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Hydraulic optimization design of runner-pump and oil circulating and cooling system for thrust bearing of
hydroelectric units//LAI Xide' , ZHANG Xiang' , CHEN Xiaoming' , LU Zhen', YANG Shifu’>(1. School of Energy and
Power Engineeving, Xihua University, Chengdu 610039, China; 2. Dongfang Electric Machinery Co. , Lid. , Deyang
618000, China)

Abstract: In order to optimize the layout and number of holes and geometric parameters such as the section shape, area,
and outlet pipe diameter of the oil bath in hydrodynamic design of a runner-pump for the thrust bearing of hydroelectric
units, a method for performance prediction and optimization design suitable for the flow passages of the runner-pump is
presented in this paper. Through combination of different geometric parameters, the influence of the size and shape of the
main flow passage components on hydrodynamic performance of the runner-pump was analyzed using the performance
prediction method based on multi-condition numerical simulations. In this way, a hydrodynamic optimization design method
for the runner-pump based on cooperation throughout the circulation system, which can improve the performance and
reliability of the hydrodynamic system for self-circulating system design, is proposed. The results show that, compared with
the original runner-pump, the average head is increased by 4m, the average efficiency is increased by 5.5% , and the
H-Q curve can guarantee better stability of the system under varying condition operation for the optimized runner-pump
under the same test conditions.

Key words: hydroelectric unit; thrust bearing; circulating and cooling system; runner-pump; oil bath; optimization
design; performance prediction
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