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Fig. 1. (Color online) Physicad model and boundary conditions for
numerical anaysis of magnetic fluid.
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Tablel. Thermodynamic properties of magnetic fluid.

Properties W-40
Effective radius of particle, a;, (hm) 55
Density, p (kg/m°) 1.37 x 10°
Density of particle, pa (kg/n) 5.16 x 10°

Saturation magnetization (Wh/m?) 0.36

Vortex viscosity of particle, n; (Pa-9) 218x10°
Viscosity, n (Pa-9) 1.06 x 102
Volume concentration of particle, ¢, 8.68 x 1072
Paticle number per unit volume, N (EA/m°) 1.25x 10
Average moment of inertia per unit volume, | 11x10™
Boltzmann constant, k (¥K) 1.38x 102
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Fig. 2. (Color online) Temperature characteristics with the magnetic
intensity. (Direction of magnetic fields = (a) bottom, (b) top).
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Fig. 3. (Color online) Temperature characteristics with the Rayleigh
numbers (Various Rayleigh numbers at the hot wall).
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Numerical Modeling for Behavior Prediction of the Magnetic Fluid Based
on Finite Element Method
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The objective of this study is numericaly analyzed the behavior characteristics of the magnetic fluid in a closed rectangular
container using finite element method (FEM). The governing equations are solved with magnetization and Maxwell equations for
consideration of roteting effect of the magnetite particle. Then the discretized equations are solved with boundary conditions of the
velocity and temperature. The developed modd is validated with the results of Davis (1983) and Fusegi et a. (1991) has a good

agreement within 5.5 % and 2.7 %, respectively.

Keywords: behavior, FEM (finite element method), magnetic fluid, nusselt number
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