Review Form 3

	

	Journal Name:
	Journal of Advances in Mathematics and Computer Science 

	Manuscript Number:
	Ms_JAMCS_140805

	Title of the Manuscript: 
	Numerical Analysis of Conjugate MHD Free Convection of Cu–H₂O Nanofluid in a Top Corrugated Trapezoidal Cavity with Multiple Heat Generating Obstacles of Different Shapes

	Type of the Article
	


	PART  1: Comments



	
	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The author’s studied the numerical investigation of conjugate magnetohydrodynamic free convective flow of Cu–H₂O nanofluid within a top-corrugated trapezoidal cavity containing multiple internal heat-generating objects of different geometries square, star, and triangular. The study is conducted under steady-state, laminar, incompressible conditions using COMSOL Multiphysics to explore the effects of Rayleigh number (Ra), Hartmann number (Ha), cavity inclination angle (λ), and obstacle shape on thermal and flow behavior.

The present study concludes that the square-shaped obstacle inside a top-corrugated trapezoidal cavity filled with Cu–H₂O nanofluid offers the best thermal performance under conjugate MHD free convection. At an inclination angle of 20°, it achieves optimal Nusselt number, lowest entropy generation, and most efficient cooling, even under magnetic field influence. The square geometry consistently balances heat transfer and thermodynamic efficiency better than star and triangular shapes.
This study provides valuable insights for optimizing MHD nanofluid systems in engineering applications such as electronic cooling, solar collectors, and advanced energy systems.
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Results reveal that square-shaped obstacles provide the highest heat transfer rate and lowest entropy generation across all tested conditions. An inclination angle of 20° offers optimum fluid circulation and temperature distribution, leading to enhanced thermal performance. The presence of a magnetic field (Ha = 50) moderates’ convection by suppressing flow strength, especially at high Ra. Comparative evaluations confirm that the combination of square obstacles and a 20° cavity inclination yields the most thermodynamically efficient configuration. This study provides valuable insights for optimizing MHD nanofluid systems in engineering applications such as electronic cooling, solar collectors, and advanced energy systems.
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