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Novel Parabolic Rotor of Roots Pump:
A Theoretical Study

Li Yulong” Liu Ping Zang Yong Fan Jun Cheng Ying
( School of Mechanical and Electrical Engineering Sugian College Sugian 223800 China)

Abstract A novel parabolic rotor of Roots pump was developed. The mathematical study of parabolic rotor in—
cluded: the formulation of geometric relationship parameterization of 3D model derivation of ideal and realistic
shape-profiles upper-imits of shape-factor and coordinate equation. The upper-imits of shape-factor for 2— 3-and 4-
lobes were 1.4871 1.3865 and 1.3159 respectively. The influence of the pitch-eircle radius and shape-factor on
Roots pump” s volume approximated by a wrapping cubic volume of rotor-pair was investigated for design optimiza—
tion. The optimized parabolic rotor with 3dobes was simulated. The results show that the new parabolic rotor is capa—
ble of reducing the conjugate leakage and easing the dynamic imbalance because of larger integrated curvature radi—
us and simpler geometric feature at the top. However its optimal shape-factor was 1.367 instead of 1.3865 sugges—
ting a further design optimization of rotor geometry.
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Fig.2 Geometric relationship of parabola rotor
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Fig.4 Realistic shape profile of parabolic rotor
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Fig.5 Conjugate geometry of parabola rotor
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Fig.6 Schematic illustration of the 3D parameterized model of rotor pairs
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