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Computational Research on Internal Acoustic Excitation by

Using Turbulence Kinetic Energy Analogy
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Abstract: In order to study the effects of acoustic excitation on a multi-element airfoil performance, a computa-
tional method is provided, which uses an assumption that turbulent kinetic energy can be a good analogy of a-
coustic excitation, The results show that acoustic excitation can affect the aerodynamic characteristics of airfoil
when changing some conditions, which including the magnitude of turbulent kinetic energy, the Reynolds num-
ber, the gap between flap and wing. The simulation results are in accord with the experimental results. Results
of using turbulent kinetic energy assumption on a multi-element are as follows: (1) The lift in linear area of air-
foil is reduced, it can delay separation around the stall point, and the lift is improved. (2) When the Reynolds
number is increased, the turbulent kinetic energy will reduce the effect on lift, (3) When the overlap equals ze-
10, the effect on lift is the largest. These computational requests are in good agreement with wind tunnel experi-
ment in qualitative analysis. It is confirmed that the analogy is a good approach to be used.
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Fig. 5 Definition of multi-element airfoil gap parameter
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