
PlanetSolar 
First 100% solar around the world 

PlanetSolar was initiated by the Swiss 

Raphaël Domjan and has its headquarters in 

Lausanne, Switzerland. 

The MS Tûranor PlanetSolar, built in Kiel, 

Germany, is a catamaran powered exclusively 

by solar energy. 

PlanetSolar is behind many technological 

advances, especially in the field of composite 

manufacturing and storage of solar energy. 
 

PlanetSolar uses weather forecasts offered by 

MeteoFrance. An innovative software has 

been developed specifically for this expedition 

with the support of the HEIG-VD in Yverdon 

and the French society ADRENA. 

The MS Tûranor PlanetSolar is now in 

operation and it’s use will be especially 

focused for scientific purposes. 

iese.heig-vd.ch 

www.heig-vd.ch/rad/sim 

www.planetsolar.org   
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The PlanetSolar project & HEIG-VD Contributions 

Solar routing 

Data analysis 

• Departure:  27/09/2010 from Monaco 

• Arrival:  04/05/2012  

• 26 countries visited 

• 52 Stopovers 

• More than 60’000 km exclusively powered by the sun 

The solar routing of a boat is a specific problem and, 

compared to a car, has a lot more parameters to deal with. 

Indeed, there is no precise route to follow, it undergoes 

ocean currents, wind, and the energy intake/consumption is 

strongly dependent of the weather forecast. 
 

The energy chain of the boat had to be precisely modelled. 

The main components of this system are the photovoltaic 

panels, voltage converters, batteries, motor drives, motors 

and propellers. 
 

Calculating the fastest route between a starting and ending 

point in a road network is usually done using variants of 

Dijkstra's algorithm. However, the routing of a solar boat 

requires thousands of times more calculations. 
 

Once this was done, the model was integrated into a 

computer program that would calculate the optimal route 

and sailing speeds. For example, a detour might be 

preferable in order to avoid a cloudy region and store more 

energy for the night. 

• Length: 35 meters / Width: 15 meters 

• Height: 6.1 meters / Weight: 95 tons 

• Solar cells: 512 m2 with a max. efficiency of 22.6% 

• Maximal power of the engines: 120 kW 

• Average consumption of the engines: 20 kW (26.8 HP) 

• Crew: minimum 4 people 

The path is  indicated by a line which color shows the 

state of charge of the batteries (full charge is green, and 

the minimum in red). 

The data analysis showed that the propulsion system had been 

designed to cruise at about twice the speed that the Tûranor 

PlanetSolar did. This resulted in a usage of the propellers at a 

slightly lower efficiency. 

Following this, the propellers were changed in order to be better 

adapted to the way the ship sails. 

An interesting observation was that, during the world 

tour, the boat’s drag was approximately twice as much 

as the drag measured in calm conditions. 
 

All the electrical systems were analyzed and some 

minor problems were detected. An onsite observation 

and measurement campaign was carried out and 

allowed to identify the origins of the problems. For 

instance, what seemed like broken solar cells turned 

out to be shadings due to the cockpit and front wing 

mechanisms. 
 

Except the improvement of the propelling chain, the 

analysis did not detect any major dysfunction, nor 

degradation in the system. 
 

This PlanetSolar adventure shows that electro-solar 

technologies are also well adapted to sever marine 

conditions ad open new perspectives for renewable 

navigation. 
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