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Flies by night

Following six years of development, the Solar Impulse HB-SIA is said to have the potential to become
the first manned solar aircraft to fly continuously through the day and night. Jon Excell reports

ANDERE BORSCHBERG has particularly
good reason for ensuring that the strange-
looking aircraft currently housed in a
hangar on the cutskirts of Aurich is
sturdy and safe encugh to fy in.

That's hecanse when it takes to the
shy next year in an effort 1o become the
first manmed solar aireraft to v continu:
ously through the day and night
Borschberg — or his partner in the pro-
ject, Swiss balloonist Dr Bertrand Pic-
card — will be sitting in the coclkpit.

Unveiled earvlier this summer, anid due
to make its maiden test-Night nesxt montlh,
the Solar npulse HE-S1A iz the vesull of
six years of intense desipn and develop-
ment and, its developers hope, the Tore-
runner wa follow-on solar aireraft that
will cireummavigate the worlil.

Coversd in 200m? of solar cells, oasl-
ing a wingspan of H1m (the same as an
Adrbus A30 and welghing just 1,6000kg,
the airerafl is, claimed Borschberg, at
least five times lighter than a high-per-
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The Salar Impulss
HE-514 |5 able to
take off under itz
oW power &t a
spoad of 35km/h
and has an
average fiying
spead of Thm/h

EEP14/5/2

‘We are fighting everywhere to save some
grams, working with project pariner Solvay
to find lighter materials’ anre sorschoerg

fermance glider of equivalent sie,

Alle e take off under its own power
ata speed of 3akmsh, 1L has an averaps
Axing spead of 70km b and & maximum
altitude, owing toan unpressurised
covkpit, of 27,9006 (§.500m),

[ts 12,000 silicon solar cells, suppl ed
b I8 Firm Sunpower, are each 150
micrens thick and have a conversion
efficieney of 22 per cent, These are not
the most eflicient cellsan the market,
bt thes are among the lightest, and
weight, explained Borschhers, is every-
thing. He said: "We are fighting every-
where to save some grams, We have
wsed extremely thin lavers of carbon

canpesite or the major pares, . and
wenrleed with fproject partner] Solvay o
find lighter materials, such as special
Foan for insulating the pondalas aned
cockpit,” He added that the design team
has even optimised the amount of glos
used inthe quest for weight savings.
The salar cells supply ensrpy via
alectric motors to the aireraft’s lour
twin-bladed 2.3m-dianmeter propellers
and also charge lithivm-icn batieries
that power it during the night, This
elecirio propulsion system has been
designed with help from another of the
induztrial partners, Omega, part of the
Swateh group, which has experience in
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eleciric propulsicn from itz early cxperi Borschberg and
ments on the Smart car, hig taam hava
Althougzh it has not vet Down, ennen carafully
Borschhery is confident that the aircraft optimised the
will perform as planned thanks to a spe- amaunt of glug
cially desizned simulation tool developed used on the
fin- the project by French engineering abreraft In
group, Altran, thelr quest for
Hirsaid: "We can v the aicerafl wlght zavings

virtgally in real meteorological concdi-
tionsaround the searld to allew us 1o
evaluate the real potential performanece
of the airplane, [This] mission simula-
tor. . stmulates all the energy balance of
thirairplane when it flies around the
worldl; hose much energy it collects, zalar
cell by solar eell, It takes into aecoune the
time of the dav, the day of the year, how
much power it uses depending oo alti-
tucde, and many other conditions.”

A variation on this svstem will also
b wgedl Lo prepare for the real Mights,
Borschbers explained thar this will take
inlo acemant weather forecasts and then
plan in advance the eptimum ronte for
the aircrall,

Az well a2 ensuring that the aircraft
makes the best possible pse of sunmy con-
ditions, this capability will also help it
aveid porentially dangerous weather con-
ditions. “The alrcrafl is designed wichin

an envelops that allows it to take 3508
ani -L.Ags, which is the standard etve-
lope of a transport airplans, 50 in terms
af striucture and Lhe loads it can take
thore are no problems,’ said
Borschberz. "The problem is how von
control such an aireraft because it iz
extremely lighl and very sensitive to
turbulence... so we will avoedd cumu-
Tenimbus clowds and the jel stream.”

Becanse these calenlations require
some fatrly helly processing and rely
o up-to-the-minnte weather forecasts,
the planned round-the-world efTore will
he brolien dowt into five threee- to four-
day long intercontinental chunks, each
ane interspersed with a brealk to plan a
flight path for the next section,

In the meantcime, Borschbers and
his team are making the final prepara-
lions for the Arsl protocype's maiden
flight next manth,

Thotigh this will be carried out by a
test-pilot, all later flights, ineluding the
day-night attempts, will be piloted by
either Borschbers or Piccard, While he
15 elearly excited by the challenge, he
warned that the aireratt™s mechanical
control system — chosen 5o thal crall
car still be fiown iF the electric systems
fail — will make piloting iba phyasieally
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draining experienca. He said: “We have
very big aileron surfaces — these are
very big surfaces that are moved manu-
ally by the pilot se it is guite a lot of
affart,,, we have teied to make them
acrodynamically balanced =o the forees
in the cockpit do not excesd what the
pilot car do.”

Clearly, for the lonper flights that
will be carvied oue by the follew-on air-
craft, an easier-to-use eleelrical conlrol
svstem would be desirable, but no deci-
sian has been made on this yel.

In general, the round-the-world ah-
craft is expectad to he roughly the same
dimensions as the current mode] -
albeit with & larger, more comfortable
cockpil — but Borschberg anticipates
further reductions in weight and
improverments in efficiency.

One of the areas of improvement is
likely to e dn the hatiery lechnolosy,
He said; “The new push in renswahle
anergy in the LIS and other countries
leads to faster development of new hat-
tery technelogy, When we started we
hiaed about 150w hs/ ke — now we are at
fanwhs kg and next vear we hope o he
at 24t h ke, I something else came out
that coulld douhle the capacity of the
battery it would change the potential of
gueh an airplane and that's what we are
looking ae very carefully.'

Whatever improvements might cone
further down the line, it's anlikely that ¥
Solar Tmpulse will kick-start a new era
of solar-powered civil aviation. Foer
Borschberg, the initiative has a morg
symbolic purpose, and will, he believes,
miake people think ahout what can ha
achieved wilh renewable energy. "We
Iope that it peaple see chat we can o it
in the air thesy will aceelerate the inte-
gration of these technalogies on the
around... that would be how we wouhl
measure the suecess of this project.”
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