 
It offers the possibility of generating 
electrical power at the time of need 
and at an affordable cost.”

Meanwhile, researchers in the 
School of Engineering and Materials 
Science at Queen Mary University of 
London are working on the heat 
transfer aspects of the device. In the 
basic design, two heat exchangers 
produce a temperature gradient in a 
porous material in which some of the 
thermal energy is converted into 
sound. One heat exchanger takes 
heat from a wood-burning stove: the 
other rejects a slightly smaller 
amount to a hot-water store, or 
makes use of it in some other way. 
The sound is then turned into 
electricity by a ‘linear alternator’.

For Dr Chitta Saha, a research 
assistant at Nottingham, the current 
linear alternator design solves most 
of the problems she faced while 
using loudspeakers as alternators 
and that too, economically. “My 
mother, who lives in Bangladesh, is 
so proud that I am working on such a 
worthwhile project. She knows it will 

If you imagined that this 
is just another ordinary 
stove, banish the 
thought. Led by the 
University of Nottingham, 
this biomass-burning 
cooking stove which also 
converts heat into 
acoustic energy and 
then into electricity, all in 
one unit, may well be the 
answer to power needs 
in the future, writes 
Sapna Gopal

Also, it isn’t just the fuel that it saves 
or the health advantage that it offers 
to users, but the fact that it reduces 
the amount of carbon that ends up in 
the atmosphere, makes it a stove apt 
in times that confront global 
warming.

Studies have revealed that the 
impact of wood cooking stoves is 
almost 18 per cent of the total 
greenhouse gasses, creating 800,000 
metric tonnes of soot annually, 
worldwide. With half of the world’s 
population using wood stoves to cook 
and nearly half the wood in the world 
being used for cooking, this stove 
(and similar devices) could help save 
trees.

Labelled the Score project, its 
inventors say the aim is to make a 
low-cost, high-efficiency generator 
that can be used in the world’s 

poorest countries. The generator has 
a cost target of £ 20 per household, 
based on the production of a million 
units. The generator will weigh 
between 10 and 20 kg. The target: to 
generate an hour’s use per kilogram 
of fuel – which could be wood, dung 
or any other locally-available 
biomass material.

Going a step further, the biomass-
powered generator could even be 
used to power LEDs and/or charge 
cellphone batteries. Its inventors are 
convinced that later versions will 
power a computer too!

The thermoacoustic innovation is not 
only cheap (it costs just US$ 40) , but 
is also very reliable (one moving 
part) and uses heat that would have 
gone waste otherwise, up the 
smokestack. It works by exploiting 
the fact that a properly dimensioned 
tube that is heated at one end and 
has a porous heat absorbing 
substance (steel wool) separating it 
from the cooler end of the tube, will 
generate a sound.

If a loudspeaker is attached to the 
open end of the tube, the sound will 
oscillate the coil in the speaker and 
that moving coil will generate 
electricity (similar to how 
microphones work). As for the 
refrigeration part, if you take the 
same tube and drive a sound into it, 
the air moving past the heat 
absorber, the air compressing (and 
heating) and decompressing (and 
cooling) will cause one end of the 
tube to get hot and the other to get 
cold. So if two of these devices are 
combined, with one using heat to 
generate sound and the other using 
the sound to pump heat out of a 
small fridge with a modified 
loudspeaker/generator between the 
two, you have an extraordinarily 
useful device.

At the University of Nottingham, 
researchers in the department of 
electrical and electronic engineering 
have been working on the 
generator’s Linear Alternator – the 
part which turns the sound energy 
into electricity. The system uses 
special configurations of magnets 

Scoring
with the stove  

INNOVATION

s the light fades and the skies 
grow from a pale blue to a Adeep crimson, a labourer in 

Nepal returns home to cook dinner 
for her family. But, there are no signs 
of fret on her face. Instead, the 
woodstove that she just acquired has 
made things so much more simpler. 
That is because it uses just half the 
wood (or dung) of a regular wood 
fire, creates an even smaller fraction 
of the smoke and uses the waste heat 
of the stove to power a 
thermoacoustic generator, to create 
electric power. Even better, it works 
out cheaper than what they thought.    

The affordable, versatile domestic 
appliance that aims to address the 
energy needs of rural communities in 
Africa and Asia, where access to 
power is extremely limited, could 
well become the future in probably 
every household in the country. 

Original cooking fire.

The eco-friendly stove.

Paul Riley (second from right),
with some of the Score team members.

Modifications to reduce smoke and improve health.
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