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INTRODUCTION 

We had the great honor of organizing 6th International Conference on Applied Engineering and 

Natural Sciences ICAENS 2024. It was truly a great pleasure for us to greet a lot of participants from 

many different countries attending ICAENS 2024! We firmly believe that the conference will become 

an important international event in the field of cross-industry discussion about innovations in 

Academic Studies. 

Three cooperating organizations supported the two-day conference. There were 301 papers accepted 

for presentation at ICAENS 2024, contributed from different countries. We had plenary speeches and 

several well-known scientists and experts, to give invited talks at different sessions. 

The purpose of ICAENS 2024 was to provide a forum for the participants to report and review 

innovative ideas, with up-to-date progress and developments, and discuss novel approaches to the 

application in the field of their own research areas and discuss challenges of doing science. 

We sincerely hope that the exchange of ideas on doing research, science and improving education will 

help the participants, and international cooperation sharing the common interest will be enhanced. 

On behalf the Organization Committee of ICAENS 2024, we would like to heartily thank our 

cooperating organizations for all they have done for the conference. We would also like to thank the 

authors for their contribution to the proceedings; the participants and friends of ICAENS 2024, for their 

interest and efforts in helping us to make the conference possible; and the Editorial boards for their 

effective work and valuable advice, especially the ICAENS 2024 secretariat and the ICAENS 2024 

staff, for their tireless efforts and outstanding services in preparing the conference and publishing the 

Proceedings. 
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Analysis of Heat Transfer by Mixed Convection in a Ventilated Cavity 

Filled with Hybrid Nano-Fluid: A Numerical Approach  

Fares Khalfallah*,1, Razik Benderradji 1,2, Meryem Brahimi 1,3 and Elhadj Raouache 4 

1 Department of Physics, University of M'sila, Algeria  
2 Laboratory of Renewable Energy and Sustainable Development (LERDD), University of Constantine 1, Algeria 

3 Laboratory of Materials and Renewable Energy (LMER), University of M'sila, Algeria  
4 Department of Mechanical Engineering, University of Bordj Bou Arreridj, Algeria  

 

*(fares.khalfallah@univ-msila.dz)  

 

Abstract – In this numerical study, the focus was on analyzing the heat transfer by mixed convection in a 

ventilated cavity filled with a hybrid nano-fluid. The hybrid nano-fluid consists of nano-particles (copper 

(Cu) and alumina (Al2O3)) dispersed in a base fluid (water). The volume fraction of nano-particles is 4 %. 

The cavity housed a cold cylinder at its center and  incorporated two gates (orifices) for the influx and 

efflux of the flow., with a fixed Reynolds number (Re) and varying Richardson numbers (Ri) set at 0.1, 1, 

10, and 100. The cavity was subjected to isothermal heating by a heat source on the lower wall to 

maintain a constant temperature, while the remaining walls were kept adiabatic. The ventilated cavity is 

subjected to mixed convection, where both natural convection and forced convection effects are 

considered. The governing equations for the stationary laminar flow were solved numerically using the 

finite volume method. The numerical results revealed the significant impact of Ri on heat transfer within 

the ventilated cavity. Consequently, the heat transfer rate (expressed by Nusselt number Nu) demonstrated 

an upward trend with increasing Ri values. Overall, the results of this study were provide valuable insights 

for understanding the behavior and performance of systems that utilize hybrid nano-fluids in applications 

such as microelectronics cooling, heat exchangers, and energy storage devices. 

   
Keywords – Heat transfer, Mixed convection, Ventilated cavity, Hybrid nano-fluid, Richardson number 
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bildirinin 171 (%56,81) tanesi yabancı katılımcı tarafından sunulmuştur. 

Kongremize ilginiz için teşekkür ederiz. 

Saygılarımızla, 

 
 

 
All Sciences Academy  
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