PROBLEM 2 (39 points)

A pump is being sized for a large fountain that is placed 500 ft off-shore in a lake (p = 1.94
slugs/ft* and u = 3.732x 107 Ibf-s/ft2). The fountain should create a jet of water with a
maximum height above the water level of 55 ft. The pump efficiency is 75% and the volumetric
flow rate of the pump is 47 {t3/s. The pipes are all 2 ft in diameter and have a roughness of 0.004
ft and all elbows are regular and flanged.

(a) [10 pts] On the Moody diagram provided below, draw a point which indicates the operating
point in the pipe. What is the friction factor at this point? i
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(b) [5 pts] On the diagram below, circle all the sources of minor loss.
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(c) [25 pts] Determine the electric gower required by the pump (in hp).
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PROBLEM 2 (cont’d)
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PROBLEM 3 (37 points)

A mailbox has a /=10 m/s wind blowing against its side. Downstream of the
mailbox the wind speed varies as shown below. Assume the flow is uniform
from the front to the back of the mailbox (i.e., into the page), and that the
mailbox is w=50 cm long from front to back. The density of air is p=1.2 kg/m3.
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(a) Find the height H upstream of the mailbox for the system outlined in the figure.
(b) Find the momentum flow rate of air on the downstream side.

(¢) Find the net drag force the wind exerts on the mailbox.
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PROBLEM 3 (cont’d)
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