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1.60 Two flat plates are oriented parallel above a fixed lower plate
as shown in Fig. P1.60. The top plate, located a distance b above
the fixed plate, is pulled along with speed V. The other thin plate
is located a distance cb, where 0 < ¢ < 1, above the fixed plate.
This plate moves with speed V;, which is determined by the vis-
cous shear forces imposed on it by the fluids on its top and bot-
tom. The fluid on the top is twice as viscous as that on the bot-
tom. Plot the ratio V,/V as a function of ¢ for 0 < ¢ < 1.

BFIGURE Pi1.60

For constant speed, Vi, of the middle plafe, the net force
on the plate is 0. Hence, Fup = Foottem , where F=T4.

Thus, 1he shear stress on the fop and bottom of the plate
must be egual,

Al :
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For the bottom fluid % = E'bw—» while for the fop flvid gf = (,f)l/::f”

Hence, from Eqn. (1)

- Vi . )
(24) H =(U)— , Which can be writfen as:
2¢cV -zchh =V -cli L )
or \
V, _ 2¢ 7
Ve hor— p

v /
Note: Ifc=0)—¥'-=0 0.6
= v =£

I*Fc:[) !‘.: /
v
0.2 /

/-5l




