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2-Dimensional Flow Analysis of Impulse Turbine
for Wave Energy Conversion

Y.K. Kim", HG. Lee’, T.S. Kim™, YW. Lee™, N.S. Kim™, T. Setoguchi

Abstract : This paper describes numerical analysis of the impulse turbine with fixed
guide vanes, a high performance bi-directional air turbine having simple structure for wave
energy conversion. The numerical analysis of the 2-dimensional incompressible viscous
flow based on the full Reynolds-averaged Navier-Stokes equations which was made to
investigate the intermal flow behavior. Numerical results are compared with experimental
data obtained by T.Setoguchi laboratory. As a result, a suitable choice of design factor
has been clarified with the understanding of the internal flow from the numerical analysis.
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Fig. 1 Schematic of wave energy converter
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Table 1 Specifications of guide vanes
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Fig. 2 Rotor geometry
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Fig. 3 Turbine geometry and design data
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Turbulent kinetic energy equations( &) :
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Turbulent dissipation equation( &) :
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Fig.4 Computational grid for two-dimensional
Impulse turbine & Boundary condition
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(d) Pressure contours of impuse turbine

Fig5 Velocity vectors and pressure field
at ¢=1.0 and 6=15"
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(d) Pressure contours of impulse turbine

Fig.6 Velocity vectors and pressure field
at @=1.0 and 6=30"
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(d) Pressure contours of impulse turbine

Fig7 Velocity vectors and pressure field
at #=1.0 and 8=45
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Fig. 8 Pressure Coefficient distributions
of impulse turbine
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(b) Input coefficient

CFD --15 &30 -4 4&

EXP ¢ 15 0 X a &

(c) Efficiency

Fig. 9 The comparison results of experimental
and numerical analysis
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