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Abstract

The effect of Lorentz force(Electromagnetic force) on the liquid metal flow has been investigated.
The flow velocity has been calculated by treating the Lorentz force as a source term in the
Navier-Stokes equation. The liquid metal flow in the rectangular duct of an electromagnetic pump was

analyzed with the Lorentz force varied.
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Fig. 1 Schematic of experimental apparatus
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Table 1 Properties of liquid metal(Zn)

€& | A7 | €A
A | T2 |AEE | 2 2
[K] | [S/m] |W/mek]

A=z | 2% 8@
[kg /mes] | [kg /m®]|[3/kg+K]

Zn 692.5 |2670000] 495 |0.00413| 6375 481
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(@) Electromagnetic field of the test section(Z-direction)

IxB (MR 2t -duct: zF)
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(b) Z-directional Lorentz force jxﬁ
Fig. 3 Z-directional electromagnetic force distribution

(@) Electromagnetic field of the test section(Y-direction)
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(b) Y-directional Lorentz force
Fig. 4 Y-directional electromagnetic force distribution
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(b) velocity (Streamline)
Fig 6. Velocity distribution
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Fig 7. The effect of Lorentz force on velocity
distribution
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