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The Effect of Rotor Geometry on the Performance of

a Wells Turbine for Wave Energy Conversion
(Part I: The Effect of Sweep Ratio on Turbine Performance)
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Abstract

This paper presents the effect of rotor geometry on the performance of a small-scale
Wells turbine for wave energy conversion. In this study, four kinds the Wells turbine of
blade profile were selected from previous studies. The types of blade profile included in
the papers are as follows : NACA0020 ; NACAOO15; CA9: and HSIM 15-262123-1576.
The experimental investigations have been performed for two solidities by testing model
under steady flow conditions. The effect of blade profile on the running and starting
characteristics under sinusoidal flow conditions have also been investigated by a numerical
simulation based on a quasi-steady analysis. In addition, the effect of sweep on the
turbine characteristics has been studied for the cases of CA9 and HSIM 15-262123-1576.
Based on the evaluation, a suitable choice of these design factors has been suggested. As

a result, 1t seems that a suitable choice of the sweep ratio of 0.35 for the blade profile of
the Wells turbine.
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18| 3. Effect of sweep ratio on turbine
characteristics under steady flow condition

(CA9, 0, =0.48)

® 1. Specification of turbines

Airfoil

Thickness

ratio

Sweep
ratio g

Solidity at mean radius

&,
(Number of rotor

Remarks

blades 2}

NACA0020| 0.20 0.35
NACA0015| 0.15 0.35

Hub-to-tip ratio v=06  g_=r/
CAQ 0.15 0.35 0.48(6), 0.648) Tip clearance=1mm L
0.5 AR Chord Iength ? =60 mm
HSIM 15- 0.35 Aspectratio=1 -

6223 | 015 | g=e/l
157

Rotor diameter = 298 mm
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2! 6. Effect of sweep ratio on turbine characteristics
under steady flow condition(HSIM15, o, = 0.64)
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8l 7. Effect of sweep ratio on mean efficiency
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