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Parabolic Solar Collector Equipped with Combined Turbulators Filled with
Hybrid Magnetic Nano-Fluid

Shahrouz Yousefzadeh ' G.H. Ghanbari * M.M. Doustdar
Department of Mechanical Engineering, Aligudarz Branch, Department of Mechanical Engineering, Imam Hossein
Islamic Azad University, Aligudarz. University.

(Received:2024/05/07, Revised: 2024/06/18, Accepted: 2024/07/06, Published: 2024/07/22)
DOR: https://dor.isc.ac/dor/20.1001.1.23223278.1403.13.1.13.9

ABSTRACT

This study was conducted to investigate the effect of magnetic field on Hartmann numbers ranging from 50 to 200 in a
parabolic solar collector with zero to 2.25 percent volume fraction of magnetic hybrid nanofluid containing three
nanoparticles of iron oxide, multi-walled carbon nanotubes, and copper in the Reynolds number range of 18000 to 42000.
In the numerical study, a parabolic solar collector was simulated using the finite volume method, and the thermophysical
properties of the magnetic hybrid nanofluid were used as the working fluid in it. The solar collector absorber tube under
study is equipped with three different geometric shapes of turbulators. A hybrid nanofluid of water/carbon nanotube
multi-wall-iron oxide-copper has been considered for two-phase simulation. According to numerical results, the
maximum exergy efficiency is related to the absorber tube equipped with a combination of turbulator and circular wire.
Additionally, the maximum exergy efficiency is related to a Reynolds number of 18000 at a Hartmann number of 200.

Keywords: Exergy, Turbulent flow, Solar collector, Magnetic field, Combined turbulators
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