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A fundamental and applied study on fluid science and engineering

TFZERR R O (F130) « ABFETIE, Seiiy A R — VRN « T80 SR A4 & EEFE O
—BRL LT, EBRIIxF v 7 ENTETFT v 7 LR — IR LT, BRECT AT AT LIRS %
FAWTHEYE L, W OBEEICOWTHREF Lz, TORSE, MAT 2R — i@ s
TIOREWE &, RIWEIAEE 28T D iRIEE O BRI @S W N A B 7 (r=10.94,p<0.01).
INHOZ END, KIFEBESEICB T DMETIN T v 7 L R— L OARBAI B a5 i 2
TRERFKRND—D 2> TND EBEZ BN,

MR R OBEE (J3T) : In this study, to analyze the knuckling effect of a soccer ball in actual flight,
the characteristics of the unsteady wake structure were experimentally investigated by using high-speed
video images and a smoke-generating agent. The experimental data indicate that the frequency of
fluctuation of lift and side forces and the frequency of wake oscillation are closely related to each other
with a statistically high correlation (r = 0.94, p < 0.01). From these results, the present study concludes
that the phenomenon of large-scale vortex undulation in the wake is caused by the unsteady
characteristics of the lift and side forces acting on a knuckleball, which might be related with the
extraordinary instability in the separation of boundary layers.
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