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Then, from Fig. 11.5, C;, = 0.20. Now we compute the total drag:

_ C‘[)A,,PV(?;
Fp >
0.2) (30 0.3 12 %) (352 m?/s? .
_ (0.2)(30 m)( m)(20kg/m)(35 m/S)=1323N < |
Assuming that the resultant drag force acts midway up the pole, the moment is (

(L (30 ,
M= Fpl =] = (1323 N) S m) = 19,845 N - —~
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ml)rag of Axisymmetric and Three-Dimensional Bodies

FIGURE 11.11

Coefficient of drag versus
Reynolds number for
axisymmetric bodies. [ Data
sources: Abbout (1),
Brewoort and Joyner (4),
Freeman (9), and Rouse

(26)]

The same principles that apply to the drag of two-dimensional bodies also apply
to that of axisymmetric and three-dimensional bodies. That is, at very low values
of the Reynolds number, the coefficient of drag is given by exact equations relat-
ing Cp and Re. At high values of Re, the coefficient of drag becomes constant
for angular bodies, whereas rather abrupt changes in Cp occur for rounded bod-
ies. All of these characteristics can be seen in Fig. 11.11, where Cp, is plotted
against Re for several axisymmetric bodics.

For Reynolds numbers less than 0.5, the flow around the sphere is laminar
and amenable to analytical solutions. An exact solution by Stokes yiclded the fol-
lowing equation, which is called Stokes’ law; for the drag of a sphere:

F[) = 37Tl.l.l/|;d (] 1 »8)

Note that the drag for this laminar-flow condition varics directly with the first
power of V. This is characteristic of all laminar-flow processes. For com-
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sources: Brevoort and Joyner (4), Lindsey (19), Morrison (22), Roberson et al. (24), Rouse (26),
and Scher and Gale (28).







