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Problem

(Example Problem 2.3)

The pipe in Example Problem 2.2 actually connects two reservoirs having a difference in 
water surface of only 20 ft, so that pipe is clearly incapable of conveying 8 ft3/s. Now a new 
pipe has been installed between the reservoirs. If it is made of welded steel and has a 
diameter of 18 in.

(a) If only pipe friction is considered, what is the new discharge?

(b) If local losses for a sharp-edged entrance, a fully open gate valve near the pipe exit, and 
the pipe exit itself are also considered, how much does the computed discharge change?

(c) If the gate valve in part (b) were only ¼ open, what would then be the discharge?

Fluid is 60°F with a kinematic viscosity of ν = 1.2 x 10-5 ft2/s.
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Problem

Vapor pressure of water at 15°C = 1702.4 Pa abs  
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①

②

To avoid cavitation, the pressure at the suction side of the 

pump should be at least equal to the vapor pressure of water.

0 =
7.962

2×9.81
+

1702−101325

9810
+ 0 − 10 + 0.5 + 0.0145

𝐿

0.04

7.962

2×9.81

L = 13.1 m     Ans.
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Problem

(1 psi = 6.89 kPa )

Vapor pressure of water at 15°C = 1702.4 Pa abs  
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To avoid cavitation, the pressure at the suction side of the pump 

should be at least equal to the vapor pressure of water.

0 =
9.62

2×9.81
+

1702−101325

9810
− 18 + 0.5 + 0.02

𝐿

0.05

9.62

2×9.81

    

  L = 11.2 m     Ans.
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