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Part a. 

1) Purpose: Calculate the pump power. 

 

2) Drawing & Diagrams: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) Sources:  

• Robert L. Mott, Joseph A. Untener “Applied Fluid Mechanics, 7th edition 

Copyright 2015, 2006, 2000 by Pearson Education, Inc. 

 

 

4) Design Considerations: 

The properties of the pipe and fittings, Schedule 40 Steel Pipe 

 

• The Specific weight (gamma) of the fluid,  

• The temperature of the fluid  

• Elevation differentials 

• Diameter of pipe 

• Flow rate of system 
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5) Data & Variables: 
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6) Procedure: 

Determine the Power of the pump 

1. Draw a sketch. 

2. Identify reference points. 

3. Apply Bernoulli’s. 

a. Determine Friction Energy Losses hl. 

b. Determine V 

c. Determine Q 

d. Determine Pressure 

i. Determine Hp 

 

 

7) Calculations: 

                

 
 

 
 

 

Q = AV 
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Calculation Continued 

 Fig. 3 

 

Fig. 4 
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Calculations Continued 

Fig. 5 

Fig. 6 
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8) Summary 

 

The summary of this project is to use Bernoulli’s law. Using Bernoulli’s equation, we can 

guess Q1 to solve for ∆P. We can use the ∆P to determine the Hp required to produce the 

∆P. The pump increases the Velocity by adding kinetic energy to the fluid. This increase 

in velocity creates a pressure drop. By understanding the pressure drop we can interpret 

the pump.  

 

 

 

9) Materials 

 

• DN 40 Schedule 40 Steel Pipe 

• Water @ 160°F 

• Gate Valves 

• Check Valve 

• Pump 

• Heat Exchanger 

 

 

10) Analysis 

The min required Hp is equal to __4.37__Hp. 
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Part b. 

1) Purpose 

Calculate the total flow rate if the gate valve in the bypass is 

a) ¼ open 

b) ½ open 

c) ¾ open 

d) Fully open 

 

 

 

2) Drawing & Diagrams 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) Sources:  

• Robert L. Mott, Joseph A. Untener “Applied Fluid Mechanics, 7th edition 

Copyright 2015, 2006, 2000 by Pearson Education, Inc. 
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4) Design Considerations 

The properties of the pipe and fittings, Schedule 40 Steel Pipe 

 

• The Specific weight (gamma) of the fluid,  

• The temperature of the fluid 

• Elevation differentials 

• Diameter of pipe 

• Flow rate of system 

 

 

5) Data & Variables 
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6) Procedure 

 

To change the Flow rate with the valve, we are effectively changing the K value of the 

Valve. 

 

 

 

7) Calculations 

 

 
 

 
 

 

 

 

 

Fig. 3 
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Fig. 4 

 

Fig. 5 
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Fig.  

 

 

 

8) Summary 

To change the valve K value, we need to find the equivalent friction factor of a length of 

pipe. Le/D 

a) ¼ open = 900 

b) ½ open = 160 

c) ¾ open = 35 

d) Fully open = 8 

 

 

 

9) Materials 

• DN 40 Schedule 40 Steel Pipe 

• Water @ 160°F 

• Gate Valves 

• Check Valve 

• Pump 

• Heat Exchanger 
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10) Analysis 

The Flow rate are as follows, 

e) ¼ open = 

f) ½ open = 

g) ¾ open = 

h) Fully open = 

 


