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Abstract

A numerical investigation was performed to determine the effect of airfoll on the
optimum flap height using NACAQ0O15 Wells turbine. The five double flaps which have
0.5% difference were selected. A Navier-Stokes code, CFX-TASCflow, was used to
calculate the flow field of the Wells turbine. The basic feature of the Wells turbine is that
even though the cyclic airflow produces oscillating axial forces on the airfoil blades, the
tangential force on the rotor is always in the same direction. Geometry used to define the
three dimension numerical grid is based upon that of an experimental test rig. This paper
tries to disign the double flap of Wells turbine with the numerical analysis.
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18! 3. Eight bladed Wells turbine rotor
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12! 4. Computational domain
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32l 5. Three Dimensional grid of a Wells turbine
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(a) Axial flow rate = 0.421 3/

(b) Axial flow rate = 0.674 /s | (b) Axial flow rate = 0.674 m?/s

(c) Axial flow rate = 0.917 w?/s

(d) Axial flow rate = 1.351 n?/s (d) Axial flow rate = 1.351 m?/s
18! 6. Streamline flowing over low pressure side 2l 7. Static pressure distributions on blade surface
of blades (low pressure side).
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(c) Axial flow rate = 0.917 w?/s
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38l 11. Efficiency against double flap
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(d) Axial flow rate = 1.351 m3/s
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