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Application of Roots Vacuum Pump in Atmospheric and Vacuum Distillation Units
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Dahu Gong Jingkun Yang Gang Yao

[Abstract] To address the issues of high energy consumption and complex maintenance associated with
traditional steam vacuum extraction processes in atmospheric and vacuum distillation units, this paper focuses on
exploring the energy—saving optimization potential of Roots vacuum pumps. Through a comparative analysis of
the combined process of Z]Y Roots pumps and liquid ring pumps, along with a case study of the revamping of
an atmospheric and vacuum distillation unit at a power branch company in Gansu, the impact of adjusting the
vacuum degree of the vacuum tower on residue extraction rate was simulated. The results show that the
Roots—liquid ring unit can reduce the top vacuum degree to 2.7 kPa, increase the yield of waxy oil by 5%, and
lower the annual operation and maintenance costs to 8.5 million RMB. Thus, the Roots pump, with its dry
operation and efficient pumping, significantly reduces energy consumption and oil pollution, making it the
optimal choice for upgrading the vacuum system of atmospheric and vacuum distillation units.
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