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6.8

fluids having the same densities but different v
cosities are contained between two infinite, he
izontal, parallel plates (Fig. P6.8J
.plate is fixed and the upper plate moves with
constant velocity U. Determine the velocity at t
interface. Express your answer in terms of U, ,,
and u,. The motion of the fluid is caused entirely
by the movement of the upper plate; that is, there -
is no pressure gradient in the x direction. T
fluid velocity and shearing stress is continuous
across the interface between the two fluids. A
sume laminar flow.

Two immiscible, incompressible, visco
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the Navier- Sbke.s ffaafwus ( £g. b./27a)

for e/Ther The wpper or lower lager reduces to
dJd2u
431—- =0 )
Lnteqration of Eg. (1) yelds
u=~Ay +8
Which gives The velocity distribution 1w either lager.
Zn 7he wpper /ayer at- 51'-2/} u=U 50 7That
B/ = U - AL/ (z4)
wWhere The subscrpt | refers 4o The upper /ayer.
For The lower layer ot y=o, u=o So That
B, <o
Where The subseript 2 veders 4o The lower ]%w. Thus,
1/(, = AI (j-Zﬁ)-]—U
and ;
U, = Az 9
/4f _17::%_ ) U, = U, So  That
A, (4-24)+ 0T Az A
or U
A, = — A+ 5 , €z)
2 ! h lcont )
693
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( Con? )

Since The velocrty clistribution 15 linear 1w each layer

‘/’he 5/194;«/)17 J?LIQSS
Ly = p

1s  Constant Th roughou +

v - du
e ) g
each layer, For The upper lager

T ph

and /Or fhe /pmr /awr

7 fu he
At the interface 27-“2';_ So That
/("/ Al =%LA‘
or A = /_483'
A2 A
Substituton of Eg .(3) into Eg. (2) g/'e/i:
o . M2 U
Armg bt g
or U
/1 s
2 | + /u"//“':
Thus, velocity of The interface i
_ v___
uz(gz‘g) = A‘Z’Z - l-f-/f‘_’-_
M

(3
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