9,77

D - 0Fm Rough sphere

9.77 Air flows past two equal sized spheres (one rough, one _’i l'_ oD = 125 x 1077
smooth) that are attached to the arm of a balance as /s indicated ipm,ﬁ‘,’f;‘ @ ‘
in Fig. P9.77 With U = 0 the beam is balanced. What is the o AN o
minimum air velocity for which the balance arm will rotate L l ;
clockwise? : 0.3 m—f 0.5 m |

do

FIGURE P9.77
For clockwise rolation to start, Z3H, <0

That is 032050  where o) =G, %PU,Z/Z and
cﬁzzcbz'éf)v:ﬁz

Thos, L2
0.30, 2V A, =05 Cp, 20Uz A, | or since Y=% and A=A,
this gives | .
Cp, = 0.66,, )
. 1] - [ ’2
Consider the curves in Fig. 925 with £ =0 and % = .25 x10
¢ ' . .
Cy |- o _ &=p2sx0* Trial and error solvtion to find
N, . Re sv that £9.0) is satistied,
r L0
Loy
Re
Assume Re = 6x10" — bp, =05, Cp,= 0.4 or ..Cé—)f- = 092406
Dy
Assoms Re = 8x 0% — Op, =05, Cp, =021 or %2-. =042+ 0.6
by
Assome Re=7x10% —= €, =0.5, G, = 0.33 o %. =0.66%0.6
b Y {
T hus, Re 2 Z.x76% = f;; = ,ﬁi?a)—sv__l_mz. or U= /0.4 3;”"‘
A < o —— T
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