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Numerical simulation on modal of mine emergency
drainage multistage pump rotor

CAO Weidong, LIU Bing, ZHANG Yining, LIU Guanghui
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: To obtain the modal characteristic of multistage pump rotor in operation, the three-dimen-
sional flow passage and the structure of the rotor for one mine emergency drainage multistage pump
were established, then, based on the method of fluid — solid coupling, a model of the rotor which con-
tains impellers and shaft was simulated with ANSYS WORKBENCH software considering the influence
of both the damping and pre-stress from fluid especially. In addition, the modal of rotor was simulated
without pre-stress and with different speed of revolution respectively, the characteristics of modal under
different situations were obtained, and the reasons for different profiles of modal were analyzed. The re-
sults show that pre-stress in the pump has a significant influence on the modal of rotor, then, the
damping from fluid has a great effect on that as well. Calculation for the modal of rotor can contribute
significantly to reasonable design of multistage pump and determination of revolution.
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Fig. 1 Structure diagram of multistage pump
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Fig.2 Computational domain of fluid
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Fig.3  Structure meshes
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Tab.1 Basic properties of materials of rotor
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Fig.4 Computational domain of fluid
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Fig.5 Comparison between simulation and experiment
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Fig. 6 Profile of total pressure in multistage pump
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Fig.7 Intrinsic frequency evolution with rotor speed growing
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Tab.2 Comparisons of modal under different situations

Hz

Bk TS S TRASES S TS S

(T H7) (T H1) (WRLST)
1 109. 36 106. 87 291.47
2 197.00 178. 65 630. 52
3 204. 80 186. 59 653. 85
4 307.57 299.59 653.91
5 422.79 392.27 962. 28
6 438. 50 405. 83 1 178. 60
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Fig.8 Vibration of rotor system
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