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Force on a sphere at maximam relative velocity and flow
patterns around the sphere vibrating in liquid

Kazuo Enpor  Harumochi Hirano

Abstract

Experiments were performed to obtain basic information on force on a sphere and
flow patterns in the vicinity of the sphere vibrating in liquid.

Results obtained were

1) Under conditions where the amplitude of vibration was smaller than the diameter
of sphere, it was shown that the measured thickness of inner streaming 7 could be ex-
pressed by

nld = f{d*f]v)

where f is the frequency of vibration, v is the kinematic viscosity of liquid and d is the
diameter of the sphere.

Morever, under similar conditions and using the same liquid, flow patterns around a
thin circular disk vibrating along the axis were investigated. The critical conditions for
the direction of flow changes was expressed by

aflv = 8.5 (af D)%
where « is the amplitude of vibration and D is the diameter of the circular disk.
2) At a maximam relative ve[ocity, the acceleration of liquid was neglected, and the
force on the sphere was found to be expressed by

(aw) = 2

1
F=C,- 4

)y
C, = 180/Re,,
Re, = 7T (aw)ly
Where 7 is the thickness of the inner flow in the vicinity of vibration sphere given
by the experimental relation %7/d=f(d%w/.).
From the results, together with the data obtained by Odar et. al, it was found that

the force on a sphere at a maximam relative velocity was related with the thickness of
the inner flow.
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