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ABSTRACT

The fluid flow and thermal analysis were carried out by using the finite element program, Ansys. In analysis
process, a electromagnetic analysis was accomplished. In afterwards, Fluid and thermal analysis was done. Fluid flow
and heat could be produced by electromagnetic pump. In other words, A magnetic field which electromagnetic pump
generates influences Liquid Material(Al alloy). This paper calculates the fluid flow and temperature distribution

according to time. Using material is Al alloy(A356).
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Fig. 2 Three dimensional model of electromagnetic
pump(1/2 model)

Fig. 3 Two dimensional model of

electromagnetic pump(unit : mm)

Fig. 4 Mesh model for magnetic field
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Table 1 Phase value of the current (unit: °)

P(120°)

D(1) 0
D(2) 120
DE) 240
D(4) 0
D(5) 120
D(6) 240
D(7) 0
D(8) 120
D(9) 240
D(10) 0
D(11) 120
D(12) 240
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Fig. 5 2D Model of EMP(1/2)
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Fig. 6 Mesh model for fluid flow

Table 2 The Property of Molten Al(A356)

Temperature ( T, T ) 709
Density ( p, Kg/m®) 2360
Thermal Conductivity ( K, W/mK ) 69

Specific Heat ( Cp, J /gK ) 1149
Viscosity (u ) 4.5e-6
Relative Permeability ( ur ) 84

Resistivity ( R, Q) 21e-9

Table 3 Relative permeability in
electromagnetic analysis
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Fig. 7 Flux line and flux density
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Fig. 8 Velocity of x direction
and Temperature(t=30sec)
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Fig. 9 The selected node to compare inlet nodes’
temperature and velocity and outlet nodes' temperature
and velocity
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Fig. 10 Change of temperature according to time
(unit : °C)

Fig. 11 Change of x direction velocity according
to time (unit : velocity(m/s), time(sec))
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