
Comprehensive Exam, Example 1 
CE100 
 
Steady flow in a pipe encounters a horizontal bend as shown in the following diagram: 
 

 
D1 = 5 cm

D2 = 3 cm 

V2 = 5 cm/s 
 

 
 
The pipe upstream of the bend has a diameter of 5 cm; downstream of the bend, the flow 
emerges as a free jet with a diameter of 3 cm and a velocity of 5 cm/s.   
 
Assuming no headloss in the bend, calculate the force that the flow exerts on the bend. 
 
Equations: 
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