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NUMERICAL SIMULATIONOF INTERNAL CONVECTION HEAT TRANSFER OF
FERROFLUIDSUNDER ALTERNATING MAGNETIC FIELD
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NOBAKHTI"

ABSTRACT

In this research, a numerical investigation on forced convective heat transfer of ferrofluids flowing through a copper tube and under an
alternating magnetic field was conducted. The flow is passing through the tube under a laminar condition and a uniform heat flux. The
simulation was primarily carried out for distilled water in the absence of magnetic fields, and after validation of the solving approach, the
simulation was conducted for ferrofluid. Complicated convective regimes, caused by magnetic nano particle interactions, were studied under
various conditions. The convective heat transfer process was studied for different volume concentrations and magnetic field frequencies. An
increase in the magnetic field frequency and volume concentration resulted in an increment in the rate of convective heat transfer. The effect
of the magnetic field was higher in low Reynolds numbers. The results of the numerical simulation were in a good agreement with the
experimental data. In comparison with the similar experimental investigation, the maximum error of the numerical simulation was smaller

than 10%.
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DEFINITION OF THE PROBLEM
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Figure. 1.: the flow passing through the tube in the presence of the magnetic field.
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Table. 1: Properties of the carrier liquid and
nanoparticels.
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Electromagnetic Boundary Conditions:Perpendicular

Collision Between Electromagnetic Waves And The Tube
Boundary
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Figure 2. Collision of a perpendicular wave to a dielectric 1 %
boundary
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Figure3: the variation of convective heat transfer of ferrofluid of different volume concentrations at re=560.
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Figure 4. A comparison of convective heat transfer coefficient between experimental and numerical methods for Re=560 and a
volume concentration of 2%.
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Figure 5. Effect of a constant magnetic field on convective heat transfer for Re=560 and a volume concentration of 2%.
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Figure 6: Variation of the local convective heat transfer with frequency versus axial distance (Re = 80, ¢ =2%)
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Figure 7: Variation of the local convective heat transfer with frequency versus axial distance (Re = 560, ¢ =2%)
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Fig. 8: Variation of the local convective heat transfer with frequency versus axial distance (Re =930, ¢ = 1%)
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Fig. 9: Variation of the local convective heat transfer with frequency versus axial distance (Re

=260, ¢ = 0.6%)
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