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Analysis on influence of gas entrapment of test system on

centrifugal pump performance measuring

LIU Chengsheng, WANG Xiaofeng, ZHAO Yanli, ZHANG Kai
(Xi’ an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract ; Since there is a damage caused by gas entrapment of test system, it is necessary to study
the influence of gas entrapment of the test system on the centrifugal pump performance measurement. The
influence factors of the theoretical formula of delivery head, efficiency, power and NPSH on the
performance of centrifugal pump were analyzed in this paper. According to the theoretical formula and
density and flow rate changes caused by gas entrapment of the test system, the influences of gas
entrapment on the measurement of centrifugal pump performance were analyzed. In the case of gas
entrapment of the test system, the measured different results were analyzed when the flow meter is located
between the pump and regulating valve or after regulating valve at pump outlet. The results show that the
gas entrapment of the test system may result in increase of delivery head, efficiency and NPSH, but
decrease of centrifugal pump power. The results measured while executing gas entrapment are close to the

results before executing gas entrapment when flow meter is located between the centrifugal pump and the
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regulating valve. When flow meter is located after the regulating valve, the results measured of delivery

head, efficiency are higher than those before executing gas entrapment. Because of the influence of the

flow meter position on measuring result, flow meter should be located between centrifugal pump and

regulating valve so far as possible in design of the test system.

Keywords : test system; gas entrapment; performance measurement; delivery head
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Fig.1 Cavitation test curves at different air content as
Q=6 m’/h
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Fig.2 Schematic diagram of test system when flow meter is located between the centrifugal pump and regulating valve
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Fig.3 Schematic diagram of test system when flow meter is located after regulating valve
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Tab. 2 Test data after gas exhausting

Bt/ (L-s™") B/ MPa HPR/AKW 3%/ %
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Fig.4 Data graphs of gas entrapment test and after exhausting test
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