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Numerical Simulation for Working Process in Twin Screw Vacuum Pump

LU Yang, GUO Bei, ZHOU Ruixin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The existing gradational lead and constant lead vacuum pumps were analyzed
respectively. The geometric properties of these two types of pumps, including working volume,
length of contact line, length of tip circle, and area of leakage, were evaluated according to the
given rotor profile. Energy and mass conservation equations and leakage models were considered
to acquire the performances of these two types of vacuum pumps. Gas pressure in the working
volume, ultimate vacuum, power consumption and pumping speed were calculated. The
performance differences between the gradational lead and constant lead vacuum pumps and the
advantages of gradational lead type were discussed. The simulation shows that ultimate vacuum
and indicated power in the existing gradational lead vacuum pump are lower than those in the
constant lead vacuum pump, the ultimate vacuum reduces from 3.75 Pa to 2.32 Pa, and the
indicated power reduces by 11%.
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