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REE 307 - Internal Fluid Flow 
Sheet 5 

Unsteady Flow in Pipes 
 

1. The pipe-line shown in Fig.1 carries 287 gpm (gallon/minute) of water between 
the two reservoirs under steady flow conditions with the valve wide open (neglect 
valve and minor losses).  

a) If the valve were initially closed, then opened suddenly, how long would it take 
for the flow rate to reach 99.5% of its steady state value?  

b) If the pipe were horizontal and of the same length and same tank levels, what 
would be the answer to (a)?  

 
Fig.  1  

2. A horizontal pipe 10000 ft long and 8 ft diameter leaves a reservoir under a head of 
60 ft and terminates in a valve. If the Darcy-Weisbach friction factor is 0.030, how 
long after the sudden opening of the valve will the velocity of flow reach a value 99% 
of its final value? Neglect minor losses.  
 

3. A horizontal pipe 20000 ft long and 6 ft diameter leaves a reservoir under a head of 
100 ft and terminates in a valve. If the steady state Darcy-Weisbach friction factor is 
expected to be 0.024, how long after the sudden opening of the valve will the velocity 
of flow reach a value 99% of its final value? Neglect minor losses.  

 
4. The globe valve in the pipe shown in Fig.2 is opened instantaneously, if the loss 

coefficient for the wide-open valve is 3.0, how many seconds will it take for the flow 
velocity to reach 99% of its final value?  

 
Fig.  2 
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5. The globe valve in the pipe of the previous problem is opened instantaneously to 

establish flow in the pipe. If the valve’s wide open loss coefficient is 6.3, how many seconds 

will it take for the flow velocity to reach 99.9% of its final value?  

 


