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Influence of impeller clocking on the inner flow of a two-stage centrifugal pump
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Abstract: The impeller clocking position has a great influence on the hydraulic performance and
pressure pulsation for a two-stage centrifugal pump. In order to discuss the effect of the clocking
position of the first and secondary impeller on the internal flow of the two-stage centrifugal
pump, a two-stage centrifugal pump was applied to simulate the steady and unsteady inner flow
field when the secondary impeller at seven different clocking positions was under design condi-
tions. Through the analysis of the flow field and pressure pulsation characteristics in the impeller
and volute, it is shown that the head and efficiency of the multistage pump are increasing with the
increase of the clocking position angle. The head of the C, is 2. 9% higher and the efficiency
2.4% greater than C,. The clocking affects the inlet relative flow angle and outlet circulation of
impeller, improves the flow pattern at the volute tongue and reduces the flow loss in the seconda-
ry impeller and volute. The clocking position has a great influence on the pressure pulsation of
the volute and secondary impeller. The amplitude of the main frequency decreases gradually.
Compared with the C,, the main frequency amplitude is reduced by 20. 16 % and 2. 24% respec-
tively. A comprehensive comparison and analysis of the performance of two-stage centrifugal
pumps are made under different clocking position, and the hydraulic performance and pressure
pulsation characteristics of the centrifugal pump is better at C;, with the research results provi-
ding a reference for the design of two-stage centrifugal pump.
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Tab.1 Main geometry parameters of the pump
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Fig. 4 Impeller clocking position diagram
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