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To whom it may concern,

This is to certify that the attached translation from Swedish into English is an accurate 
representation of the attached document, designated as Translator.

I, Ingmarie Rohdin, Translator for Universal Translation Services declare the following:

1. I am a qualified translator fluent in both Swedish and English.

2. I prepared an English-language translation of the Swedish-language document
designated as   Translator_. Both the original and the translation are attached to this 
certification.

3. To the best of my knowledge, the translation is true, full and accurate.

I declare under penalty of perjury under the laws of the United States of America that the 
foregoing is true and correct.

Signature of Translator: ________________ 

Date: 10/26/2023 
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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: Åsa Bonthelius 

- "It's incredibly fun and extremely hard physically," says test pilot Mikael Razola.
It is in early June that Båtnytt 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 Strömmen 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 I had dry suits, we became volunteer guinea pigs. Then I was
the easiest of the two of us, and so I 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. 

62 BATNYTT 9/2009 
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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 
Jerilgård, Fredrik Bender, Mirjam Fürth, Torvald Manners, Markus Norberg, 
Mattias Kennestad, Joacim Westlund, Anders Lundell and Mikael Razola. 
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Innovative boat designers Sven Hellström and Jürgen 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, I 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 I 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 the jet ski. 

At the bottom of the 80cm long prop are the delta-shaped carriers. In the front, the engine 
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://flygmac7. flyg.kth.se/cdio/old_projects/evolo/ 

Anders Lundell and Joacim Westlund don't think Evolo should be compared to the jet 
ski. 
- This is a completely different toy. It is more like surfing, electric surfing where there

are no waves.
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