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The investigation of flow characteristics in Roots vacuum pump with internal return cavity

LIU Jianting'-?, LI Yang'2, LI Xiaopei'-?, LI Haigiang'-?
(1.Jiangsu XCMG Construction Machinery Research Institute Co., Ltd., Xuzhou 221001, China;
2.State Key Laboratory of Intelligent Manufacturing of Advanced Construction Machinery, Xuzhou 221001, China )

Abstract:In order to solve gas dynamic noise of Roots vacuum pump due to gas pulsation, return cavity models of four different
structures,, such as constant rectangular, expanding rectangular, constant depth arc and expanding arc cavities, were designed.
The effects of return cavity structure on exhaust pressure,flow rate and internal flow field were analyzed by using the RNG k- &
turbulence model and dynamic mesh method,and were verified by experiment. The research results show that the return cavity
can increase the pressure of primitives volume in the pump chamber, which effectively suppresses high—pressure gas backflow and
improve pressure and flow fluctuation at the outlet. Meanwhile, it can cause lower volumetric flow at inlet. When the inlet pressure
is 30~76 kPa, compared with other three return cavities, the fluctuation amplitude of exhaust pressure and flow rate are the lowest
at the outlet of constant depth rectangular return cavity (1.31~6.97 kPa and 0.39~1.48 m%/s,respectively) . The research results
can provide a theoretical basis for noise reduction and structural optimization of the Roots vacuum pump.
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Fig.1  Structural diagram of fluid domain of Roots vacuum pump
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Fig.2 Schematic diagram of design of reflux cavities
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Fig.3 Meshing diagram of Roots vacuum pump
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Fig.6  Comparison of volumetric flow rate
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Fig.9 Contours of pressure distribution when rotation angle 8 =60° ( P;,=55 kPa)
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