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Effect of velocity circulation of flow at guide vane outlet on
performance of reactor coolant pump
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(1. College of Energy and Power Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. Key Laboratory of Fluid Machinery and

Systems of Gansu Province, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Taking reactor coolant pump as research object, numerical simulation of the pump with differ-
ent number of blade, blade thickness, and circumferential shifted angle of its guide vane was conducted.
The change of velocity circulation of liquid flow at the outlet of the guide vane with foregoing three param-
eters was studied, so that the effect of these parameters on internal and external performance of the pump
was analyzed. The research result showed that when only one of the parameters was altered and others
kept unchanged, the pump head and efficiency would be the highest and the flow field distribution in the
flow passage of the guide vane and the pump discharge chamber would be more uniform when blade num-
bers of guide vane was 18, blade thickness was unchanged, and circumferential shifted angle was 8°. The abili-
ty of guide vane to eliminate the velocity circulation of the liquid flow would be stronger and the hydraulic loss in
guide vane would be less when the blade numbers of the guide vane was 16, its blade thickness was increased 1.5
times, and its circumferential shifted angle was 16°, illustrating that it would be not that the less the velocity circu-
lation of the liquid flow at guide vane outlet, the better. And there would be an optimal flow velocity circulation at
guide vane outlet to make the pump performance optimal. The optimal flow velocity circulation at the outlet of the
guide vane would make the liquid flow adhering closely well to the wall, preventing the separation of the flow,
making the flow filed distribution more uniform and improving the overall performance of the pump.
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Fig.2 Structure sketch of outlet center section of reactor
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