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Initial Lift Coefficients Acting on an Impulsively Started Rotating and Translating Circular
Cylinder by a Vortex Method
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An initial lift force exerted by a quiescent fluid on a circular cylinder suddenly starting and rotating from rest
has not been obtained explicitly, because it results from the nonlinearity between the rotating and the translating
motions. The previous paper(})~(3) analytically showed that the dominant term of the initial lift coefficients, Cp,,
were expressed as; Cp ~ t~1/2 at Re € 1, Cp ~ O(1) at Re = O(1), and Cp, ~ t'/2 at Re > 1. In the present
paper, the lift coefficients, C,, at the extremely early stage of motion are numerically obtained by using the vortex
method and the analytical results are confirmed; the larger the Reynolds number, the weaker the singularity of

Cp at t =0.
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Fig. 1: Relative coordinate systems and physical prob-

lem.
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Table 1: Thicknesses of the numerical boundary at the

various Reynolds numbers.

Re| 0.1 1 1500
A | 0.001 | 0.006 | 1.0
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Fig. 2: Vortices distribution without rotation at
Re = 1500 and t = 3.983618.
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Fig. 4: Vortices distributions at ¢ = 0.8664017, o = 1
and; (a) Re=0.1, (b) Re=1, (c) Re=1500.
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Fig. 5: Stream lines obtained by the present results at
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Re = 1500.
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Fig. 6: Stream lines given by the previous analytical
results(V(?) at t = 1.0, @ = 1 and; (a) Re = 0.1, (b)
Re=1.
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