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Design and Experiment of Six-blade Differential Pump Driven by
Denatured Higher Order Ratio Fourier Non-circular Gear Pairs

XU Gaohuan LIU Wu XIE Rongsheng
(School of Mechanical and Automotive Engineering, Zhejiang University of Water Resources and Electric Power
Hangzhou 310018, China)

Abstract. In order to improve the performance of differential pumps, a six-blade differential pump driven
by denatured higher order ratio Fourier non-circular gear pairs was proposed. The denatured Fourier non-
circular gear transmission model and the performance calculation model of the six blade differential pump
were established, and the differential pump performance analysis software was compiled. The differential
pump displacement, flow rate and pulsation rate were calculated at different order ratios and different
denaturalization coefficients. The results showed that high order ratio was beneficial to improving the
performance of six-blade differential pump, and the change of denaturation coefficient was beneficial to
reducing the pulsation rate of single pump. The performance of the six-blade differential pump proposed
was better than that driven by the ordinary Fourier non-circular gear pairs. In the same pump shell size
and pipeline environment, the micro-strain of input shaft of the first impeller of single pump was reduced
by 35.2% . It was indicated that the pulsation rate of differential pump would be decreased. The
maximum modulus was increased by 27. 7% , the displacement of the differential pump was reduced by
1.2% . The design was more conducive to low pulsation and large load conditions.
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Tab.1 Comparisons of effects of different order ratios of curves on pulsation rate, displacement and maximum

modulus of single and double pumps
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Tab.3 Performance comparison of four-blade differential pump and six-blade differential pump under the same pump size
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Fig.9 Comparison of instantaneous flow curves
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