Performance appraisal of a contra-rotating tidal current turbine

J.A. Clarke, G. Connor, A.D. Grant and C.M. Johnstone

Energy Systems Research Unit, 

Department of Mechanical Engineering

University of Strathclyde

Glasgow, Scotland, UK.  

esru@strath.ac.uk

Tidal current turbines are at an early stage of development.  Most proposals have used configurations familiar to wind turbine technology, for often good reason.  But it is too early to say whether the dominant wind turbine design, a large, single rotor on a horizontal axis, will achieve a similar dominance in marine currents.  At this stage, there is scope for the exploration of alternative designs fitted to the marine environment.





A turbine is presented here, consisting of two common axis contra-rotating horizontal rotors in close proximity.  This layout has a number of potential advantages over a single rotor:


Increased energy capture;


Near-zero reaction torque, allowing greater flexibility in the design of its supporting structure;


Greater relative rotational speeds, giving options for a more compact power take-off;


Near-zero swirl in the wake, reducing the environmental impact associated with scouring of the sea-bed.


There may also be some reduction in bio-fouling of the rotors, due to the more energetic relative motion.





Rotor design studies have been completed using blade element analysis. The paper will present the results of these studies, the findings from experimental measurements on a scale prototype rotor tested within our test tank, plus reporting of initial in sea testing results.








