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A Study on the Flow Analysis for Natural Convection of Magnetic
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Abstract

Natural convection of a magnetic fluid is different from that of Newtonian fluids because magnetic
body force exists in an addition to gravity and buoyancy. In this paper, natural comvection of a
magnetic fluids(W-40) in a cubic cavity is examined by numerical and experimental method. One side

wall was kept at a constant

temperature(25C), and the opposite side wall was also held at a constant

but lower temperature(20C). Under above conditions, various magnitudes of the magnetic fields were
applied up. GSMAC scheme is used for a numerical method, and the thermo-sensitive liquid crystal
film(R20C5A) is utilized in order to visualize wall-temperature distributions as an experimental method.
This study has resulted in the following fact that the natural comvection of a magnetic fluids is
controlled by the direction and intensity of the magnetic fields.
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(1) Circurator(hot side) (2) Circulator(cold side)

(3) Temperature control units

(4) Analysis record (5) Permanent magnet

(6) Thermostat(hot side) (7) Thermostat (cold side)

(8) Thermo-sentive liquid crystal film

(9) Thermocouples(K type) (10) Contro} valve

(11) Digital camera  (12) Thermometer

Fig. 2 Schematic diagram of experimental appara
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Fig. 5 Streamlines for magnetic intensities at
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Fig. 6 Streamlines for magnetic intensities at
t=3200
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Fig. 7 Velocity distributions for various magnetic
intensities
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Fig. 8 Velocity distributions for various magnetic
intensities
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Fig. 9 The variation of temperature distributions
with time
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