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Influence of Magnetic Field and Thermal Radiation by
Natural Convection Past a Vertical Cone Subjected
to a Variable Surface Heat Flux

G.Palani', Kwang Yong Kim’
(1. Department of Mathematics, Dr Ambedkar Govt Arts College ,
Chennai 600-039, Tamil Nadu, India;
2. Department of Mechanical Engineering, Inha University,
Incheon 402-751, Republic of Korea)

Abstract: A numerical study was performed to examine the heat transfer characteristics of nat-
ural convection past a vertical cone under the combined effects of magnetic field and thermal
radiation. The surface of the cone was subjected to a variable surface heat flux. The fluid con-
sidered was a gray, absorbing-emitting radiation but a non-scattering medium, with approxi-
mate transformations the boundary layer equations governing the flow were reduced to a non-
dimensional equations valid in the free convection regime. The dimensionless governing equa-
tions were solved by an implicit finite difference method of Crank-Nicolson type which is fast
convergent, more accurate and unconditionally stable. Numerical results are obtained and pres-
ented for velocity, temperature, local and average wall shear stress, local and average Nusselt
number in air and water. The present results are compared with the previously published work
and are found to be in an excellent agreement.

Key words: apex; magnetohydrodynamics; radiation; finite difference; skin friction; vertical

cone



