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Abstract

Due to the vacant d-orbitals, variable oxidation states, and coordination geometries of transition metals, they have a
lfndency to form complexes with variety of ligands. The effectiveness of these transition metal complexes as therapeu-
tic agents has been demonstrated in various domains, such as antibacterial, anti-cancer, anti-fungal, anti-diabetic, and
nntl-mlnlarifl. W? have reviewed the antibacterial investigations of several transition metal complexes spanning last few
years in this review. Upon reviewing the literature, it has been found that metal complexes work better against bacteria
t!1an free ligands do. Almost, all the investigations in literature review have come to the conclusion that the nature of the
ligand, the nature of the metal ion, the metal’s oxidation state, coordination behavior, symmetry, and the stability of the
complexes are the key factors responsible for the increased antibacterial activity of metal complexes. Furthermore, after
complexation, the metal complexes exhibit enhanced lipophilicity and increased facile translocation through the cellular
membrane. Additionally, in contrast to free ligands, the stability and antibacterial activity of metal complexes increased
as a result of chelation. :
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Computational Study on Viscous Dissipation,
Radiative Flow, and Improved Thermal Efficiency of
MHD Maxwell Tri-Hybrid Nanofluid (Go, ZrO,,
Al,O,/Kerosene Qil) Over Stretching Sheet

Rekha Devi

Department of Mathematics, Government College Jhandutta, Himachal Pradesh Universily, 171005, Shimila, India

In engineering and scientific research, high-performance applications of nanofluids are of significant interest,
This study primarily aims to explore how Darcy-Forchheimer flow affects tri-hybrid, hybrid, and single-companent
nanofluids as they move across a nonlinear, non-uniform stretching surface. The governing equaltions are
transformed into ordinary differential equations to enable numerical analysis. These nanoflulds are created by
dispersing Go, Zr0,, Al,O, in Kerosene oil. Thermal dissipation, an internal heat source, convective bound-
ary conditions, and surface mass transpiration all contribute to improved heal transmission. Ordinary differ-
ential equations have been converted from governing equations to tacilitate numerical analysis. Applying the
bvp4c solver in MATLAB, effect of various control parameters is examined. The results reveal that flow velocity
increases with the Maxwell fluid parameter, while a stronger magnetic field as well as higher porosity resislance
slow the flow but elevate the temperature. Nanoparticles significantly influence fluid flow by enhancing therrmal
conductivity, increasing viscosity, modifying turbulence, altering drag forces, and improving suspension stability,
These effects depend on nanoparticle properties and concentration, making them valuable in applications like
heat transier, lubrication, and fluid transport systems. Results reveal that the addition of nanoparticles signifi-
cantly boosts heal transfer rates and improves thermal management performance. The findings have practical
implications In high-efficiency thermal systems such as solar coliectors; nuclear cooling systems, aerospace
thernal prolection, and electronic device cooling. This investigation assists in energy-efficient nanoflud tech-
nology advancement in industrial and engineering applications, Research also qvaluales radiative heat transfer
effects. heat sources or sinks, and viscous dissipation. Addiionally, the Skin friction factor reduces in magnitude
as M (magnelic parameter) along with porosity parameter k, increase.

KEYWORDS: Tri-Hybrid Nanofiuid, Viscous Dissipation, Radiative Flow, Porosity Parameter,
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Computational Analysis of Convective Heat
Transfer in Ternary Nanofluid

(Al,0; 4+ CuO +TiO,/H,0) Flowing Past a Porous
Stretching Sheet with Temperature Dependen
Viscosity and Viscous Dissipation |

Rekha Devi

Department of Mathematics, Government College Jhandutta, Himachal Pradesh University Shimla 171005, India

The main objective of this study is to develop a two-dimensional mathematical model to understand the heat
transfer phenc_)menc_m across a stretched surface in a ternary hybrid nanofluid. A ternary hybrid nanofluid, also
known as a tri-hybrid nanofluid, consists of three different types of nanoparticles dispersed within a base fluid,

resulting in_ a corpplex and advanced type of nanofluid. Al,0,~CuO-TiO,~H,0 combination is formed in this
study by dispersing the nanoparticles of Al,O5, CuO and TiO, into water. This mixture helps to cool other

appliances, break down hazardous contaminants, an
dependent viscosity as well as viscous dissipation are

d purify the surroundings. The impact of temperature-
discussed. Nonlinear ordinary differential equations are

created from governing PDE utilizing similarity transformations. In MATLAB software, bvp4c method can then be
used to solve these transformed equations. In this study, incorporated viscous dissipation terms into the energy
equations, and the effects of radiation were accurately addressed using the Rosseland approximation. The
study also takes into account the impact of nanoparticles, specifically Al,O;, CuO and TiO,. Key parameters
have been extensively illustrated in graphical form for clarity and befter understanding. A detailed analysis and
discussion are provided of the effects of distinct parameters on the temperature as well as velocity profiles.
This work is novel in that it modifies the momentum equation by including variable viscosity in conjunction with
natural convection and viscous dissipation in the energy equation.

