Problem review 2 (11/03/2006)

) cV, {'2:]_, _ Area = 0.3 m?

. Area = 1 m? (;

Water flows as two free jets from the tee attached to ——

the pipe shown in Fig. P5.33. The exit speed is 15 m/s. If
viscous effects and gravity are negligible, determine the x and 3
y components of the force that the pipe exerls on the tee, el nsmd

5.114 Water is pumped through a 4-in.-diameter pipe as shown 20
in Fig. P5.114a. The pump characteristics (pump head versus PN, = 16 - 50
flowrate) are given in Fig. PS.114b, Determine the flowrate if e 2] W
the head loss in the pipe is h, = 8V?/2g. &8
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Direction of flow

6.78 A fluid of density p flows steadily down-
ward between the two vertical infinite, parallel
plates shown in the figure for Problem 6777 The
flow is fully developed and laminar, Make use of
the Navier—Stokes equation to determine the re-

lationship between the discharge and the other 1‘4' ._I,_ h,|
parameters involved, for the case in which the
change in pressure along the channel is zero. FIGURE P6.77

7.47 A thin layer of spherical particles rests
on the bottom of a horizontal tube as shown in
Fig. P7.47, When an incompressible fluid flows
through the tube, it is observed that at some crit-
ical velocity the particles will rise and be trans-
ported along the tube. A model is to be used to
determine this critical velocity. Assume the crit-
ical velocity, V. to be a function of the pipe di-
ameter, [, particle diameter, d, the fluid de nsity,
p, and viscosity, u, the density of the particles,
oy anr.;:] the acceleration of gravity, g. (a) Deter- T e T T T LR S e
mine the similarity requirements for the model, Plu
and the relationship between the cnitical velocity FIGURE P1.47

for model and prototype (the prediction equa-

tion). (b} For a length scale of } and a fluid density

scale of 1.0, what will be the critical velocity scale

(assuming all similarity requirements are satis-

fied)?




5.33

V=15m/s
A_ Area=0.3m?

5.3 Water flows as two free jets from the tee attached to oy o K oS
the pipe shown in Fig. P5.33. The exit speed is 15 m/s. If
viscous effects and gravity are negligible, determine the x and
y components of the force that the pipe exerts on the tee.

Use +he Control volume shown.
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5. 14

5.114 Water is pumped through a 4-in.-diameter pipe as shown
in Fig. P5.114a. The pump characteristics (pump head versus
flowrate) are given in Fig P5.114b. Determine the flowrate if
the head loss in the pipe is h;, = 8V?/2g.
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There fore
16 -5Q - ‘;f?,z =/2+ |
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() (,___T)Q H(5)Q-4=0, where g~5 A~ a4d g%

Using )‘bo‘ given data, Eg. (1) hesomes
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(2) 18.35Q% +5Q -4=0

The pmh‘i\/e roof of £4.( 2)1s ) =0.350 "ii
(The neqative roof of £g.(2) has no physical meaning.)
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6.78

6.78 A fluid of density p flows steadily down-
ward between the two vertical infinite, parallel
plates shown in the figure for Problem 6.77. The
flow is fully developed and laminar, Make use of
the Navier—Stokes equation to determine the re-
lationship between the discharge and the other
parameters involved, for the case in which the
change in pressure along the channel is zero.

{

See solution For Problem 6.83 4o obtain
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where Z /s The discharmpe per wumt widlh  and
P - ;1;1 +P4 T Aus

~

Lepge- 3 4L
opr

R
For 2L =o

3
?: —Bz'ﬂ-z-’—é—

/ Mode: The neym‘/‘re 517}1 indicates That The divection of Flow
Must be downward +o create a 79;»0 pressure jrac//eht..)
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747
' T7.47 A thin layer of spherical particles rests
on the bottom of a horizontal tube as shown in
Fig. P7.471. When an incompressible fluid flows
through the tube, it is observed that at some crit-
ical velocity the particles will rise and be trans-
ported along the tube. A model is to be used to
determine this critical velocity. Assume the crit-
ical velocity, V, to be a function of the pipe di-
ameter, D, particle diameter, d, the fluid density,
p, and viscosity, u, the density of the particles, -
Pes and the acceleration of gravity, g. (a) Deter-
mine the similarity requirements for the model,
and the relationship between the critical velocity
for model and prototype (the prediction equa-
tion). (b) For a length scale of } and a fluid density
scale of 1.0, what will be the critical velocity scale

(assuming all similarity requirements are satls-
fied)?
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