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Design and Simulation of a Novel Elliptical Arc Modified Sinusoidal Helical
Screw Rotor for Twin-Screw Vacuum Pumps

LI Teng, ZHAO Xihao, WANG Jun', WEI Shuhong, CHEN Changrun
(China University of Petroleum (East China), College of New Energy, Qingdao 266580, China)

Abstract The geometric properties of the screw rotor directly determine the working performance of the twin-
screw vacuum pump. In order to solve the problem of long spatial contact curve and large leakage triangle area of
the existing screw rotors, a meshing model of the sinusoidal helix, as well as the elliptic arc and their conjugate
curves, is established in this study. A new screw rotor composed of a sinusoidal helix-elliptic arc is designed, and its
profile equation is derived. The existing rotors and the new rotors are compared by means of geometric analysis of
screw rotors and numerical simulation of their working process. The results show that the length of the spatial
contact curve of the proposed screw rotor is shortened by 2.54%, and the leakage triangle area is reduced by
27.77%; the leakage depth of the tooth tip is significantly smaller than that of the existing rotor, which has better
sealing performance and effectively improves the function of the twin-screw vacuum pump. It has important
theoretical significance and practical engineering value for improving the leakage of the twin screw vacuum pump.
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Fig. 1 Sinusoidal spiral and its conjugate curve
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Fig.2 Ellipse arc modification
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Fig. 3 Tooth tip modification. (a) Major semi-axis correction,

(b) existing arc amendments
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Fig. 4 Arc-epicycloid cross-section profile
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Fig. 6 The meshing lines of rotors. (a) Arc - pendulum type, (b)

sinusoidal helix - elliptic arc type
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Tab. 1 Comparison of the length of contact lines between two

screw rotors
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Fig. 7 Contact curves of rotors. (a) Arc-cycloidal isometric

curve type, (b) sinusoidal helix - elliptic arc type
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nusoidal helix - elliptic arc screw rotor

9 T LA H i T3 9IS 118 42 fish £ o 5 3
WAL L, T WA B, e — A A a2 2
I, W B I 1 iU = A 8 TR R R A& E 1Y
72.23%, AR/ T it

x2 tR=AEERITL

Tab.2 Comparison of leakage triangle areas
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Fig. 11 The pressure distribution of the internal flow field. (a)

Sinusoidal helical-elliptic arc screw rotor, (b) tradition-

al arc-cycloidal isometric curve type screw rotor
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