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Abstract The natural convective Cu-water nanofluid flow in L-shape cavity with an oscillating

temperature profile is studied numerically. The cavity’s lower horizontal and left vertical walls

are heated sinusoidally with time about a high mean temperature (T
�
H). In contrast, the cavity’s right

vertical wall and its nearby horizontal lower wall are kept cold at a temperature (Tc). The calcula-

tions have been performed over temperature oscillation amplitude (0 � A � 2Þ, dimensionless tem-

perature oscillation frequency 0 � f � 100ð Þ, Rayleigh number (103 � Ra � 108Þ, Hartmann

number (0 � Ha � 100), the nanoparticles volume fraction 0 � / � 0:2ð ), and enclosure aspect

ratios (0:2 � AR � 0:8). Outcomes reveal that with AR = 0.2, heat transfer happens considerably

through conduction at Ra = 103 –105, while the time average Nusselt number (Nu
�
) is independent

of both Ha and Ra. Convection effects, on the other hand, become significant at high Ra. Addition-

ally, as Ha ascends from 0 to 50, Nu
�

increases linearly with increasing /, while it remains steady at

Ha = 75 and 100.
� 2022 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering, Alexandria

University. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/

4.0/).
1. Introduction

In recent years, the steady/unsteady-state heat transport within

various simple/complex shape cavities has been extensively
studied. A new review of studies provides a complete overview

http://crossmark.crossref.org/dialog/?doi=10.1016/j.aej.2022.12.030&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:khalid.saleem@uobasrah.edu.iq
mailto:alia.marafie@ku.edu.kw
mailto:alia.marafie@ku.edu.kw
mailto:khaled.alfarhany@qu.edu.iq
mailto:w.alsaadi@au.edu.kw
mailto:Greg.Sheard@monash.edu
mailto:Greg.Sheard@monash.edu
https://doi.org/10.1016/j.aej.2022.12.030
https://doi.org/10.1016/j.aej.2022.12.030
http://www.sciencedirect.com/science/journal/11100168
https://doi.org/10.1016/j.aej.2022.12.030
http://creativecommons.org/licenses/by/4.0/

	Natural convection heat transfer in a nanofluid filled l-shaped enclosure with time-periodic temperature boundary and magnetic field
	1 Introduction
	2 Problem statement and mathematical formulation
	2.1 Governing equations
	2.2 Electromagnetic forces
	2.3 Nanofluids thermophysical properties relations
	2.4 Normalized governing Equations, Boundary, and initial conditions

	3 Grid independent and validation
	4 Results and discussion
	5 Conclusions
	Declaration of Competing Interest
	References


