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Simulation on performance of centrifugal pump
during rapid startup period
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Abstract; To further research instantaneous characteristics in the centrifugal pump during the startup
period, first, the results simulated by the software Flowmaster was compared with the experimental re-
sults, and then the situation that pump started up by different ways was simulated and analyzed. It
shows that star — delta starting is in favour of the pump compared to the direct-starting. Based on this,
Flowmaster was used to simulate the instantaneous starting speed, flow rate, power and outlet pressure of
the centrifugal pump with the different valve openings. At last, the non-dimensional analysis was carried
out. The results show that the star — delta starting belongs to the slow-start and is better than the direct-
starting. In the start-up process of the centrifugal pump, flow rate characteristics are mainly determined
by the motor starting characteristics and rise slowly at the beginning. The time that the flow rate reaches
the stability from zero lags far behind the time that the rotating speed does. The dimensionless coefficient

varies all the time and it can not be inconsistent with the quasi-steady state assumption.
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Fig.1 Experiment model of centrifugal pump during
rapid start-up period
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Fig.2 Flow — head curves of centrifugal pump
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Fig.3 Power and rotating speed curves under direct start-up
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Fig.4 Transient curves of star
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Fig.5 Transient curves of start-up at different valve openings
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Fig.6  Flow — time curves
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