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Numerical Simulation and Experimental Verification of Flow Pulsation and
Outlet Pressure of Roller Piston Pump
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Abstract: In order to study the flow pulsation and outlet pressure characteristics of the roller piston
pump, a CFD numerical simulation model was established based on the motion law and structure of the
pump, and its internal flow field and pressure field were analyzed in detail through CFD numerical simula-
tion. The results show that the pressure and flow changes inside the plunger working chamber indicate that
there is no structural flow pulsation in the pump, but when the suction and discharge chambers and the dis-
tribution window were switched, flow backflow occurs due to the pressure difference. Theoretical analysis
show that under the conditions of 3000 r/min and 5 MPa, the flow pulsation and pressure pulsation are as
23.4% and 9. 8% respectively. Finally, the outlet pressure of the roller piston pump was tested by build-
ing a special test bench for outlet pressure testing. Experimental data show that the pressure pulsation value
of the pump under this working condition is as 11.25% , and the CFD simulation result is as 9. 8%. The
experimental results were consistent with the CFD numerical simulation results, which verified the accu-
racy of the CFD numerical simulation and provided guidance for the subsequent reduction of pulsation.

Key words: roller piston pump; flow pulsation; outlet pressure; computational fluid dynamics
(CFD); numerical simulation
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Fig.1 Structure schematic diagram of the roller piston pump
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Fig.4 Output flow of piston A and piston B
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Fig.5 Simulation model of roller piston pump
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different rotation angles
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