.89

Direction of flow

6..89 A viscous, incompressible fluid flows be-|
tween the two infinite, vertical, parallel plates of
Fig. P6.89. Determine, by use of the Navier— -
Stokes equations, an expression for the pressure
gradient in the direction of flow. Express your
answer in terms of the mean velocity. Assume
that the flow is laminar, steady, and uniform.
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FIGURE P6.89

With The ecordimte system shown wu=o,ur=o0 and From The
continurty eguation 3”‘ =0. Thus, from The Y- component
of The Naviey-Stokes qejaa#/on.: (E‘Z 6./1276), w17H gy =-4,

__éﬁ_.. (1)
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Since The pressure /s not a fanction of X  Eg. ) can
be writen zs

2. P
ZEA T

(where P = 3%73 +09 ) and Integroted +o obtasn
d
dL

¢
U-=/£:x+c, 2)

=

F;'ﬂm 5?/7][)75793 %—:o qf X =0 So That C,r:O. IH#th‘/a;f
of Ez (2 g, elds
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Caaihr ol -
Since at Xriz{;‘lf‘l'o it Follows That C.2= ‘Z'—E-C‘E;l)
and There fove 7
U G /X 47)

The Flowra te ,oe;%—um* w:d?‘.’l« tn The Z-direchon can be expressed as

3
9 = v d X /__/3 (x* A)dx :-—52—"5‘—'&
-t

Thus) with V (mean velocity ) given by The *’Z““”E“”’
g . 124"
V= 57 5785 &
/'7L 74//01\'}.? That
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