.77

Direction of flow

6.77 A viscous, incompressible fluid flows be-|
" tween the two infinite, vertical, parallel plates of /
Fig. P6.1]. Determine, by use of the Navier—
Stokes equations, an expression for the pressure P
gradient in the direction of flow. Express your

answer in terms of the mean velocity. Assqme
that the flow is laminar, steady, and uniform.
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FIGURE P6.77

With The emordinate system shown w=o,w =0 and From The

continurty ezaabo’n OV =p. Thus from The g~ component
29 ) J .

of The Naviey-Stokes ~€ja,z7¢zaﬂ.s (Ez, 6./276)/ wiTh ga =-4,
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Simce The pressure is not a fanction of x , Ez.0) can
be written as

dir s L
IX*
(heve P = 32;-’ +09 ) and Inteqgrated 4o obtarn
Hw/?/ Symmetr Q—:k £ xX= That €, =0. Integmiso,
of Ej.(yz) y}e/9¢< 72k ° e / Jhon
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v g g + G, |
Since at X-“.t%.)‘zr:a it Follows That C’z-_- —;@(—ﬁz)
and There fore P . .
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The Fflowrate per unit width 1 The z-direchon can be -expressed as

* 4
S— ‘_;P z 3
Z:fvdx -/.__ (x1h)dx = ..351—';_&1":

777”5/ with V. (mean velocity ) qiven by The ezud:zoh
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V= 257773 &

¥ Follouss That

1'46"7‘/'




