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Cold model experiments and numerical study on crystallization

two-phase flow in molten salt pump
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Abstract: In order to reveal the regularity of the crystallization two-phase flow in the
molten salt pump, Buckingham theorem was adopted to establish the similarity criterion for
the solid-liquid two-phase flow in molten salt pump. According to the designed molten salt
pump model test schemes, the internal flow was numerically simulated. At the same time,
the high speed photography technology was employed to capture the flow. The differences
between experimental and numerical simulation results were elaborated. The effects of parti-
cle diameter and density on external performance and internal flow of molten salt pump were
researched. The obtained results were shown as follows: the error between the numerical

simulation results and the test results was less than 10%. The absolute velocity of particles
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at the impeller outlet decreased from the blade pressure surface to the suction surface. The

relationship of the velocity triangles between the solid and liquid phases in the impeller was

obtained. When the particle density was greater than the liquid density, the circumferential

component of the particle absolute velocity was less than that of liquid phase. Furthermore,

the relationship of the velocity triangles at the impeller outlet was obtained for particles with

the density of 2000, 2250, 2500, 2750, 3000kg/m?*. The larger particle density meant the

smaller circumferential component of the absolute velocity and the lower pump head.
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Table 1 Model test schemes of molten salt pump transporting solid-liquid two-phase medium

ES 14 L He 38 ny, / HE D/ WA ik Q./ BRI WokL B A2

x N /11, (r/min) mm Q./Q, (m*/h) H./H, It d./d,
0.2 6. 658 8322.51 50 0.053 1. 33 1.773 0.2
0.4 1. 663 2410. 62 100 0.106 2. 66 0.442 0.4
0.6 0.739 1071. 39 150 0. 160 3.99 0. 197 0.6
0.8 0.416 602. 66 200 0.213 5. 32 0.111 0.8
1.0 0. 266 386. 17 250 0. 266 6. 66 0.071 1.0
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2.0 0.067 83. 25 500 0.532 13.32 0.018 2.0
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Table 2 Simulation results of the molten salt pump transporting solid-liquid two-phase medium

. #EW H,/H, Wikt Q/ HIPES &

RE x #%#E H/m 5 g
H AU {EL BOGN) (m’/h) P/W /%
il e 21. 30 25.00 3796.09 72.79
0.4 0. 86 0.451 0.442 2. 66 30. 04 72.13
0.6 0.416 0.199 0. 197 3.99 5. 32 72.72
0.8 8.51 0.113 0.111 5. 32 88. 16 72.81
1.0 1.52 0.071 0.071 6. 66 38.90 72. 84
1.2 2.11 0. 052 0. 050 7.99 46. 15 72. 64

IEBA Y 58 ] LU i 2R 7R 1 K B B & 1S )
P 1 [ UL A DA 106 A SR AR AT H 1) 235 i R
MR AT AN . R 1 R o= 1.0 W AY KL
TS 7 58 AE AN R R B0 & 0 5l 2R A R (A
AL 75 B SR A A PERE th L an | 5 PR
A1 P e BOdE 2 B T AR 4 R CHD LBl ) 3 CP) FAL
B O e R UR 22430 704 .6. 406 1 9. 804, P
TE 106 LA 2 B FH BB AL 0 T vkl LB
PR if b 0 47 e ) 2R R AR A S SRR

20r n-0 180 4100
4170
180
160
130 _ 460
g| =
139 q40
{20 ]
) 120
—— R 10
—a— L
0 L L ' L ) 0 dp
0 2 4 6 8 10 12

Of(m/h)

PSR A8 09 1 e Hh £k

Fig.5 Performance curves of the molten salt pump
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before and after crystal salting out
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