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Convective Heat Transfer Characteristics of the Flow Around a
Circular Cylinder Under the Action of Electromagnetic Force

LI Hui**, LIU Zongkai"'*, ZHOU Benmou', JIANG Yong'

(1. Advanced Launch Collaborative Innovation Center , Nanjing University of Science and Technology ,
Nangjing 21009} , China ; 2. Science and Technology on Transient Physics Laboratory , Nanjing
University of Science and Technology » Nanjing 210094 , China)

Abstract: Previous studies have been carried out mainly from the viewpoint of heat transfer and
flow velocity,and few studies focused on the convective heat transfer efficiency. The convective
heat transfer characteristics of a circular cylinder under the action of electromagnetic force was
numerically studied with the finite element method based on the energy equation of convection heat
transfer and basic governing equations of electromagnetic fluid control. The results show that the
heat transfer power increases with the increasing of the electromagnetic force when 0<CN<0.8,
where N is an action parameter. When 0.8<CN<C(1. 8, the heat transfer power decreases with the
increasing of the electromagnetic force. When N>>1. 8, the heat transfer power increases with the
increasing of the electromagnetic force. By analyzing the flow of the fluid, it” s found that the

variation of the convective heat transfer power is due to the continuous sinking of the separation
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point. As the electromagnetic force gradually increases and the fluid velocity around the cylinder

increases, the vortex street will gradually be inhibited and the separation point will continue to

sink.
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Fig.1 Geometrical model of the flow field around

a circular cylinder
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Fig.2 Mesh of the flow field
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Fig.3 Temperature distribution under different electromagnetic forces
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Fig.4 Curves of the convective heat transfer power versus electromagnetic force and the gradual displacement
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diagram of the seperation point of the cylinder flow separation
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Fig.5 Vortical contour under different

electromagnetic forces
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