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a horizontal state of infinite length which are at two temperatures have been kept differently, has been
investigated in the presence of a magnetic field, with variable magnitude and direction, it has been
simulated by Fluent software, and its design and meshing has been done by Gambit software. Forced
flow occurs due to the rotation of the outer cold cylinder with a constant angular velocity around the
central axis of the two cylinders. In addition, Buzinsk's approximation has been used to calculate the
buoyancy forces that arise due to the temperature difference between the two cylinders. The obtained
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Magnetic field results are presented for a different range of dimensionless numbers (Reynolds, Rayleigh, Hartmann)
Non-concentric cylinders and volume fraction of nanoparticles. The numerical results show that an increase in the volume

fraction and Rayleigh number leads to an increase in heat transfer, and an increase in the Reynolds
https://doi.org/10.22077/ number leads to its decrease, and also the use of an external magnetic field suppresses the fluid velocity
AEC.2023.5952.1017 and heat transfer, and these changes are more tangible in the vertical direction.
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Fig. 1. Schematic of concentric and non-concentric cylinders from the
front view.
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Table 1. Thermophysical properties of basic fluid and nanoparticles.
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u (Pa.s) - 9.58e-4
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B x 10*(K™1) 0.85 2.3
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Fig. 3. Comparing streamlines and isotherms in the a) present study and
b) Yoo study with Pr = 0.7, Ra = 104 and Re = 100.
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Fig. 4. The effect of Rayleigh number on total heat transfer at
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Fig. 6. The effect of Reynolds number on total heat transfer at Ha = 0,

Ra = 100000, Pr = 6 and ¢ = 0.05.
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Fig. 7. The effects of increasing the Hartman number and changing the orientation of magnetic field on isothermal contours in concentric cylinder and single-
phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 8. The effects of increasing the Hartman number and changing the orientation of magnetic field on isothermal contours in concentric cylinder and two-
phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 9. The effects of increasing the Hartman number and changing the orientation of magnetic field on isothermal contours in non-concentric cylinder and
single-phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 10. The effects of increasing the Hartman number and changing the orientation of magnetic field on isothermal contours in non-concentric cylinder and
two-phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 11. The effects of increasing the Hartman number and changing the orientation of magnetic field on flow contours in concentric cylinder and single-
phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 12. The effects of increasing the Hartman number and changing the orientation of magnetic field on flow contours in concentric cylinder and two-phase
mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 13. The effects of increasing the Hartman number and changing the orientation of magnetic field on flow contours in non-concentric cylinder and single-

phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 14. The effects of increasing the Hartman number and changing the orientation of magnetic field on flow contours in non-concentric cylinder and two-

phase mood at Re =50, Ra = 100,000 and Pr = 6.
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Fig. 15. Comparing the effect of changing the Hartman number on total

heat transfer rate in three orientations for concentric cylinders at single-

phase condition.
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Fig. 16. Comparing the effect of changing the Hartman number on total

heat transfer rate in three orientations for non-concentric cylinders at

single-phase condition.
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