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NUMERICAL HEAT TRANSFER PART A: APPLICATIONS https//doi.org/10,1080/104077822023.2222904 
Hall current and non-linear slip impact on hydro-mag thermal hybrid nanofluid flow past a vertical rotating cone with sundry base fluids 
A. K. Abdul Hakeem, S, Kirusakthika B. Gangab, M. Akilesh, A. S. Dogonc M. K. Nayak 

ABSTRACT 
The numerical investigation regarding the impact of Hall current and non linear slip on the flow of hybrid nanofluid past a vertical rotating cone is carried out in the present study. Each hybrid nanofluid comprises two nanoparticles and two base fluids such as water and sodium alginate. The numerical solution is devised by Fourth order Runge-Kutta scheme cum shooting technique. The obtained outcomes are that tangential velocity and swirl velocity ameliorate subject to rise in magnetic parameter and Hall parameter for water and sodiunm alginate based hybrid nanofluids. Tangential and swirl velocities exhibit opposite subject to non-linear slip condition, Heat transfer rate attains greatest magnitude for TiO, + CuH,0 hybrid nanofluid among all the remaining hybrid nanofluids. 
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Natural convective flow and transport system past a vertical cone has tremendous applications in 
distinct felds such as geophysical fluid dynamics, development of electronic chips, homeo-therapy 
treatment, and endoscopy scanning and so on. Harbi [1] have presented a study on mixed con 
vective flow of viscous fluids by rotating cone. The analysis of magnetohydrodynamics (MHD) 
has been motivated by many researches for past few years for its applications in the polymer pro 
duction and metallurgy. The effects of magnetic fheld and chemical reaction in flow of viscous lu 
ids were analyzed by Sharma and Konwar [2). Behavior of heat and mass transfer in MHD Aow 
by a rotating cone is discussed by Sreedevi et al. (3). Reddya and Sandeep [4) explored radiative 
MHD bio-convective flow over a rotating cone/pate with porous medium. Nayak (5] studied on 
MHD viscoelastic fluid flow over a stretched permeable surtace enshrouded in a porous medium. 
Heat transfer affects efficiency of several thermal systems significantly. The choice of fluids havine 

improved thermal properties is critical for designing the thermal systems. In these systems, nano 
luids developed by mixture of nano-sized solid particles and single-phase fluids like ethylene gly 
col, water, etc. were used to improve the thermal efficiency (6-9]1. 

Casson model; hall effect 
hybrid nanofluid; magnetic 
field; rotating cone 

n the past few years, researchers have been investigating behaviors of hybrid nanofluids com 
nrising twO or more types of nanoparticdes which when used in these systems provides signiñcant 

efficiencies and enmaciation of nanofluids' disadvantages. The effect improvement of their thermal 
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The contemporary study's goal is to investigate the role of the Casson hybrid nanofluid on boundary layer flow 

and heat transfer over a vertical rotating cone using various base fluids. The dynamic effects of the magnetic field 

and heat generation/absorption are taken into account in the modeling of hybrid nanofluids. Flow-related PDES 

are remodeled to ODEs through use of similarity transmutations. Furthermore, the numerical results are 

(PDF 6,595 kb) 

plained using the fourth order Runge-Kutta scheme in conjunction with the shooting technique. The solution 

aeoends on a Lorentz force, Casson parameter, heat generation/absorption and spin parameter. The dependency 

of the skin friction coefficient and local Nusselt number on these four parameters is numerically explored. To the 

best of the author's knowledge, the presence of three types of hybrid nanoparticles (Al,O-TiO,, TiO,-Cu and 

AlLO-C) with Newtonian/non-Newtonian base fluids has not yet been examined. The findings of the study reveal 

that increasing the magnetic parameter values reduces fiow velocities (tangential and swir) and increases the 

tangential velocity profile of Newtonian based hybrid nànofiluid. Additionally, the thermal profile and non. 
Nowtonian based hybrid nanofluid indicate a rising trend in neat generation/absorption parameter, Furthermore 
+ho thermal transfer rate of water-based nyoria nanonuia IS Increased, wnile the skin friction coefficient reversec 

PDF 

1 

Help 

AFGliations: 1: Department of Mathematics, Sr Kamakrisnna MIssion Vidyalaya College of Arts and toin 
| Science College, Coimbatore 641008, India 3: Department of Coimbatore 641020, India 2: Sri Krishna Arts and 

Coonoor 643104, India 4: Department of Mathematics, KPR Institute of Mathematics, Providence College for Women, 

Engineering and Technology, Coimbatore 641407, India 






























































































































































































































































































































































































	1 merged
	2 merged
	3 merged
	4 merged

