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The Study on the Calculation Method for
Pumping Process in a Vacuum System

HUANG Si' GUO Jiawei' YI Tiankun' LI Songfeng® WU Taizhong®
(1. School of Mechanical and Automotive Engineering South China University of Technology Guangzhou Guangdong 510641 China;
2. Guangdong Kenflo Pump Company Limited Foshan Guangdong 528131 China)

Abstract: The calculation methods for vacuum pumping system are usually based on some simple theoretical mod—
els so the corresponding results have significant deviations from the actual situations. In this study the medium and
low vacuum systems ( including vacuum chambers pipes and vacuum pumps) are taken as research objects. Based
on the characteristic relationship between vacuum pump’s suction flowrate and inlet pressure a novel calculation
method for vacuum pumping time in which either the laminar model or the turbulent model is selected according to
the flow state of the pipeline is proposed. A measured vacuum system is taken as example for calculation. The pro—
posed method and traditional laminar method are respectively used to calculate the vacuum process of this system. It
is found that in the middle and high pressure stage the pipeline flow is in a turbulent state and the resistance is in—
creased. If the influence of turbulence is ignored the calculated pressure drop will be faster and greatly deviated
from actual situation. The calculation method proposed in this study was verified by actual measurement results in—
dicating that the method is practical for vacuum pumping time calculation.
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