ELECTRIC DREAMS
Nick Rufford pilots the world’s first electric plane certified for passenger flights. It can stay up for one hour only. Will it catch on?
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I

’m banking low over the Thames estuary in a
small plane that could change the future of
flight. It has no combustion engine and it
doesn’t burn jet fuel or avgas (aviation gasoline).
Up here, where the air is rarefied, as Frank
Sinatra nearly sang, its zero-emissions motor
helps keep it that way. It’s also a hoot to fly — so
easy I can control it with one finger on the
joystick. It’s made from carbon fibre and Kevlar
by a company called Pipistrel and it’s so light it
cruises using about the same power — 26kW
— as a dozen electric kettles. I complete the
turn over the Queen Elizabeth II Bridge, and level up.
In the distance are the O2 Arena, the skyscrapers of the
Isle of Dogs and the landing strip at Damyns Hall from
where I’ve just taken off. More like a scout hut than an
airport, this tiny aerodrome seems an inauspicious
place to start a revolution in aviation.
The Pipistrel Velis Electro is a flight trainer, used for
teaching by instructor Deepak Mahajan who’s also the
importer of this, the only electric plane to be certified
by the European Aviation Safety Agency. From the
modest corrugated iron hangar that houses Fly About
Aviation, his flying school, to the end of the grass
runway it’s only a short taxi and take-off but in this
futuristic plane it feels like a giant leap for mankind.
Test pilot and astronaut Neil Armstrong might have
said so himself if he’d lived to have a go. In his heyday
aerospace engineers could put a man on the moon but
building a battery-powered passenger plane was pie in
the sky. Armstrong certainly would have approved of
the no-fuss take-off. Pilots of piston planes must run
through exhaustive pre-flight checks of fuel pump,
mixture, carb heat, alternator, magnetos and more.
In the Electro you make sure both battery packs are
powered up, glance at the temperature readouts, and
that’s it. Start-up involves flicking four silver toggle
switches for the master, avionics, battery and power.
Forget warming up, it’s ready to fly.
The Electro is also cheap to run: £2.50 an hour
in electricity, compared with ten times that in fuel
for the combustion version. Conventional aircraft
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require periodic overhauls in which the engine and
gearbox must be stripped and components, oiled,
cleaned or replaced.
Fans of the Disney Planes films will remember when
Dusty Crophopper’s discontinued epicyclic reduction
gearbox fails, condemning him to the scrapheap. That
couldn’t happen with the Electro because it has no
gearbox. The Electro’s limitations are akin to those of
electric cars: range and recharging. It can cover about
100 miles on a charge, a sixth of the distance of its
petrol-powered equivalent, and stay in the air for only an
hour; less if it’s carrying passengers between airports
because of rules about keeping “fuel’ in reserve. But it’s
worth remembering that the Wright brothers’ Flyer
managed only 57 seconds in the air on its maiden outing.
A useful analogy is the EV1 — an electric car built by
General Motors for three years from 1996 and widely
derided for its technical shortcomings but which
proved to be the start of something big.
Aviation releases a billion tonnes of carbon each year
into the atmosphere and its 2.4 per cent share of
manmade greenhouse gases is rapidly growing thanks
to a boom in cheap flights in developing countries.
Zero-emissions planes could make a big difference.
A single plane trip from London to Berlin produces
0.6 tonnes of CO2 — an amount equivalent to that
saved by three years of household recycling. A return
flight from London to San Francisco emits
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around 5.5 tonnes of CO2, more than twice that from a
family car in a year.
Neverthless, it’s going to take time, and probably
tighter emissions controls on conventional aircraft to
give electric aviation the breathing space it needs.
“It’ll take legislation as well as innovation,” Mahajan
acknowledges. “If politicians are looking for ways to
reduce environmental damage, it’s an easy win.”
Legislation is on its way. In the US, the Federal
Aviation Authority last December ruled that aircraft
flying in American airspace would from 2028 have to
comply with new greenhouse gas limits. That date is
just over the horizon in terms of the time it takes to
design and build aircraft. Other countries are expected
to follow suit. With a flurry of interest in electric
aviation from Boeing and Airbus, passengers may not
have too much longer to wait before flying is a breath of
fresh air. And when it is, they might pause for a moment
to think of the batman of Slovenia.
