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Abstract: When an electrically conducting fluid flows through a staggered tube bank, the heat transfer and fluid flow
features are changed by the externally introduced magnetic field. This study provides a numerical investigation of this
phenomenon. Heat and fluid flows are investigated for unsteady laminar flows at Reynolds numbers of 50 and 100 with
the Hartmann number gradually increasing from zero to 100. As the Hartmann number increases, and owing to the
effects of the introduced magnetic field, the velocity boundary layer near the tube wall is thinned, the flow separation is
delayed downstream, and the shrinkage of a recirculation zone formed near the rear side is observed. Based on these
thermo-fluid deformations, the resulting changes in the local and average Nusselt number are investigated.
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Table 1 Average Nusselt numbers for all tubes (Nup),
C1 tube (Nu,,), and C2 tube (Nu,,)

Ha Nup Nug, Nug,

0 10.3524  12.1296  9.6951

Re=50 10 10.2247 12.2046  9.4148

© 50 13.7128 17.4571 11.9702
100 15.2316  19.9584 12.9630

0 14.2476  16.5580 13.3382

_ 10 13.2910 15.6936 12.4777
Re=100 50 18.1836  22.6981 16.2232
100 20.5725 26.4487 17.8896
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