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Analysis of Natural Convection of Hydromagnetic Fluid Contains Micro-Particles in a
Infinite Vertical Channel

M.H. Abdollahi Jahdi'", Y. Arianfar’
! Assist. Prof., Mech. Eng., Azarbaijan Shahid madani Univ., Tabriz, Iran.
2 M.Sc., Mech. Eng., Azarbaijan Shahid madani Univ., Tabriz, Iran.

Abstract

This study presents an analytical investigation of the natural convection hydromagnetic flow of a particulate
suspension through a vertical channel in the presence of magnetic field and heat sink or source effects. The
boundary conditions of the walls are such that one wall is in constant heat flux and the other wall is at a
constant temperature and, the magnetic field is exerted on channel from the iso-thermal wall. The exact
results of solving the equations are obtained for several physical states and the effect of the problem
parameters on the velocity and temperature profiles is investigated. The results show that differences in
boundary conditions will lead to different behavior of velocity and temperature distributions on both sides of
the channel. So that by applying a magnetic field, the velocity distribution has a sinusoidal shape and with
increasing the intensity of the field, its amplitude increases. Also in the presence of a source, with increasing
Prandtl number the dimensionless temperature decreases near the iso-thermal wall and increases on the other
side and in the presence of a heat sink, the opposite happens. Moreover, the distribution of the Nusselt
number across the channel for different values of heat sourse and sink and temperature ratios is shown.

Keywords: Natural Convection; Vertical Channel, Magnetic Field; Analytical Solution.
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