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Transient numerical simulation and leakage flow analysis of scroll
fluid machinery

GUO Peng-cheng, SUN Shuai-hui, WANG Xian-wen, SONG Zhe

(State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi'an University of Technology, Xi’an,
710048. Email: guoyicheng@126.com)

Abstract: A three-dimensional unsteady numerical model of a scroll fluid machine with radial and
axial clearances is established by means of dynamic mesh. The flow field and performance under
different pressure ratios were simulated and the model was verified by performance experiments. The
results show that the leakage velocity of radial clearance is much higher than that of axial clearance.
The leakage in radial clearance is turbulent and the leakage in axial clearance is laminar flow. The
maximum leakage occurs after the start of discharge process. The radial clearance leakage amount
under different crank angles was calculated and analyzed. Compared with the calculation results of the
nozzle model, the correction coefficient is determined. When the pressure ratio on both sides of the
leakage clearance is higher than the critical pressure ratio, the maximum Mach number in the radial
clearance is greater than 1 and the maximum Mach number in the axial clearance is less than 1. This
study will provide theoretical basis and means for predicting and reducing the amount of clearance
leakage and improving the performance of scroll fluid machinery.

Key words: Scroll compressor; Transient numerical simulation; Leakage; Dynamic mesh.
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