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ASSIGNMENT 7 -Solutions 

PROBLEM 1 (15 points) 
In Figure 1 the pipe entrance is sharp-edged.  If the flow rate is 0.004m3/s, what power, in W, is 
extracted by the turbine? (Cast iron pipe: L=125m, D = 5cm) 

 
Figure 1 
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PROBLEM 2 (15 points) 
SAE 30 oil at 20°C flows in the 3-cm-diameter pipe in Figure 2, which slopes at 37°.  For the 

pressure measurements shown, determine (a) whether the flow is up or down and (b) the flow 

rate in m3/h.  

 
Figure 2 

 (SAE 30 Oil: ρ=891 kg/m3 and μ=0.29 kg/m∙s) 
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PROBLEM 3 (20 points) 
In Problem 2, suppose it is desired to add a pump between A and B to drive the oil upward from 
A to B at a rate of 3 kg/s. At 100% efficiency, what pump power is required? 

 
Figure 3 
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PROBLEM 4 (15 points) 

Water at 20°C is to be pumped through 2000ft of pipe from reservoir 1 to 2 at a rate of 3 ft3/s, as 

shown in Figure 4.  If the pipe is cast iron of diameter 6in and the pump is 75% efficient, what 

horsepower pump is needed? 

 

Figure 4 
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PROBLEM 5 (20 points) 

The small turbine in Figure 5 extracts 400W of power from the water flow.  Both pipes are 

wrought iron.  Compute the flow rate Q m3/h.  Sketch the EGL and HGL accurately.  

 

Figure 5 
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PROBLEM 6 (15 points) 

The system in Figure 6 consists of 1200m of 5cm cast-iron pipe, two 45° and four 90° flanged 

long-radius elbows, a fully open flanged globe valve, and a sharp exit into a reservoir.  If the 

elevation at point 1 is 400m, what gage pressure is required at point 1 to deliver 0.005 m3/s of 

water at 20°C into the reservoir? 

 

Figure 6 

 


