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Elsurfning — smaka pa ordet. Kanske
nasta fluga. I alla fall om Evolo,
utvecklad av studenter vid KTH,

slar igenom.
Text & foto: Asa Bonthelius

— Det dr helt otroligt kul och ex-
tremt jobbigt fysiskt, sdger testpi-
lot Mikael Razola.

Det ér i borjan av juni som Bat-
nytt fir chansen att se Evolo in ac-
tion. Terminen &r slut, men nis-
tan hela gianget pa 15 studenter pa

62 BATNYTT 9/2009

KTH som under éret utvecklat den
“flygande” vattenfarkosten dr sam-
lat till testkorning pa Strémmen i
Stockholm.

— Ja, kursen ir slut sa det hir ar
fritid, men vi tycker att det ir skit-
kul, sédger Joacim Westlund som

4

dock inte &nnu provat p& Evolo.

Evolo drivs aven elmotor som ar
placerad lidngst ner pa “kélen” dir
det ocksa sitter barplan av delta-
typ. Man star pa huk och haller sig
ialuminiumramen dir det sitter ett
litet gasreglage, styr gor man med
kroppsvikten. Den dr ocksa forsedd
med ett dodmansgrepp. Ja, sedan ir
det bara att tuta och kéra — och hal-
la balansen forstas.

Utmaning att kora
Att bara Mikael Razola och i viss
man Mattias Kennestad 4r de enda
som provat pd att kora prototyper-

na har sin enkla férklaring:

— Nar vi borjade experimente-
ra med den i hostas sa var det kallt
och jakligt i vattnet. Eftersom ba-
ra jag och Mattias hade torrdrékter
sa blev vi frivilliga forsokskaniner.
Sen var jag lattast av oss tvé och s
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Att farkosten skulle g pa el, att
den skulle komma upp i cirka 15
knop och att den, framfor allt skul-
le vara rolig och utmanande att ko-
ra, det var ndgra av de kriterier de
15 studenterna pa 20-poingskur-
sen Marindesign/Littviktsdesign
hade att arbeta med nir projek-
tet presenterades for dem i hostas.
Alla dr sistadrselever pa Kungliga
Tekniska Hogskolan, KTH. Tio av
dem har gitt inriktningen Marina
system och fyra inriktningen Litt-
viktskonstruktioner.

= Vihade ett kort samarbete med
Konstfack i borjan av kursen, som

mest var inspirationsskapande. Ef-
ter det tog vi med lite av de erfaren-
heterna och skapade det hér kon-
ceptet, som i princip blev en bir-
plansburen vattenleksak med ba-
ra en stotta, en balanspunkt som
gor att det blir lite mer utmaning
att kora den, berdttar Mattias Ken-
nestad.

For vissthade man kunnat fa upp
hastigheten, men dd hade den ock-
sa blivit enklare att kora och det var
ju inte syftet.

— Nej, man méste balansera pa
den och vara aktiv for att kunna
kora den i det flygande ldget. Det

T A
Wﬁ;

QQWWARE RElcm -

Evolo dr en barplansburen vattenleksak som drivs av en 4 kW elmo-
tor och 16 stycken 3V-battericeller. Matt 2,31 x 0,7 meter. Lingst ner

pa den 80 cm 1anga "kélen” sitter de tva barplanen.

Nastan hela ganget bakom Evolo samlat. Frab v nst
Erik Jerilgard, Fredrik Bender, Mirjam Fiirth

kus Norberg, Mattias Kennestad, Joacim Wi

och Mikael Razola.
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man betalar for den utmaningen dr
att det blir mer motstdnd och in-
te lika hog toppfart, sdger Mattias
Kennestad.

Att vara sa manga som jobbat
med projektet har naturligtvis va-
rit en utmaning i sig. Alla har de
provat pa olika uppgifter, varit med
i projektledningen,
ansvarat for eko-
nomin, analyserat,
riknat, experimen-
terat och byggt.

— I borjan job-
bade jag framfor
allt med analy-
sen av hur den ska
fungera och se-
nare har det varit
mycket bygget av

som en sandwich-konstruktion.

Vilka problem har man dé st6tt
pa under vigen? Anders Lundell
ndmner tatningen. Motorn dr ju
placerad langst ner pd kolen och
batterierna lite hogre upp.

— I och med att vi tagit en mark-
nadsprodukt som vi plockat isir
och stoppat i s& har
vi haft en del pro-
blem att tdta all-
ting, som till ex-
empel luckan till
batterierna, s att
vi inte far in vatten
i systemet.

Mycket
labbande

Testpilot Mikael

den. Och d& har Jakob Kuttenkeuler, entu- Razola berittar att
vi haft stor nytta siastisk larare pa kursen.  en stor utmaning

av dem som laser
Lattkonstruktio-
ner som vet hur man bygger litt
och starkt.

Evolo ar byggd helt i kolfiber
och bade i flytkroppen och i bir-
planen dr kirnmaterialet uppbyggt

har varit konfigu-

rationen mellan de
bada bérplansvingarna. Den fram-
re stora vingen och den bakre lil-
la vingen.