KEYWORDS: Heat Transfer, Viscous Dissipation, Magnetic Field, Porous Medium.

1. INTRODUCTION

Nanofluids have gained recognition recently for their sig-
nificant influence on a wide variety of technological indus-
tries. that includes engineering, scientific research, as well
as industrial production, owing to their numerous applica-
tions and variety of utilization. Among the many diverse
applications of nanofluids are advanced freezing mec!hm-
nisms. fuel production, contemporary drug transportation
techniques, a variety of technical machinery along with
devices, the nano-fabrication field, as well as energy trans-
fer along with cooling of electronic circuits. Numerous
methods were studied by investigators 10 improve convec-
tive heat wransfer in liquids by mixing solid materials like
graphene, CNTs, Cu, Ag, 8i0,. Fe;04, ALOs, Ti0,, with

Email: rekhal 11179@gmail.com
Received: 11 September 2024
Accepted: 18 September 2024

common base fluids. Boundary layer flow was first pro-
posed by Sakiadis,' and Tsou et al. provided experimental
confirmation of it. Furthermore, heat transmission charac-
teristics of a second-order fluid passing across a stretching
sheet were investigated by Rollins as well as Vajravelu.’
Puneeth et al..’ Abel et al.b along with Sheridan et al?
investigated the movement of a liquid across a stretching
sheet. Elbashbeshy and Aldawody examined unstable fluid
flow across a porous sheet exhibiting mixed convection.”
Grubka and Bobba investigated heat transmission in a fluid
flow across a stretching sheet exposed to homogenous heat
flux.® In their description of 2 hybrid nanofluid that com-
bined Joule dissipation and carly streiching sheet .cﬁ’ects,
Khashi'ie et al.? showed that the fluid’s flow constituted a
forced convection poundary layer.

Jan EL. al. have explored the influence of the::mal pmdun.:-
tion along with absorption, as well as an applied H::EQCUC
field, employing Buongiomo's Sisko fluid model.'” Since
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Convective MHD flow of Casson fluid through porous
medium using the Darcy-Forchheimer model under the
impact of prescribed heat sources

Rekha Devi® | Shilpa Sood @

Department of Mathematics and

Statistics, Career Point University, Blood and other non-Newtonian fluids are most appropriately described by a
Hamirpur, Himachal Pradesh, India rheological model known as a Casson fluid. The presence of yield stress,in Cas-
Currespondenice son fluids makes them particularly relevant in the fields of biomechanics and
Rekha Devi, Department of Mathematics polymer industries. In this analysis, a numerical simulation of flow of a Casson

and Statistics, Career Point University,

Hamirpur, Himachal Pradesh 176041, i i - X 4 : : s
idia. jected to a magnetic field of varying strength. The governing partial differential

Email: rekhallll79@gmail.com equations for momentum and heat transmission are converted into a set of non-
linear ordinary differential equations with the aid of similarity transformations.
After that, numerical techniques are used to solve the equations. Figures and
tables are utilized to illustrate how non-dimensional parameters affect energy,

nanofluid over a stretching surface was estimated. The flow of fluid was sub-

concentration, and velocity trends.

1 | INTRODUCTION

Significant efforts have been devoted to investigating the flow dynamics and heat transfer characteristics of a stretching
sheet in the boundary layer. The study of the flow over a sheet that is being stretched is significant to various valuable engi-
neering applications such as those found in metallurgy and chemical engineering processes. These applications require
strips or filaments to be continuously cooled by passing them through a non-moving fluid [1]. The flow of a Newtonian
fluid in the boundary layer over a stretching surface was the subject of ground-breaking research by Crane [2], and as a
result, this subject has attracted a lot of attention and produced a substantial amount of literature [3-11]. .

