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Research on the Meshing Characteristics of Disc-Seal Single Screw Pump

WANG Zengli', SHEN Yingfeng', WANG Zongming' . WANG Meng', FENG Quanke®
(1. College of Chemical Engineering, China University of Petroleum, Qingdao, Shandong 266580, China;
2. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: As a commonly used rotary fluid machinery for high-viscosity sludge conveying, the
disc-seal single screw pump has a core component of meshing pairs, which is composed of screw
rotor and seal disc. So the meshing characteristics of the meshing pairs may significantly affect
the performance of the pump body. In order to study the meshing characteristics of disc-seal
single screw pump, the structural features and working principle of disc-seal single screw pump
are analyzed. And the profile equations of the screw rotor-seal disc meshing pairs are established
according to the spatial meshing theory and coordinate transform principle. Using the above
profile equations, the meshing characteristics analysis model of an arbitrary sealing disk rotary
angle is obtained, and the influencing mechanism of meshing parameters on the meshing
characteristics is investigated. The results indicate that the sealing disc shows serious local wear
and its lower half will be worn first, and that the meshing angle range of the sealing disc is
different at different cross sections. The meshing angle range is the smallest when the central
angle is close to n. The effects of the center distance and the sealing disc radius on the meshing
angle variation are obvious, but the effects of the edge chamfer radius and eccentricity are small.
This research can provide a theoretical basis for the optimal design of meshing pair profiles.
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