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Fig.1 Computation model and boundary conditions
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Table 1 Verification results of grid independence
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Fig.2 Result comparison of natural convection

heat dissipation of the vertical plate
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Fig.3 Result comparison of thermal magnetic convection of

oxygen in square cavity under non-uniform magnetic field
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Fig. 4 Influence of single group of magnet position on

magnetic field distribution near the vertical plate (B=4T)
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Fig. 5 Influence of single group of magnet position
on air velocity field distribution near the

vertical plate (B=4T)
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Fig. 6 Influence of single group of magnet position
on air temperature field distribution near the

vertical plate (B=4T)
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Fig.7 Influence of single group of magnet position on

average temperature of the vertical plate
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Fig. 8 Influence of single group of magnet position on the

local surface heat transfer coefficient of the vertical plate
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Fig. 9 Influence of single group of magnet position on

average Nusselt number of the vertical plate
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Fig. 10 Influence of two groups of magnets position on air

velocity field distribution near the vertical plate (B=4T)
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local surface heat transfer coefficient of the vertical plate
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Research on heat transfer characteristics of natural convection of
vertical plate strengthened by magnetic field

JIANG Changwei, ZHENG Peijia, XIE Yunfeng, CAO Zhichao, LUO Minghong
(School of Energy and Power Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [Purposes] The paper aims to study the influence of gradient magnetic field on natural convection
heat dissipation of the vertical plate, which provides a new method to strengthen convection heat dissipation of
the vertical plate. [Methods] The mathematical model of magnetically induced natural convection was
constructed and the corresponding finite element program was written. The heat transfer law of magnetic field
strengthening natural convection of the vertical plate under different magnet remanent flux density, different
magnet position were analyzed. The heat transfer characteristics of the vertical plate with or without gradient
magnetic field were compared. [Findings] When the magnet remanent flux density B>1 T, the convective heat
transfer capacity of the vertical plate increases with the increasing of the magnet remanent flux density of the
magnet. When the magnet is located at the bottom of the vertical plate, it has the greatest influence on natural
convection heat dissipation. The convective heat dissipation capacity of the vertical plate with two groups of
magnets is stronger than that with single group of magnets. [Conclusions] The natural convection heat
dissipation of the vertical plate can be strengthened or controlled by applying magnetic field.

Key words: thermomagnetic convection; vertical plate; heat transfer characteristic; gradient magnetic field;

magnet position
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