However, it is important to note that all of these research investigations are limited to examining the flow of Newto-
nian fluids across stretching surfaces. It is significant to remember that fluid may not be a Newtonian fluid. There are
many processes in engineering, particularly in the thermal design of industrial equipment used for polymeric liquids,
molten plastics, foodstuffs, or slurries where non-Newtonian fluids play a crucial role. Various scholars have also investi-
gated the flow of non-Newtonian fluid past stretching surfaces. Flow of non-Newtonian fluid is a complex phenomenon
and the role of convective heat transfer cannot be ignored during the processing and handling of the flows of such flu-
ids. Mechanics of non-Newtonian fluids pose a unique challenge for the engineers, mathematicians and physicists. Due
to the intricate nature of these fluids, characteristics of non-Newtonian fluids are not confined to a single constitutive
equation. Hence, various models have been suggested and proposed to understand the behavior of non-Newtonian flu-
ids. One such non-Newtonian fluid that exhibits shear thinning properties is Casson fluid which exhibits yield stress and
can behave as a solid or liquid depending upon conditions. Casson fluid is a liquid that is widely recognized for its ten-
dency to decrease viscosity under shear stress. The example of the Casson fluids are of the type that include jelly, soup,
honey, tomato ketchup, concentrated juices, and so forth. It has also been suggested that flow of human blood may also
be predicted by utilizing Casson fluid model [12, 13]. The focus of Pramanik [14] research was on the flow of bound-
ary layer of a Casson material with non-Newtonian properties and how heat transfer occurs on a surface that increases
@ 2024 Wiley VCH GmbH. | 10£17
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[MPACT OF INCLINED MAGNETIC FIELD ON THE MASS
FLOW AND HEAT TRANSFER OF A CASSON NANOFLUID
ACROSS A LINEAR STRETCHING SHEET USING THE
DARCY-FORCHHEIMER MODEL

REKHA DEVI™ and SHILPA SOOD

Abstract

ThlS study investigates the Casson nanofluid on a stretching surface with convective boundary conditions
in the presence of an inclined magnetic field, using the Darcy-Forchheimer model,. By using similarity
transl’_ormation. we can derive the ordinary differential equations (ODEs) from the partial differential
equations (PDEs). These equations are obtained with the corresponding boundary conditions with bvde
method in Matlab software. The effects of dimensionless parameters on the flow, heat transfer and
nanoparticle concentration have been investigated. Graphs have been plotted and discussed to analyze
the effects of various dimensionless parameters on velocity, temperature and concentration.. The present
findings have been in the good agreement with previous research. For changing flow constraint values,
graphs and tables are utilized to display the local Nusselt number (Nu,), the local skin friction (Cp.). and
the local Sherwood number (5h,).

Keywords and phrases: Inclined magnetic field, Heat transfer, Ordinary differential equations, Darcy-
Forchheimer law, Nanoparticle.

1. Introduction

Nanoparticles are stable and have a significant surface area. In addition to improving
heat transfer efficiency, nanoparticles improve the phenomenon of a thermo-physical.
_ The effectiveness of heat transfer depends on many factors, including the kinds of
nanoparticle material, shape, and dispersed particles. For nanofluids, thermophoresis
and Brownian diffusion are crucial aspects of slip mechanics. To fully comprehend and
enhance these processes, researchers have concentrated on examining the I?ehavior
of viscous, incompressible, and electrically conducting fluids. Casson fluids have
the biomechanics and polymer sectors. Bhatti et al. [1]
investigate the influences of the radiation of hfeat radiation anq chemical reactifms
on nanoparticles, taking non-Newtonian fluid into a-::count.Usmg porous materials
enables heat to be transferred from stretched surfar:cs more quickly [2].1 Pom.us
surfaces and media play a major role in the engineering, agricultural, ?.nd industrial
Jomains as well as in the disciplines of drying procedure, recovery of oil, gﬁof?rﬁg
energy, chromatography, fuel cell _eq_mpmcnt—, etc. With lower-viscosity fluids

major applications in both




‘NV|




Chapter 20

fearoret UQ9T & wleRdl U
Afeer wEmpta @0 wuE

=7, gA9 98

%%ﬂﬁ.ﬁ%ﬂmﬂﬂwﬁmﬁﬂﬂﬁ
ﬁ%ﬁ%%%ﬂgw@@ﬂﬂ%wﬁﬁwﬁﬂ%
%ﬂmﬁﬁ%ﬂﬁﬂ@ﬁﬂﬁaﬂﬂ%mﬁ%@ﬁm%%
%%i@%@ﬂ%ﬂ%%mﬁii%
@mm&%ﬂwmﬁ%ﬂ@%%ﬂwwmﬂ
%%ﬁﬂ%mm@ﬂﬁmwﬁ%ﬂ%%iﬂ
ﬁ&m%ﬁ&ﬁ%ﬂﬂﬂ%ﬁﬂ%%ﬂ@%ﬂﬁ?

