Homework - Chapter 6

6.89 A viscous, incompressible fluid flows between the two infi-
nite, vertical, parallel plates of Fig. P6.89. Determine, by use of
the Navier—Stokes equations, an expression for the pressure gradi-
ent 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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6.94 (%ive An incompressible, viscous fluid is placed between hor-
izontal, infinite, parallel plates as is shown in Fig. P6.94. The two
plates move in opposite directions with constant velocities, U, and
U,, as shown. The pressure gradient in the x direction is zero, and
the only body force is due to the fluid weight. Use the
Navier—Stokes equations to derive an expression for the velocity
distribution between the plates. Assume laminar flow.

*6.101 Oil (SAE 30) flows between parallel plates spaced 5 mm
apart. The bottom plate is fixed, but the upper plate moves with a
velocity of 0.2 m/s in the positive x direction. The pressure gradient
is 60 kPa/m, and it is negative. Compute the velocity at various
points across the channel and show the results on a plot. Assume
laminar flow.

6.107 (5= A liquid (viscosity = 0.002 N - s/m? density = 1000
kg/m?) is forced through the circular tube shown in Fig. P6.107. A
differential manometer is connected to the tube as shown to mea-
sure the pressure drop along the tube. When the differential read-
ing, Ah, is 9 mm, what is the mean velocity in the tube?
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