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I nfluences of permanent gradient magnetic field configurations on air
natural convection heat transfer

YANG Lijun,DU Xiaoze,Y ANG Yongping

Abstract

The natural convection heat transfer of electrically non-conducting fluids can be controlled by gradient magnetic field. The
gradient magnetic fields with different profiles of magnetic field intensity were set up by various configurations of
neodymium-iron-boron permanent magnet system. The magnetic field intensities and magnetic accelerations for differently
configured gradient magnetic fields were obtained by numerical smulation. The natural convection heat transfer of air in a
two-dimensional enclosure that was placed in different gradient magnetic fields was numerically investigated. The flow and
temperature fields for the air natural convection were presented and the local and mean Nusselt numbers on the walls were
calculated and compared. The results showed that the natural convection heat transfer of air can be enhanced or controlled
by applying permanent gradient magnetic fields with different magnetic accel erations.
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