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flights 'within two vears

ZeroAvi says the water-emitting planes which have wi
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An aviation company plans to run
commercial flights using an electric
engine that creates no carbon emis-
sions by 2025.

ZeroAvia has flown nine test flights
with its hydrogen-electric engine at
Cotswold Airport, near Cirencester.

The only emission created by the
engine is water.

Sergey Kiselev, Vice-President of
ZeroAvia, said the engine would help
achieve "the decarbonisation of avi-
ation".

Many other aerospace firms are
developing engines that run on hy-
drogen, but most are not expecting to
fly commercially until 2035. So how
have they doneit, and could it be pos-
sible to fly without causing climate
change much sooner than people had
thought?

How does it work?

The Gloucestershire-based com-
pany are moving much faster because
theyare not designing an entirely new
aircraft,

ZeroAvia is working on the Dorni-
er228, a conventional 19-seater plane
that has two propellers, usually pow-
ered by kerosene.

One of these has been replaced by
an electric engine, and the electricity
is generated on-board using a hydro-
gen fuel cell. For the testing period,
the other engine remains fuelled by
kerosene, in case of failure.

Butoncethe technology is proved,
both engines will run on electricity
from the hydrogen fuel cell.

Only the new engine needs to pass
safety tests, and the company is work-
ing with the Civil Aviation Authority
to achieve certification.

Test pilot Jon Killerby flew the air-
craftand told me that once airborne,
they have managed without the ker-
osene engine.

"We can throttle right back on the
conventional engine," he said, "and
fly purely on the hydrogen electric
system, it generates enough thrust
to fly the aircraft level.

"It really is amazing how well it
works."

Isitreally 'green'?

Hydrogen fuel cells are not new,

tnessed nine test-flights would be commercialised in 2025

and have been widely used in cars
and trucks.

They use a chemical process called
"reverse hydrolysis" which combines
hydrogen with oxygen and creates
heat, water vapour and, crucially,
electricity.

Sothe on-board engine creates no
greenhouse gases.

But what matters is where you get
your hydrogen.

At Bath University, Prof Tim Mays
has been studying hydrogen for 30
years. He runs the UK Hydrogen
Research Hub which has just been
awarded £11 million to explore how
hydrogen can help combat climate
change.

He explained: "At the moment
people make it by treating natural gas
with steam, which is about as unsus-
tainable as it gets."

But it is also possible to use elec-
trolysis to split water into hydrogen

and oxygen, using renewable elec-
tricity.

"That makes green hydrogen,
which is what the aviation industry
needs," said Prof Mays.

"It's a really serious option, be-
cause we do need to replace kero-
sene.”

How big, how far?
Itis not a big plane.

The Dornier 228 will carry about
12 passengers with the hydrogen
engine on board. It can fly about 250-
310 miles (400-500 kilometres), ac-
cording to Chief Commercial Officer
Sergey Kiselev.

That would get you from Bristol
Airport to Newcastle, or London to
Paris.

By 2027, the company plans a
larger hydrogen-electric engine
which would power bigger aircraft.
This could carry around 50 passen-

gers and go nearer to 620 miles (1,000
kilometres).

What are the problems?

"Like all technologies, there are
challenges," smiles Prof Mays.

"Making it, transporting it, and
storing it."

The aviation industry needs to
build an entirely new infrastructure.,
Hydrogen production centres, a net-
work to get the fuel to airports, stor-
ageatairports, thelot. And hydrogen
is very different from conventional
kerosene.

Hydrogen takes up a lot of space.
To carry it all manageably, the gas is
compressed to 350 or 700 times at-
mospheric pressure.

Even then, it takes up more space
than kerosene. If you want to trans-
portitasaliquid, you must first chill
it to 253 degrees below zero.

So exactly where to make it, how
to move it around and store it are all
being examined now by airports and
aerospace firms.

Prof Mays put it like this: "You can
fly using hydrogen as a fuel, but it is
not optimised, not super efficient yet,
and the infrastructure is not there
yet."

Will airlines use hydrogen?
The hangar in the Cotswold Air-
portis small, and far from the big re-
search labs of Airbus, Rolls Royce and
Boeing.

But ZeroAvia already has orders
for more than 1,500 of its first engine.

Air Cahana is one, a new Califor-
nian airline with "a mission to decar-
bonise aviation".

Another early customer is closer
to home, the environmental entre-
preneur Dale Vince, who founded re-
newable energy firm Ecotricity.

Mr Vince is launching an airline
called "Ecojet", which will use the Ze-
roAvia engines on passenger flights,
atfirst from Edinburgh to Southamp-
ton.

He said: "The question of how
to create sustainable air travel has
plagued the green movement for de-
cades.

"The desire to travel is deeply
etched into the human spirit, and
flights free of CO2 emissions, pow-
ered by renewable energy will allow us
to explore our incredible world with-
out harming it for the first time."



