.89

Direction of flow
6..89 A viscous, incompressible fluid flows be-|
tween the two infinite, vertical, parallel plates of
Fig. P6.849. 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 esordimte system shown w=o,ur=o0 and From The
continurty ega:z{:m'n 3_" =0. Thus, from The Y-tomponent
oFf The Naviey-Sitokes 5{54{47‘@}1.: (E‘z_ 6./.’.76)/ L 17% g‘b =-4,

Y. d2v |

- - - /
Since The pressure IS not a fancton of X , Eg. ) can
be (writen ss
div . P
72
(where P = aéf +Pq ) and Inteqroted 4o obtasy
d_U:' = 'P x - C (2)
L J

;;'am 57/?)/)757[/'_17 gf-:o qf X=0 S0 That C',:O, Inﬁ’jmﬁok
of Eg.fz) g1elds
fy-:.' T 'I' 2

Since at xr:f,{}?r:o it Follows Tha? fz= *;ql)
and There foye P - &
v Zx (x*—4 )

The Flowrate peiunif width n The Z-direction cgqn be expressed as

* 3
- F z I2 - P4

Thujj with V. (mean velocity ) given by The LGuation
¢ .4 24"
V= 57 5738 &
it Follows That

2 Y
o= 2L - P
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