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Effect of guide vane thickness on performance of nuclear main pump

YANG Cong-xin'* , WANG Ling'?, YANG Tao'*

(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: In order to research the effect of guide vane thickness on performance of nuclear main pump.,
the hydraulic performance of nuclear main pump with five thicknesses of guide vanes is predicted by means
of numerical approach on the premise that all geometric parameters of the pump but its guide vane thick-
ness are unchanged. The result shows that on the designed working condition and when the guide vane
thickness is uniformly reduced by half, the flow-squeeze by the guide vane will be reduced, but its flow-
guidance ability and the capacity of energy conversion will decline, making the head and efficiency of the
pump to fall eventually. Compared with other four options, when the front half part of the guide vane is
thickened by 1.5 times, its flow field distribution will be most uniform and the flow losses the least, so
that the head and efficiency of the modeled pump will be the highest. On the premise that the guide vane
structure meets the demand of its structural strength, the guide vane can be thickened nonuniformly ac-
cording to the difference of position on guide vane passage and flow condition in there in order to reduce the
hydraulic loss in guide vane passage and convert the kinetic energy into pressure energy to the full extent,
so that the internal and external characteristics of the pump will be improved consequently.
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