9.74

9. 74 Compare the rise velocity of an $-in.-
diameter air bubble in water to the fall velocity
of an }-in.-diameter water drop in air. Assume
each to behave as a solid sphere.

lU dig. D=0.125m

(@) air bubble in water: For steady rise ZZk =0
or . wader
Fy =Wt , where aﬂ"dr‘qg =G, 1V ¥ 2,0

o W= weight = &, ¥ = &, 3 ( —) X of
o Fg= buoyant force = 4 , ¥ d;;, 3 (g)
However, since ¥yp <<y, it follows that W<<Fg

or
- 3
2 _[40g _ (%7 )H("”:@
fomer g0 ()= G400 F0 or U PR [N
orU= ee? __fgt , where Cy=Cp(Re) and Re= 5~ 4o (n
VE; Of‘ o ;15{*) U
_ﬂZZT_ =861U (2)
IZIXIU’
From Fig. 921 : ‘
b - Trial and error solution for Ut Assome Cp ; obtain
% \/ U from Eg.(1) s Re from Eg. [2); check € (3)
_ from E4.(3), the graph.
Re Assume Cp=] —> U:'O.JJ!'& — Re=576—Cp=0.5 #1
Assume Cy= 05—sU=09# & — Re =815 —=Cy=0.5 (checks)
Thus, U=09%6s £
(b) water drop in air Since Gin <<y, , g<<W O
Thes, W=D, or &, , 3 4Ly - j;pv Fo* mr% .
amr
Dl 4% T4 1y w "lw
/”U 3P0  |3(2 33xlo'3£;%) C» V'c?,' £ AP
S0 O 12.5 tU
_Ub_ (U _
e = g /57x/o"’£f-’ = 663U (%)

Trial and error solvtion of Egs.(4),(5),and graph (3) :
Assome Cp=0.5—= U= 2701515-——-}?9 1790—=Cy= 0.4 0.5
Assome Cp= 04 —= U= 30. Zﬂ —= Re=2000—>Cp= 0.4 (checks)

30,2 £
Note: Becayse off/rydﬂll (:;f 4.21) the po ,c;,zf s —_—

answers are nat accorate o three signit
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