- Det dr ett speciellt forhallan-
de mellan vinklarna pd dem som
gor att farkosten har ett stabilt l4-
ge. Den framre vingen har en po-
sitiv anfallsvinkel och den aktre en
negativ anfallsvinkel. S& den aktre
vill egentligen tryckaner farkosteni
vattnet och den framre vill dra upp
den. Det ar lite som ett flygplan. Vi
harlabbat jattemycket med vinklar.
Men ocksé med storleksférhallan-
det och olika vingtyper.

Men att det bara skulle vara en
kol var sjalvklart?

—Ja, for att f& det utmanande mo-
mentet. Har man tva blir den stabil
i sig sjalv. Uppgiften var ju att ska-
pa en vattenleksak och det tycker
jag verkligen att det har blivit. Det
ar kul, det dr blott och riktigt roligt
att kora den.
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Torvald Manners och Mattias Kennestad var ritt néjda nir Evolo,

som ett av tre projekt, stalldes ut pa KTHs bibliotek.

tre timmar, men det kan kompen-
seras av dyrare batterier. Och pri-
set skulle kunna hamna pé 90 000
kronor. Ett billigare och miljévin-
ligare alternativ till vattenskotern
saledes. Men att Evolo skulle slar
ut vattenskotern tror de egentli-
gen inte.

- Det dr tveksamt med tanke pa
den hastighet den har. Det hér ar ju
en helt annan typ av leksak, siger
Joacim Westlund. Det liknar mer
surfning, elsurfning dér du inte har
vagor.

Mikael Razola liksom de flesta
i ginget konstaterar att den storsta
utmaningen dnda har varit att dri-
va hela projektet med s ménga in-
blandade.

— Ja, att fa ihop alla och f4 alla att
jobba at samma hall.

Och just det ar egentligen ett av
deviktigaste malen med kursen. Ja-
kob Kuttenkeuler, som hallit i Ma-
rin design de senaste tio aren, me-
nar att detta ibland missforstés av
press och allménhet.

- Vér ambition i kursen ir ju
egentligen inte att tillverka bal-
la prylar, det 4r en biprodukt. Det
hir dr det sista studenterna gor i
sin utbildning och vi vill fi dem att

blomma ut som ingenjérer genom
att ta sig an ett svart projekt som
ar komplicerat, som man maste ha
ettriktigt systemperspektiv pa, dar
man maste samarbeta och 16sa en
massa problem som ér ofullstan-
digt definierade.

S fragan om nar den kommer

§

7

Joacim Westlund, Fatima Ekekrantz, Nils Wolter och Mattias Ken-

nestad pa utstéllningen, som pagar till och med den 14 augusti.

ut pd marknaden ér inte relevant, & §

menar han.

— Men det ér klart, det kan ju @

finnas intresse ... ®

Evolo var ett av
tre projekt som
man kunde folja
pa natet under
varen, KTH pa
insidan, med
totalt 50 000
besokare fran
ndra 60 lander.
320 personer
har ocksa foljt
KTH pa insidan
pa Twitter. Lis
mer om Evolo
pa www.evolo.
se, WWw.msy.se,
http://flygmac?7.
flyg.kth.se/cdio/
old_projects/
evolo/

Anders Lundell
och Joacim
Westlund tycker
inte att Evolo
ska jamforas
med vattensko-
tern.

—Det hér ar en
helt annan lek-
sak. Det liknar
mer surfning, el-
surfning dar det
inte dr vagor.
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High mode

Electric surfing - taste the word. Perhaps the next fad.
At least if Evolo, developed by students at KTH Royal

Institute of Technology, becomes successful.
Text & photo: Asa Bonthelius

"It's incredibly fun and extremely hard physically," says test pilot Mikael Razola.
It is in early June that Batnytt gets the chance to see Evolo in action. The
semester is over, but almost the entire group of 15 students at KTH who developed the
"flying" watercraft during the year is gathered for a test run at Strommen in Stockholm.

"Yes, the course is over, so this is free time, but we think it's great fun," says Joacim
Westlund, who has not yet tried Evolo.

Evolo is powered by an electric motor located at the bottom of the "keel," where
there are also delta-type hydrofoils. You squat and hold on to the aluminum frame
where there is a small throttle, and you steer with your body weight. It is also equipped
with a dead man's handle. Then you just honk the horn and drive—and keep your
balance, of course.

The challenge of driving

That Mikael Razola and, to some extent, Mattias Kennestad are the only ones who have

tried to drive the prototypes has a simple explanation:

- When we started experimenting with it last fall, the water was cold and miserable.
Since only Mattias and | had dry suits, we became volunteer guinea pigs. Then | was
the easiest of the two of us, and so | continued," says Mikael Razola.

But he is not a seasoned Evolo driver. The Evolo has only been tested twice
before, ten minutes earlier that day and on one occasion in May. But Mikael still thinks
the technology can be compared to riding a unicycle.
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Evolo is a portable water toy powered by a 4 kW electric motor and 16 3V battery
cells. Measures 2.31 x 0.7 meters. At the bottom of the 80 cm long "keel" are the
two hydrofoils.

