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Analysis of Flow Characteristics and Experiment of Conductive Liquid Metal
Coupling Lorentz Force with Fluid Equation

Aw -9t

(Mun-Ho Jeon * Suk-Won Lee + Chang-Eob Kim)

Abstract - This paper presents the flow characteristics in the fluid circulation loop using the tubular type linear
induction motor(TLIM) electromagnetic pump. A TLIM pump was designed using the equivalent and genetic algorithm
for the flow system of 40[l/min]. The flow characteristics are analyzed by coupling the Maxwell equations with the
Navier-Stokes equation. The analysis algorithm also takes account of the effects of the thrust. The flow characteristics
are analysed with the proposed method and compared with the commercial program and experiment and discussed.
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Fig. 2 Equivalent circuit of electromagnetic pump
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Table 2 Characteristics of TLIM
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Fig. 4 Flux distribution and flux density of TLIM
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Table 3 Properties of liquid wood metal

g wood metal
— Bi50 Pb 25
TA(FFH]) [%] Su 15 Cd 10
Ux p kg/m3] 9700 at 500K
TARAANE v [m2/s] 0.13
=4 7, [C] 70
BAEE K, [W/mT] 15
HI g G | J/kg)(CH] 0.18
A7 A= [S/ml] 1x10°
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Table 4 Comparison of analysis with FLUENT program

Lorentz force 10[N] 40[N] 77IN]
;4 [m/s] 0.087 0.41 0.7
FLUENT [m/s] 0.077 04 0.71
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