@71 Ae =&Y BH, %247 A63, pp. 777~784, 2000

777

MIT 85 289 X34

u sz
(19990d

I*- HH g‘ -?_**
549 249 H+)

Numerical Simulation of MIT Flapping Foil Experiment
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Abstract

A Navier-Stokes code based on an unstructured finite volume method is used to simulate the MIT

flapping foil experiment. A low Reynolds number

k— & turbulence model is used to close the

Reynolds averaged Navier-Stokes equations. Computations are carried out for the whole experimental
domain involving two flapping foils and a downstream hydrofoil. The computational domain is meshed
with unstructured quadrilateral elements, partly structured. Numerical solutions show good agreement
with experiment. The first harmonics of the velocity in the boundary layer shows local peak value
inside the boundary layer and also local minimum near the edge of boundary layer. It is intensified as
it develops along the blade surface. This is shown to be caused as the unsteadiness inside the
boundary layer is being convected at a speed less than the free stream value. It is also shown that
there is negligible mixing of the unsteadiness between the boundary layer and the free stream.
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Fig. 1 Schematic diagram of MIT flapping
foil experiment
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Fig. 5 Comparison of the first harmonics of the axial velocity components on the measurement
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Fig. 7 Magnitude of the first harmonics of the velocity profiles at 4 locations along the suction

of the hydrofoil (symbol: experiment, solid line: present, dashed line :
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Fig. 8 Phase angle distributions of the first harmonics of the velocity profiles at 4 locations along
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(symbol: experiment, solid line: present, dashed line: Lee et al.)
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