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Effect of Acceleration on Unsteady Force of Rapidly Started Wing at Low Reynolds Number
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Abstract

Unsteady aerodynamic characteristics of wings accelerating from rest to a terminal speed are investigated using
a towing tank at a Reynolds number of 36000. A flat plate wing and a NACAO0012 wing are tested. The lift
coefficients at an angle of attack 30 deg are evaluated at different accelerations. The flow fields are visualized
and analyzed using PIV. Experimental results show that the lift coefficients defined at the terminal speed depend
on the acceleration. However, the lift coefficients defined at an instantaneous speed are independent of the
acceleration. It is considered that the correspondence of the instantaneous lift coefficients resulted from the
same development of the flow fields. The visualization shows the similar flow field regardless of the
acceleration.
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