Flitting across the darkening skies of Sovietcontrolled Yugoslavia, Ivo Boscarol was a mysterious
figure whom local residents called the human bat. Each
evening, as soon as flights to and from the tiny airport
in the town of Adjovscina had ended and the hangar
was locked, a jerry-built aircraft with a batlike silhouette
would appear. It was 1979 and Boscarol, an inventor and
amateur aviator, had hand-stitched a glider wing from
material used for mattress covers and fitted the engine
from an East German-built Trabant car. Scarcity was
the mother of invention in pre-independence Slovenia
and Boscarol was forced to improvise and adapt.
“We were doing everything by ourselves at the time,”
recalls Boscarol, 65. “We were sewing, we were cutting
the tubes, we were drilling the holes. It wasn’t possible
at the time to buy anything ready-made.”
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With his wife, Vida, as his business co-pilot, Boscarol
formed a small company to make and sell his microlights, calling it Pipistrel after his nickname (pipistrello is
Italian for bat). When Vida died from skin cancer in 1995,
he threw himself deeper into his work, progressing to
lightweight planes and then experimenting with battery
power. Others had tried but the idea had never taken off.
A test pilot flew the first manned electric aircraft in
1973 but the bulky batteries meant there was no room
for passengers and it could stay in the air for only
14 minutes. Another 24 years elapsed before the first
production electric aircraft went on sale, a single-seat
glider with a small motor to get it aloft.
Boscarol’s early attempts were greeted with
scepticism. “People were asking me how long are the
electric leads [to power the aircraft from the ground]
and how far can you fly,” he recalls. It took 14 years of
trying, and failing, for the Velis Electro to become the
world’s first — and so far only — electric plane certified
for commercial use and passenger flights. Based in two
modest-sized factories in Ajdovscina, the company is
now struggling to keep up with demand. Boscarol has
just upped production from four Electros a month to
six. His latest customer is the Danish air force, which is
testing electric planes to train its pilots.
“We are getting more orders for electric aircraft than
for all the others together. It’s like with electric cars,
nobody will stop this. At this moment we are the only
ones in the world offering the type of certified aircraft
that can be used for commercial operations and training.
Others will come, of course, and competition will grow,
but it’s not easy to type certify [a new category of ]
aircraft because the regulations are very strict. With the
Velis Electro, there is still nobody hard on our heels.“
It’s a success story in the “built in a shed” tradition of
aviation pioneers. The first manned flyer took off in 1903
from a hill near Kitty Hawk, North Carolina. Orville
and Wilbur Wright built it in stolen moments while
running their bicycle repair shop. Dave Unwin, from
Pilot magazine, who has also tested the Velis Electro,
says there are obvious parallels. “If you are still thinking
‘the Electro can’t do this and it can’t do that,” you’re
probably the sort of person who, in December 1903,
would’ve asked [of the Wright Flyer] “What use is that
thing? It can’t carry a passenger, and even more
irritatingly, while the Wrights are messing about with
their useless flying machine they’re not fixing my bike.”

A

century ago, the Wright brothers’ success
drew other inventors to the possibilities of
powered flight. Likewise, a new wave of
pioneers is taking to the air in an array of
weird and wonderful clean-flying machines.
At least 20 companies are blazing a vapourfree trail, hoping for safety approval. Harbour
Air, based in Richmond, British Columbia,
retro-fitted a de Havilland with batteries and motor to
create the eBeaver seaplane. More accurately, it’s a
“puddle jumper” because it hops between Canadian
lakes. A Bristol-based company, Vertical Aerospace,
plans to launch an electric air taxi service in partnership
with Virgin Atlantic using a four-seater aircraft it says
will be able to take off and land vertically. The VA-X4
could be ready to ferry passengers to and from Heathrow
and cities in the south of England as early as 2025.
