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Effects of Molten Salt Density on the Performances of
Molten Salt Pump

XIAO Cen,GU Boqin,SHAO Chunlei

(College of Mechanical and Power Engineering,Nanjing University of Technology,Nanjing 211816, China)

Abstract ; Based on the standard k-¢ turbulent model, multiple reference frame coordination and the SIMPLE algorithm

three-dimensional turbulence flow in 3 molten salt pumps for 4 different density mediums were simulated under 5

different flow rates by using FLUENT. The performances of the pump were predicted. The results show that the head

doesn’t change with density. The shaft power and efficiency increase with the increase of density under the same flow

rates. The distribution regularities of static pressure and absolute velocity for different pumps transporting different

density mediums are basically the same. The results have a certain reference value to the design of molten salt pump.
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Performance parameters of molten salt pumps
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Table 1

HE wE

Hy/m (m? h ") (r-min~') n %
1 GY65-250 20 50 1450 66 63
2 GY65-160 8 25 1450 93 62
3 GY125-250 20 200 1 450 130 77
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Table 2 Main structure parameters of molten salt pumps

L RiEd Fba MmO R0 MEsMEs
T y P
HA/mm HA/mm FiE/mm S5/ mm mm
100 65 12.5 26 250
2 75 65 13.0 25 170
3 150 125 30.0 55 270
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Figure 1 Geometrical model of molten salt pump 2
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Table 3 Medium physical parameters

. IR
A i 1;-3/
4 X
T/C (kg-m™3) K

(Pa-s)
H,0 20 998 1.00
KNO;-NaNO, -NaNO; (5340-7wt% ) 300 1 640 3.16
MgCl, 1254 2310 3.05
K, CO; 891 2 990 3.01
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Figure 2 Effects of
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Figure 3  Effects of de

nsity on shaft power
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Figure 4 Effects of density on efficiency
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(2)p=998 kg/m* (b)p=1 640 kg/m’ (c)p=2 310 kg/m’ (d)p=2 990 kg/m*
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Figure 5 Static pressure distribution on pump middle section at different density
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Figure 6  Velocity distribution on pump middle section at different density
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