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Fig. 1 Front view of rectangular extraction plane of oscillating

hydrofoils turbine compared to classical rotor blade design
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Fig. 3 Grid details
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Table 1 Results of sensitivity of grid and time space
RIkSEL ] 2K Cp Cp %
24960 774000 1.4633 0.4795 38.58
55552 1772000 1.4825 0.5001 38.53
55552 774000 1.4964 0.4970 39.19
55552 1778000 1.4958 0.4982 39.12
124800 774000 1.5211 0.5022 39.95
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EFFECTS OF REYNOLDS NUMBER ON OSCILLATING-AIRFOIL
POWER GENERATOR

Zhang Laichao', Huang Diangui'’
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering , Shanghai 200093, China )

Abstract: An in-house computational fluid dynamics code (UCFD) was used to do some research about the effects of
Reynolds number, nondimensional frequency and pitch amplitude on energy extraction performance of the oscillating-
airfoil power generator. Flow field near the airfoil and the development of the vortex were also been studied. The results
showed that with the increase of Reynolds number, the efficiency is increased, and the optimal parameter region is also
enlarged, however, the efficiency and optimal parameter region will no longer increase when Re>5x10°. In addition, the
energy extraction performance of optimal cases is different at different Reynolds number. For low Reynolds number, large
scale vortexes are utilized fully by the airfoil. For high Reynolds number, high power capability of heave force is used.
For moderate Reynolds number, both the two situations above are likely to occur under specific parameters, and the
efficiency of the two situations are equal roughly.

Keywords: oscillating- airfoil power generator; leading edge vortex; Reynolds number; nondimensional frequency;

pitching amplitude



