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Induction heating of a rotating fluid in an externally applied direct-current magnetic field is numerically studied. We
consider magnetohydrodynamics (MHD) in a two-dimensional circular domain, and the Joule heating due to the eddy
current and the Lorentz force coupled with the fluid velocity and the magnetic flux density. The Maxwell and Navier-

Stokes equations are solved by means of a Direct Numerical Simulation (DNS) for various Hartmann numbers Ha. In

this research, to improve the heating effect for the fluid, rigid plates are inserted into a container. Effect of the length and
position of the plates on the heat generation are investigated. The heat generation is demonstrated to be considerably

enhanced due to the plate mixing effect.
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Fig. 1 Schematic outline of simulation model.
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Fig.2 (a) Comparison of total joule heat value by Ha and. Spatial
distribution of joule heating; (b) without and (c) with plate.
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Fig.3 Energy balance ; (a) without and. (b) with plate
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Fig.4 Comparison of the total joule heat value by length and
number of boards (Ha = 100).
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