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7.12  The velocity, V, of a spherical particle

falling slowly in a viscous liquid can be expressed -
as

V=Ffduy )

where d is the particle diameter, u the liquid vis-
cosity, and y and y, the specific weight of the liquid
and particle, respectively. Develop a set of di-
mensionless parameters that can be used to in-
vestigate this problem.

vELr™ dSL w2 FORT yEEc¥ o yE FLr3
From The pi Theorem, 5-3= 2 pi terms reguired . lse
o, M, and & as repeating variables. Thas,
= Vdp® e
and ) b 3YC . pojoyo
Tt (LT Ne)(Frrar)® (FL2) €= FoL°T
e bre =o (hor £)
/| + a—-2b-3¢ =0 (o, L)
o —/tb=0 (for T)
Lt fllows That a=-2, b=1, c ==/, and Therefore
= VA
T gdy
Check dimensions using MLT system . )
Vi o (L )M T pogere gk
d2r (LY mLArR)
5}* Y/
2 7]_2: a:; da_/uléa,c_
(EL-3)(1)* (FL*T) cFLr3)= Foere
[+b6+C =0 Chor F)
—3 +a-b~3c =0 ( for L)
b=p (for )
It follows That @a=0,6=0,c=~1, and Therefore
Ny
2° Ty
thich 15 0b V/a;us/_.', dimensionless.
Thys

- 4(3)
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