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Effect of Trapped Volume on Volumetric Efficiency and Optimization of a
Micro Two-dimensional Piston Pump

ZHOU Xiaoyun ZHOU Jiajian CHEN Yong RUAN Jian’
School of Mechanical Engineering, Zhejiang University of Technology, Hangzhou, 310023

Abstract: This study investigates the effects of reverse flow, axial leakage, and circumferential leak-
age on the volumetric efficiency of a micro two-dimensional (2D) piston pump through theoretical analy-
sis, numerical simulation, and experimental testing. The results indicate that reverse flow is the primary
cause of volumetric efficiency loss. Reducing the trapped volume can significantly decrease reverse flow
and enhance volumetric efficiency; specifically, the efficiency increases by 13.31% at a working pressure
of 35 MPa.
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Fig.1 Structure of a micro 2D piston pump
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Fig.2 Cross-section and dimensions of the pump core
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Fig.3 Volumetric efficiency test bench.
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Fig.4 Basic principles of motion and flow distribution
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Fig.7 Proportion of reverse flow in the theoretical flow
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