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. FIGURE 10.26 The swing (or

curve) of a cricket ball. The seam is

109
oriented in such a way that a Re~10

d=72cm 1. AN

difference in boundary-layer sepa- m=0.156kg

e k ration points on the top and bottom
\_ sides of the ball lead to a down-

ward lateral force in the figure; the

M k surface pressure at A is less than
\ the surface ;fressuxe at B.
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HOW TO BOWL OUTSWING
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The ball follows the direction of the seam. If it is : The ball moves opposite to the direction of the



FIGURE 10.27 Smoke photograph of flow over a
cricket ball in the same orientation and flow condition
as that depicted in Figure 10.26. The flow is from left to
right, the seam angle is 40°, the flow speed is 17m/s,
and Re = 0.85 x 10°. R. Melita, Ann. Rev Fluid Mech. 17: ,
151—189, 1985. Photograph reproduced with per mission gEST T SRR
from the Annual Review of Fluid Mechanics, Vol. 17 ©

1985, Annual Reviews, www. AnnualReviews.org.
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F35URE 10.24 Measured drag coefficient, Cp, of a smooth sphere vs. Re = Ud/v. The Stokes solution is T e e
vZ; — 24/Re, and the Oseen solution is Cp = (24/Re) (1 + 3Re/16); these two solutions are discussed at the end
[ & Chapter 9. The increase of drag coefficient in the range A—B has relevance in explaining why the flight paths of ——
s balls bend in the air. Z
=
il FIGURE 10.28 Curving flightof (a) (b)

rotating spheres, in which F
indicates the force exerted by the

. fluid: (a) negative Magnus effect;

and (b) positive Magnus effect. A Uso
- wellhit tennis ball with spin is
likely to display the positive Mag-
nus effect.
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‘ ‘ : FIGURE 10.29 Smoke photbgraph of flow around a
T T spinning baseball. Flow is from left to right, flow speed
e : P e is 21m/s, and the ball is spinning counterclockwise at
e iis e 1 : e iy L 15rev/s. Photograph by F. N. M. Brown, University of
4 e : Notre Dae.] Photograph reproduced with permission, from
: ik i : Y the Annual Review of Fluid Mechanics, Vol. 17©1985by
s ‘ ; o i G #  Annual Reviews, www.AnnualReviews.org.
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