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Effect of Molten Salt Viscosity on Movement Characteristics of
Crystal Particles in Molten Salt Pump

FANG Xiangyang, SHAO Chunlei
(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract; In order to reveal the regularity of the crystallization two-phase flow in the molten salt pump, Eulerian multi-
phase model was used to describe the crystallization two-phase flow characteristics. Motion characteristics of crystal
particles in impeller and volute flow passages were analyzed when pumping various viscosity mediums. The obtained
results are as follows: there are some special points inside the pump, where the volume fraction is equal to that at the
inlet (5% ). Moreover, the shape and location of curves and surfaces made up of those points are independent of molten
salt viscosity. The greater the viscosities of molten salt, the more uniform the distribution of the crystal particles in
impeller and volute flow passage. When the viscosity is 0.400 00 Pa - s, the volume fraction of the crystal particles in
the flow passage is nearly the same as that at the inlet of pump. The volume fraction of the crystal particles is large and
the slip velocity is high at the inlet and outlet of the pressure surface and the suction surface, respectively. The results
provide references for the study of crystallization two-phase flow in the molten salt pump.
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Figure 3 Position of monitoring points
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Table 1  Number of monitoring points
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Figure 4  Particle volume fraction in
front section of impeller passage
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Figure 5 Particle volume fraction in
tail region of impeller passage
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Figure 6 Particle volume fraction of volute passage
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Figure 7 Crystal distribution of 5.0% particle
volume fraction in middle section
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Figure 9  Position of monitoring

points of blade surface
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Figure 10 Volume fraction of crystal
particles of blade surface
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Figure 11  Slip velocity of crystal
particles of blade surface
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