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If Pipistrel is aviation’s Tesla then, like the disruptive
Californian carmaker, it has forced the big players to
take battery power seriously. Anxious not to be caught
dozing on autopilot, aerospace giants are circling.
Rolls-Royce, the jet engine maker, has snapped up
Siemens’s “eAircraft” business, announcing its
intention “to play a role in the ‘third era’ of aviation”
(the first and second eras being piston-powered
planes and jets). Rolls is adapting a conventionally
powered turboprop aircraft, the P2012, with the aim of
putting an electric version called the P-Volt into service
in the next five years. It’s joined forces with Tecnam,
an Italian airframe maker, and Wideroe, a Norwegian
operator, to boost its efforts. “The P-Volt would carry
four to twelve people a couple of hundred nautical
miles,” says Rob Watson, director of Rolls-Royce
Electrical. “As [battery] cell chemistry improves over
the next 10 to 15 years, that range will get further
and the payload will get larger. It’s a bit like electric
cars. The first version of the electric car maybe had a
range of 40 miles. Now you can have an electric car
with a range of 300 miles and you can see how that will
reach to 600 miles in the next couple of iterations of
battery. It will be the same principle for aircraft.”
To demonstrate the potential, Rolls-Royce is at the
time of going to press preparing an attempt on the
electric airspeed record, which stands at 212mph. Its
plane is the Spirit of Innovation, powered by three
electric motors and 6,000 battery cells with a combined
weight only the same as the engine and fuel tank of a
conventional aircraft. “I’m just excited to see what the
full potential of the technology is, says Watson.”
Rolls-Royce’s closest rival may be Heart Aerospace,
based in Gothenburg, which also says it is five years
from putting into service a 19-seat battery-powered
passenger plane called ES-19. The plane will look and
feel like a normal aircraft but in place of four turboprop
engines under the wings there will be four electric
power units called nacelles — packing the battery
equivalent of “eight Tesla cars”, according to Anders
Forslund, the CEO. Forslund acknowledges that it
may take further advances in battery technology to
achieve his goals, and is anticipating breakthroughs
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by the time his planes are ready to fly. The company
recently won advance orders for 200 electric planes
from two big American carriers, United Airlines and
Mesa Airlines. Once the world’s largest operator of
19-seater aircraft, Mesa shut down many of its routes
connecting American towns and cities when the cost of
keeping its fleet of turboprops in the air lost out to
cheaper car travel. It aims to revive its service with
electric planes.
Scenting opportunity, investors are showering
start-ups like Heart with cash. With initial help from
the Swedish government, Heart has to date secured
more than $35 million in venture capital from backers
including Y Combinator — a Silicon Valley start-up
“accelerator” noted for helping Airbnb get going,
and Breakthrough Energy, a climate fund started
by Bill Gates.
Y Combinator is backing another hopeful, Wright
Electric, named after the pioneering brothers. The
Albany, New York-based company has partnered with
the budget airline easyJet with the aim of producing an
electric engine for a 186-seater plane. Test-flights are
due in 2023 before the Wright 1 plane takes to the
skies commercially in 2030. In theory it will be able
to fly for about an hour, suitable for short hops such
as London to Paris or Amsterdam. About 40 per cent
of global aviation emissions are said to come from
short-haul journeys. Johan Lundgren, easyJet’s
chief executive, declared: “It is exciting to see their
[Wright Electric’s] ambitious timeline for testing and
entry into service.”
Ambitious is a word that often crops up in electric
aviation. Depending on your viewpoint, it can mean
visionary or improbable, with some projects veering
towards the latter. Boscarol warns that the Electro
succeeded where grander projects stalled because
bigger is much, much harder, and may be beyond the
reach of current battery technology. For an electric
aircraft to travel significantly further and carry more
passengers, Boscarol believes it will need to store
hydrogen on board to power fuel cells. It’s a proven
technology, used in electric cars like Toyota’s Mirai and
Hyundai’s Nexo. ZeroAvia, a British-American
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aircraft developer, is already working on the idea and
believes by 2026 (five years is a popular time horizon) it
will be able to fly an 80-seat aircraft over 500 miles
using hydrogen fuel cells.