The craft should run on electricity, that it should reach about 15 knots, and that it
should above all be fun and challenging to drive—these were some of the criteria the 15
students on the 20-credit course Marine Design/Lightweight Design had to work with
when the project was presented to them last fall. All of them are final-year students at
the Royal Institute of Technology (KTH), with ten of them specializing in Marine
Systems and four in Lightweight Structures.

"We had a brief collaboration with Konstfack at the beginning of the course, which
was mostly inspirational. After that, we took some of those experiences and created
this concept, which basically became a hydrofoil-based water toy with only one
support, a balance point that makes it a little more challenging to drive it," says
Mattias Kennestad.

Of course, you could have increased the speed, but that would have made it
easier to drive, which was not the purpose.

"No, you have to balance on it and be active to be able to drive it in the flying mode.
What you pay for that challenge is that there is more resistance and not as high a
top speed,"” says Mattias Kennestad.

Almost the entire team behind Evolo together. From left Nils Wolter, Erik
Jerilgard, Fredrik Bender, Mirjam Firth, Torvald Manners, Markus Norberg,
Mattias Kennestad, Joacim Westlund, Anders Lundell and Mikael Razola.
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Innovative boat designers Sven Hellstrom and Jurgen Sass were on hand for the
test run, and they lively discussed the KTH students' solutions.

Of course, having so many people working on the project has been a challenge
in itself. They have all tried different tasks, been involved in project management, been
responsible for the finances, analyzed, calculated, experimented and built.

- "In the beginning, | mainly worked on the analysis of how it should work, and later
on, it was very much built. And we have benefited greatly from those who study
Lightweight Structures who know how to build light and strong.

Jakob Kuttenkeuler, the enthusiastic teacher of the course.

Evolo is built entirely of carbon fiber and the core material in both the fuselage
and the hydrofoil is a sandwich construction.

So, what problems have been encountered along the way? Anders Lundell
mentions the sealing. "The engine is placed at the bottom of the keel and the batteries a
little higher up.

- Since we took a market product that we took apart and put in, we have had some
problems sealing everything, such as the hatch to the batteries, so that we do not
get water into the system.

A lot of lab work

Test pilot Mikael Razola says that a major challenge has been the configuration
between the two wings. The front large wing and the rear small wing.

- There is a special relationship between their angles that keeps the craft in a stable
position. The front wing has a positive angle of attack and the aft has a negative
angle of attack. So, the rear one actually wants to push the craft into the water and
the front one wants to pull it up. It's a bit like an airplane. We've done a lot of work
with angles. But also, with the size ratio and different types of wings.

But was it obvious that there would only be one keel?

- Yes, in order to get the challenging part. If you have two, it becomes stable in itself. The task
was to create a water toy, and | really think it turned out well. It's fun, it's wet, and really fun
to drive it.

At the moment, the team expects the Evolo to run for 40-45 minutes, then need to be
charged for perhaps three hours, but this can be compensated for by more expensive batteries.

And the price could reach 90,000 SEK. A cheaper and more environmentally friendly alternative

to the personal watercraft. But they don't really believe that Evolo would beat out tl{ie"jét'sk‘lf* I

At the bottom of the 80cm long prop are the delta-shaped carriers. In the front, the engmp 3180
is placed. Behind the rear one is the propeller. -
64 BATNYTT 9/2009
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Torvald Manners and Mattias Kennestad were quite pleased when Evolo, as one of their three
projects, was exhibited at KTH's library.

Joacim Westlund, Fatima Ekekrantz, Nils Wolter and Mattias Kennestad at the exhibition, which
runs until August 14.

- This is doubtful, considering the speed it has. This is a completely different type of
toy, says Joacim Westlund. "It's more like surfing, electric surfing where you don't
have waves.

Mikael Razola, like most of the team, notes that the biggest challenge has been
running the whole project with so many people involved.

- Yes, to bring everyone together and get everyone working in the same direction.

And that is actually one of the most important goals of the course. Jakob
Kuttenkeuler, who has taught Marine Design for the past ten years, believes that this is
sometimes misunderstood by the press and the public.

"Our ambition in the course is not really to produce cool stuff, that's a by-product.
This is the last thing the students do in their studies, and we want them to blossom
as engineers by taking on a difficult project that is complicated, that you have to
have a real system perspective on, where you have to collaborate and solve a lot of
problems that are incompletely defined.

So, the question of when it will be on the market is not relevant, he says.
- But of course, there may be interest...

Evolo was one of three projects that could be followed online during the spring, KTH on
the inside, with a total of 50,000 visitors from nearly 60 countries. 320 people have also
followed KTH from the inside on Twitter. Read more about Evolo at www.evolo.se,
www.msy.se, http://flygmac?. flyg.kth.se/cdio/old_projects/evolo/

Anders Lundell and Joacim Westlund don't think Evolo should be compared to the jet

ski.

- Thisis acompletely different toy. It is more like surfing, electric surfing where there
are no waves.
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