Japan Society of Fluid Mechanics

BAREHFERES 2010

B —_EMEEBAICEITIHUR LA ) — - RF—LxiR

Magnetic Rayleigh-Bénard convection in a coaxial double cylinder
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Linear stability analyses and numerical computations have been carried out for a magnetic Rayleigh-Bénard
convection of air in a coaxial double cylinder in the absence of gravity field. An inner cylinder is heated and an outer
cylinder is cooled both isothermally. The air filled within the gap of double cylinder is unstable under certain strength
of the applied toroidal magnetic field since the heated air is repelled radially outward due to the magnetic buoyancy
force. The stability analysis quantitatively predicts the critical values for the onset of thermal convection for various

values of the radius ratio.
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Table 1 Critical values obtained by the linear stability analyses

AT NIRRT

Rt g;ic B Ra, ?;;i | iR
173 3.180 2.893%10* 3 2324%10*

1”2 3.142 1.067 % 10° 5 9417x10*

23 3.125 5.149 % 10° 8 4811 X10°
3/4 3.121 1428 X 10° 11 1.364 X 10°
5/6 3.118 5.581x10° 17 5429%10°
10/11 3.117 3.896 X107 33 3.840x 107
1920 3.116 2498 % 10 61 2479%10°
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Fig. 1 Velocity vectors and temperature field obtained by the polar
coordinate analyses for a steady state of convection at Pr=0.7
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