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Fig.1 Schematic diagram of the Roots

water ring pumping system
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Fig.2 Air cooled Roots pump working principle diagram
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Fig.3 Water ring pump working principle diagram
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Fig.4 Condenser characteristic curve
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Fig.5 Power consumption of 100% load pumping

system with circulating water temperature
and Roots pump compression ratio
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Fig.8 Condenser steam inlet step test-water ring
pump speed dynamic response
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Fig.9 Condenser steam inlet step test-pump group
power consumption dynamic response
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Control and simulation of Roots water-ring vacuum pump

extraction system for condenser
WANG Jun', ZHU Lingyu®, WU Zhengyong', LU Chengbin', YAO Yongling', HUANG Enhe’

(1. Jiangsu Frontier Electrical Power Technology Co.,Ltd.,Nanjing 211106, China;

2. School of Energy and Environment, Southeast University, Nanjing 210096, China)
Abstract:Based on the prevailing problems of the Roots water-ring vaccum pump combination extraction system for steam
turbines that the inappropriate configuration of vaccum pumps leads to the increase of condenser vaccum degree , this paper put
forward a Roots water-ring pump frequency conversion control extraction system. Based on the mathematical model of vaccum
pumps ,a simulation experimental platform for the extraction system is established. Aimed at increasing the pumping capacity
and reducing energy-consuming, the optimal operation plan is beterminede, the control strategy of the frequency conversion
system is developed,the condenser step tests are performed. The results show that the control strategy of the pumping system is
reliable and the system runs smoothly. And the frequency conversion system has obvious energy saving effect compared to the
fixed speed system.
Keywords : gas circulation cooled Roots vacuum pump ; water ring vacuum pump ; control strategy ; compression ratio distibution;

frequency conversion system
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