


idea of using the kinetic energy of water in large rivers to generate energy 
started in the late 1970s. A current speed of 1m/s represents an energy density 
of 500 Watts per square metre of cross section. Water current turbines extract 
some of this energy and convert it to electricity or mechanical shaft power to 
drive a pump. These turbines are quiet and non polluting in use.  

The power output from a turbine depends on its efficiency at converting the 
available energy, its size and the river velocity at the turbine site. The velocity is 
particularly important because a doubling of water velocity gives an eight fold 
increase in energy density.  

Battery charging water current turbines  

Marlec Engineering, leading wind charger manufacturers, and Thropton Energy 
Services, water turbine specialists, have joined forces to develop a revolutionary 
new battery charging water current turbine.  

The 1.8m diameter turbine has been designed to generate free power when 
moored on any river or canal deeper than 1.75m and flowing at between 0.45m/s
(1 mph or 0.87 knots) and 1.5m/s. The turbine can be mounted onto the back of 
an ordinary open boat, providing it is more than 5 metres in length. It starts 
charging batteries at 0.5m/s and can charge up to five 12 or 24 volt batteries 
simultaneously at 1.5m/s. The exceptionally low water current speed required to 
start the battery charging generator has been achieved through aerodynamic 
blade design and the use of a high efficiency low friction alternator.  

Power from the turbine is stored in the batteries and between ten and twenty car 
batteries can be recharged every day at a good site. This power is then available 
for running 12V appliances such as lighting, vaccine refrigerators, portable TVs, 
radio communications equipment and inverters to operate 240V a.c. appliances. 
Larger machines can also be supplied with a generator suitable for battery 
charging.  

The battery charging turbine needs at least 1.75m of water depth. A site survey 
is not necessary before installing this machine as the rotor is protected against 
hitting the bottom and the machine automatically tips out of the water if the 
current is faster than 1.5m/s.  

 



 
 

Specifications of the water current turbine  

The water current turbine uses a large, three blade turbine which is rotated by 
the force of a free stream of water. The turbine is installed over a floating base 
and tied to the river bank through cables which anchor it. It also has a long piece 
of wood attached, which gives access to the floating base and stability to the 
system.  

The shaft of the turbine is coupled either to an electrical generator or to a small 
pump if it is to be used to raise water onto the river bank for irrigation. The 
amount of energy available in the flowing water depends on the area swept by 
the turbine and on the cube of the water speed. In the Nile, for example, 
turbines with a swept area of 10m2 operating in a river speed of 1metre/second 
generate about 3 kW of power per unit. In places where the river speed is higher,
the energy available increases greatly and, with 1.2 metre/second flow, the same
machine can produce up to 5kWatts of power.  

The Peruvian turbines are stand-alone units and have a maximum power output 
of about 2kW. The size of the machines, hence generation capacity, can be 
higher if suitable river conditions exist, that is depth, width and speed of the 
flow. However, it is also possible to get larger power capacities by installing 
various units in parallel. To keep the capital cost down the turbines have been 
designed for local manufacture.  

Safety measures  

The system incorporates a furling device that lifts the turbine out of the river if 
the water current speed exceeds the preset maximum. As the unit furls the 
turbine is electrically braked to avoid the blades freewheeling, reducing 
unnecessary wear and tear. The rotor is also protected against grounding or 
damage from floating debris. Should sudden flood conditions occur (water speeds 
above 1 .5m/s) the automatic furling system will activate, allowing the boat to be 
moved safely closer to the bank and the turbine manually reset. The turbine can 
be furled manually and the whole unit can be easily dismantled and transported 
to alternative sites with the minimum of labour and effort.  

The charge controller included senses the battery terminal voltage and 
automatically stops the turbine rotation when full charge is achieved, it continues 
to monitor the battery voltage state and restarts the turbine as the charge level 
decreases.  

Cost  

This cost effective solution is ideal for rural communities, health centres, schools, 
missions, battery charging stations, tourist lodges, border posts, radio 
communication sites, research stations, etc. The cost of the battery charging 
water current turbine will be approximately GBP£1,850, excluding installation 
work.  

Advantages of the battery charging water current turbine  



• Affordable power to isolated areas  
• Easily transportable so many users can benefit  
• Completely independent operation  
• Continuous power generated 24 hours/day  
• Non polluting  
• Simple to install, operate and maintain  
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