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Formula for Calculating Velocity at End of Last Dialysis Station 

 
 
1. Determine the number of dialysis machines that will be used. 
2. Determine the amount of water each machine will be using in cc/min. 
3. Multiply number of dialysis machines by amount of water each machine will be using. 
4. Divide result by 3785 (the number of cc per gallon).  The result is the total GPM all the 

machines will have used at end of the last station.   
5. Subtract the total GPM from the GPM the RO machine will produce.  The result is the GPM 

through pipe at the end of last dialysis station. 
6. Determine the velocity in feet per second by looking at Table 29 "Carrying Capacity and 

Friction Loss" of the Harrington Plastics Engineering Handbook.  The table shows that at 2 
GPM, the velocity will be 1.57 feet per second in a 3/4 inch SCH 80 PVC pipe.  Therefore, any 
pipe carrying 2 GPM or higher at the end of the last dialysis station will have a velocity of 1.57 
feet per second or greater. 

 
Example: 
 
Number of Dialysis Machine = 21 
 
Amount of Water Each Machine will use = 800 cc/min 
 
21 X 800 cc/min = 16800 cc/min 
 
16800 cc/min divided by 3785 cc/min = 4.44 GPM    (total gallons per minute used by machines) 
 
RO machine is designed to produce 8 GPM 
 
8 GPM - 4.44 GPM = 3.56 GPM  (total gallons running through pipe at end of last station) 
 
The flow requirement through a 3/4 inch Sch 80 PVC pipe to achieve 1.57 feet per second is 2 
gallons per minute.  Since the flow thought the pipe past the last dialysis machine is 4.44 GPM, 
the velocity is 2.84 feet per second.  Minimum velocity required is 1.57 feet per second. 
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CARRYING CAPACITY AND FRICTION LOSS FOR SCHEDULE 80 THERMOPLASTIC PIPE
(Independent variables: Gallons per minute and nominal pipe size O.D.

Dependent variables:  Velocity, friction head and pressure drop per 100 feet of pipe, interior smooth .)
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