
1 

© 2022 Copyright held by the author(s). Published by AIJR Publisher in “Book of Abstracts of the 2nd 

International Conference on Applied Mathematics and Computational Sciences (ICAMCS-2022),  

12–14 October 2022. Organized by the DIT University, Uttarakhand, India.  

DOI: 10.21467/abstracts.138  ISBN: 978-81-957605-2-7 (eBook) 

Keynote Talk 01 

Computational Modelling of Nanofluids Dynamics and 

Thermal Decomposition in a Microchannel 

Professor Oluwole Daniel Makinde [MFR, FAAS, FIAPS] 

Faculty of Military Science, Stellenbosch University, Private Bag X2, Saldanha-7395, 

South Africa 
Google Scholar: https://scholar.google.co.za/citations?user=00NF_EwAAAAJ&hl=en 

A B S T R A C T  

Microchannels play an important role in industrial fluid flow and heat transfer 

devices and are one of the essential parts of micro-machined fluid systems. 

Microchannels heat exchangers used in both cooling and heating processes are 

characterized by high heat transfer ratio, low refrigerant charges, compact size, 

and lower air-side pressure drops. The advent of nanofluids ensuing from 

nanotechnology has also yields a major improvement in industrial heat transfer 

processes and cooling technologies. In this presentation, a mathematical model 

describing the thermal decomposition of nanofluid contains ethylene glycol and 

water mixture with silver nanoparticles in a microchannel is theoretically 

examined. The nonlinear problem is tackled semi-analytically via perturbation 

method with a special type of Hermite-Padé approximation technique. The 

achieved pertinent results compare excellently well with the one obtained from 

numerical method based on shooting techniques coupled with 

Runge-Kutta-Fehlberg integration scheme. The effects of various emerging 

thermophysical parameters on the overall flow structure and thermal criticality 

in the flow system are presented graphically and discussed. 
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