Boscarol is planning his own hydrogen-electric plane
called the Miniliner, with a 20-seat capacity. Thinking
big is what gives him the energy to put in 16-hour days.
“I’m one of not a lot of people in this crazy world who
can say that hobby is business and business is hobby. So
I’m waking up in the morning at 5am and I’m going to
sleep late in the evening and I’m all day on holiday.
What privilege I have.”
He laughs at the suggestion he’s reaching retirement
altitude and will be forced to level off. “I’m nearly 66
but I say I’m three times 22. Our next aircraft will be
capable of flying at 500-600 kilometres. Before long
there will be no need any more to buy aircraft that are
noisy and polluting. If you see our Earth from space,
you will see a tiny blue belt around it: that’s our
atmosphere. This should be the first target of
everybody, to take care of the atmosphere.”
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t 1,500ft I ease back the throttle of the
Electro — which is more like a hi-fi volume
control than a conventional stick. The
propeller spools down to a gentle hum.
It’s so quiet in the cockpit I can remove
my headset and chat to my instructor.
Marjahan explains the decibel level is
70 per cent less than a conventional aircraft
— one of its big advantages. While the big planemakers
are looking ahead to a world of international travel
using zero-emissions planes, he’s looking down at the
patchwork of grass airstrips below. There are about
680 small airfields dotted around Britain. Electric
planes offer the prospect of reviving these as local hubs
to feed bigger airports, easing traffic congestion and
parking problems around overcrowded airports such
as Heathrow.
So far only eight airfields are equipped to recharge
battery-powered aircraft like the Electro. The furthest
flyers can travel is from Popham in Hampshire to
Wickenby in Lincolnshire. Installing more chargers will
enable commuters to hop between airfields, as well as
providing a low-cost service to remote communities
such as those in Scotland and the Scillies. It’s a
challenge not unlike developing a network of fast
chargers for electric cars on Britain’s roads.
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There are other benefits. Many older airfields are
hedged around with housing. Planes like the Electro are
likely to attract fewer objections on noise grounds.
There are plans for Britain’s first electric airline,
NEBO Air. Passengers who want to experience electric
flying will, for a modest outlay of £150, embark on a two
stage flight in an Electro from Damyns Hall to Great
Oakley in Essex — to stop for a coffee and battery
recharge — and then on to a private airstrip in Suffolk.
Sergey Gratchev and Celeste Goschen, two pilots who
met during flight training, aim to begin the service next
year. For an extra £150, passengers will be able to stay
overnight at the couple’s farm in a yurt or treehouse.
Clearly it’s for eco-pioneers rather than passengers in a
hurry. But cheap-to-operate electric planes could mean
a renaissance in commuting by air, recalling the
halcyon days of aviation in the 1930s and 1940s when
small planes shuttled between local landing strips and
flying boats took off from stretches of open water like
Poole Harbour.
“There’s a lot of talk about flying cars but they’re
always just around the corner and never arrive because
they’re too impractical and expensive,” Mahajan says.
“The future is already here. Electric planes give you
freedom of the skies.”
Buckminster Fuller, the American philosopher and
inventor, famously argued it was unrealistic “to
change things by fighting the existing reality.” Better,
he said, “to build a new model that makes the existing
model obsolete.”
Electric aircraft will succeed by being cheaper and
more versatile than their combustion-driven
counterparts. Already the operating cost is falling. The
Electro’s two battery packs — one in front of the
cockpit, the other behind — must be replaced after
2,000 cycles (take-off and landings), roughly every
four years. Currently that interval and cost — $20,000
— is roughly the same as a 2,000 hours engine overhaul
on a piston-powered light aircraft. As the price of
batteries drops further it will give planes like the
Electro an overwhelming economic advantage,
Mahajan believes.
“Piston-engine aircraft are costly because there are
so many moving parts to maintain. The only
components of the Electro that wear out are the main
bearings, cooling pumps, door hinges and tyres,” he says
proudly. “I’ve been flying for half a century. This is the
biggest thing to happen in aviation in my lifetime.” n
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