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Research on the Influence of Radial Installation Clearance between Spatial
Guide Vane and Impeller of Molten Salt Pump on the Performance of Pump
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Abstract; In order to explore the influence of the radial installation clearance between spatial guide vane
and impeller on the pump performance, the first-stage part of VS1 solar high temperature molten salt
pump was selected as the research object. On the premise of other geometrical parameters unchanged,
based on radial installation clearance of original guide vane and impeller, through successively changing
the relative location between the radial guide vane inlet and impeller, a total of 6 combination schemes of
guide vane and impeller with different clearance were designed for comparative analysis. Full flow field

numerical simulation ranging from 1.5 to 6.5 mm in six clearance schemes was carried out using CFD
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method, and the reliability of numerical algorithms was validated through experimental testing. The re-

sults show that the influence of the radial installation clearance between guide vane and impeller on pump

head and efficiency is significantly different under different working conditions. A better clearance leads

to the best overall pump performance, while too large or too small clearance will lead to deterioration of

pump performance; compared to the original clearance of 2.5 mm, an appropriate clearance can reduce

the amplitudes of the main frequency pressure pulsation at the impeller outlet and cavity clearance posi-

tion by 20.6% and 36.4% , which increases the stability of the fluid flow within the pump; the pressure

gradient in the guide vane internal passage and the distribution of the vortex core in the cavity exhibit dif-

ferent change trends with the change of clearance. When the clearance is 4.5 mm, the pressure gradient

in the guide vane internal passage changes more uniformly and orderly, and the range and intensity of the

vortices in the cavity are significantly reduced compared to other schemes, leading to the optimal flow

state in the pump.

Key words: molten salt pump, radial installation clearance, external performance, pressure pulsation,

internal flow field
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Fig. 1 3D modeling of full flow field for research model
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Fig. 4 Mesh independence calculation results
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Fig. 5 Pump performance curves in different schemes
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Fig. 8 Time domain distribution of pressure pulsation at

monitoring point in pump in different schemes
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at monitoring point in pump in different schemes
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