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3.29 A large open tank contains a layer of oil floating on
water as shown in Fig. P3.29. The flow is steady and inviscid.
(a) Determine the height, A, to which the water will rise. (b)
Determine the water velocity in the pipe. (¢) Determine the pres-
sure in the horizontal pipe.
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3.51 Air flows through a Venturi channel of rectangular
cross section as shown in Video V3.6 and Fig. P3.51. The con-
stant width of the channel is 0.06 m and the height at the exit
is 0.04 m. Compressibility and viscous effects are negligible.
(a) Determine the flowrate when water is drawn up 0.10 m in
a small tube attached to the static pressure tap at the throat
where the channel height is 0.02 m. (b) Determine the channel
height, /5, at section (2) where, for the same flowrate as in part
(a), the water is drawn up 0.05 m. (¢) Determine the pressure
needed at section (1) to produce this flow.
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A three-dimensional velocity field is given by u = x-,
v = —2xv, and w = x + y. Determine the acceleration vector.

4.23 As a valve is opened, water flows through the diffuser
shown in Fig. P4.23 at an increasing flowrate so that the ve-
locity along the centerline is given by V = ui = Vy(1 — ™)
(1 — x/€) 1. where uy, ¢, and € are constants. Determine the ac-
celeration as a function of x and ¢. If Vj; = 10 {t/s and € = 5 ft,
what value of ¢ (other than ¢ = 0) is needed to make the ac-
celeration zero for any x at = 1 s? Explain how the accelera-
tion can be zero if the flowrate is increasing with time.

Y 2 |
_1 —ci
u ufz‘/O(]—e )
—- —
X

u=Vy(l-e*)

B FIGURE P4.23

B FIGURE P4.23

Small-diameter, high-pressure liquid jets can be used
to cut various materials as shown in Fig. P3.26. If viscous ef-
fects are negligible, estimate the pressure needed to produce a
0.10-mm-diameter water jet with a speed of 700 m/s. Deter-

mine the flowrate.
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The velocity field of a flow is given by u = —Vy/
(x* + )2 and v = Vyx/(x* + )2, where V, is a constant.
Where in the flow field is the speed equal to V,;? Determine the
equation of the streamlines and discuss the various character-
istics of this flow.



