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ENGINEERING DATA 

 
Self Priming Centrifugal Pumps 

How They Work 
 
No pump will successfully move liquid unless it is adequately primed. A pump is considered 
primed when the casing and suction line are completely filled with liquid. Pumps that are located 
below the source of supply are primed by opening the suction and discharge valves to allow the 
liquid to enter the pump casing. The pump casing should also be vented. Pumps that are located 
above the source of supply must be primed by some other means such as a vacuum pump or an 
ejector. The corrosive nature of many process liquids makes these unsatisfactory methods. 
Another method sometimes used to prime pumps is the installation of a foot valve in the suction 
piping. This allows the pump and piping to be filled from an outside source but usually requires 
the use of an elevated tank to store the liquid. Each of these methods requires that someone be 
present to operate the equipment and be available to re-prime the pump if it becomes air bound 
during operation. A self priming pump offers a solution to these problems. It primes itself and will 
re-prime if it becomes air bound during operation, thus eliminating the need for an attendant. 
 
A properly designed self priming pump must be capable of evacuating the air from the suction 
piping. As air is removed a vacuum is created thus allowing atmospheric pressure to push the 
liquid up the suction pipe, and into the pump casing to complete the prime. The pump must also 
be capable of forming a seal above the impeller so that atmospheric pressure can not work back 
through the discharge line to break the vacuum. A self priming pump must also serve as an 
efficient centrifugal after it has been primed. Thus the self priming feature must not compromise 
the pumping ability of the unit. 
 
Though there are several types of self priming designs, they all function in a similar way. An 
amount of liquid is retained when the pumps shut down or loose prime. This is essential as it 
allows the pump to re-prime itself on restart. Self priming pumps also recirculate the priming liquid 
in a way that allows entrained air on the suction side to be released to the discharge side. Once 
the air is completely evacuated from the suction pipe and casing the pump will operate in a 
normal manner until the source of supply is interrupted. 
 
Although self priming pumps will expel air, it should be remembered that they are primarily 
designed to move liquids, and care should be exercised in the amount of air the pump must 
evacuate. Vertical lifts should always be as short as possible, and the suction line diameter 
should be equal to the pump suction. Avoid smaller or larger suction pipe sizes. In addition all 
piping connections must be air tight. 
 
 
 
 
 
 
 
Continued on page 2 
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It is very important that the stuffing box be adequately sealed against the entrance of air. Packing 
or mechanical seals can be used. As the pump operates during the priming cycle the stuffing box 
pressure is less than atmospheric. If the box is not sealed, outside air will enter which will cause 
the priming time to be extended, or will prohibit the pump from achieving a full prime. A flush line 
from an external source is recommended to prevent leakage of air into the stuffing box. The flush 
line should never originate from the pump casing. 
 
When large amounts of air must be evacuated from the suction piping, the priming time may be 
so extended that the recirculated liquid in the pump casing becomes hot enough to vaporize. 
When this occurs the priming cycle will stop and the casing must be refilled. 
 
The maximum lift that can be obtained is a function of both the vapor pressure of the liquid and its 
specific gravity. Both of these factors must be taken into consideration when determining the 
available NPSH. This should be done on every self priming application to assure that the correct 
pump is selected. 
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Cross Sectional Drawing 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to page 7 for parts list and materials of construction 
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