Homework - Chapter 12

12.21 (%usve A centrifugal pump with a 7-in.-diameter impeller has
the performance characteristics shown in Fig. 12.12. The pump is
used to pump water at 100 °F, and the pump inlet is located 12 ft
above the open water surface. When the flowrate is 200 gpm, the
head loss between the water surface and the pump inlet is 6 ft of
water. Would you expect cavitation in the pump to be a problem?
Assume standard atmospheric pressure. Explain how you arrived
at your answer.

12.22 (@ers Water at 40 °C is pumped from an open tank through
200 m of 50-mm-diameter smooth horizontal pipe as shown in Fig.
P12.22 and discharges into the atmosphere with a velocity of 3
m/s. Minor losses are negligible. (a) If the efficiency of the pump
is 70%, how much power is being supplied to the pump? (b) What
is the NPSH, at the pump inlet? Neglect losses in the short sec-
tion of pipe connecting the pump to the tank. Assume standard at-
mospheric pressure.
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12.26 (@ Owing to fouling of the pipe wall, the friction factor
for the pipe of Example 12.4 increases from 0.02 to 0.03. Deter-
mine the new flowrate, assuming all other conditions remain the
same. What is the pump efficiency at this new flowrate? Explain
how a line valve could be used to vary the flowrate through the
pipe of Example 12.4. Would it be better to place the valve up-
stream or downstream of the pump? Why?

12.27 (% A centrifugal pump having a head-capacity relation-
ship given by the equation #, = 180 — 6.10 X 10~* Q? with &, in
feet when Q is in gpm, is to be used with a system similar to that
shown in Fig. 12.14. For z, — z; = 50 ft, what is the expected
flowrate if the total length of constant diameter pipe is 600 ft and
the fluid is water? Assume the pipe diameter to be 4 in. and the
friction factor to be equal to 0.02. Neglect all minor losses.