. ﬁq@&ﬁ%%w_ﬁuﬁmﬂﬂmﬂm%mmmﬂ%ﬁ

@ﬂw.%ﬁg@ﬂﬂ@%w%%ﬁmﬂ%%m
&%ﬁ&.&%@ﬂﬁ%w;ﬂwﬁﬁﬁ&ﬁm%mﬂﬁ
ﬁﬁﬂgﬂqﬁaﬁﬁwﬂwﬁ%%%%&
%ﬂ%ﬁﬁﬂﬁmﬁ%wﬁﬁﬁﬁ%w.%%
- A o gRRr & 78 S| TR S T,

Copl] AtE

=

&l T o

Tt A T G TR S | SE I S, AR, TR

Y TR oy i endl IEEE GMET gL, B S o
FeT Oreed § GEeia T8 T8 FR ¢ 4w T
m@.ﬂhﬂmmﬁﬂw_wﬁm%%ﬁmﬁﬁa@ﬂm
ﬂ@ﬁﬂm%ﬁ%ﬂmﬂnﬂm@ﬂﬁﬁﬁ%ﬁﬂ@w
qrer T o HlE W A Uk W e W ) REE
ﬁ%ﬂ.%ﬂ%%%m%ﬂ%%g
e fafe g oRaa B E

FamaTd, HEETHE, T,

PESIGEL

mﬁﬂﬁﬂ&gﬁuﬁﬂ%%ﬂw&g&m
%E%ﬂ&ﬂ%wmﬁﬁ%ﬂ.m%wﬂﬂmﬁ%.
% AU 7 SYIE B W O W 8 T A
e BT A e o § 1 e & Rt oriie
ﬂﬁwqﬁﬂmﬂawhﬂﬂgsﬂﬂm%m@ﬁﬂ
w7 & ot ¥ 1wl Reew, B, TR, S, 6,
e & R e o R ¥ g A A 6 A
%ﬁ%%wﬁ%ﬁ&ﬁ.ﬁﬁmm_%m
W%ﬁwwﬁmﬂ%ﬂﬁmw&mﬁ%g

X ﬁ@mwﬁuﬂw%%@ﬂﬂ%ﬂﬁmﬂmﬁm

‘,&saw_%%%%@_ﬂ%q
H_wﬁauﬁﬁ%ﬁmﬁq%d%m%ﬁmﬂ
ﬁﬁﬂaﬂmwwﬂ&umﬁ%ﬁiw%rﬂ@
%ﬂﬂ%wé&ﬁ%&mmdﬂ%w%g.:
%%iw%ﬁ%ﬂ%&&.%ma A

iyl ——— —)

—_——




Al
5
[
L
.
am
i
-
=

ot s el =
P

- I-IJZI.' L.

= &
i
_i

Il
A
-
v

4




| Romacs uder o) eRERs
== g mﬁ; : g2daer A S qa'ffim <ad&sag

FyT -
I Ele I T2
i TRIa Jawhl, Gt favm (awn)
Ff.-— 116 4 NS EAR ﬂﬁiﬁm a"%;“,ﬁ?ﬂm, (%o 'gn)

-

HT9T—

- ToHATTE YO Y el 3- TR % w0 faea § ot ae e Tty

- :Tﬁfﬁﬁﬁmmaﬁ@maﬁmaﬁmmﬂﬁmw%mﬁaﬁ

) I_"W-Waﬂ?mmmﬁw%ﬁm?mwnwmlwmm

[erere eree i, susnfadi & 3eg, faew, we, wifa, fase, femm

T & FAT-Ta T 3A1a-Wa @1 ¥ | 39 IS &5 H 56 sl 3T Sifadi

i fore, T, 21ey, Ty | AT, 67T, @91 e o7 iyl & S7aeie 319 off

- 117 | ¥ | afe femree wew < wRfes 0w Sesiiadl S g e S

i BT 1 3 Sfal 9 ST gy fee-A- et w9 H ans off faame €

e # o At o avia §, 37 T, oo, =, e, e s e

I ST aTe o7t Wt & | ST el T (€ § gel i e Wud T wH
mﬁ%ﬂsﬁﬁaﬁiﬂa,wwﬁﬁmm@.w,w,ﬁm, .

m,ﬁgﬁnﬁiﬁ,ﬂﬂﬁaﬂ?mﬁﬁmm.mwgﬁ

-..maﬁaﬁﬁnﬁwgﬂﬁaam,mﬂm,uiﬁ@@mw

%mmm,mﬁmﬂﬁwmﬂﬁ?ﬁﬁg,mﬁ

ﬁmgwmmmwmiﬁﬁﬂ%%ﬂaﬁm%ﬁﬁ

i e ST T o e & ¥ o s 8 € fere s

i o 1 ggg T W i o100

famreret anfedl &1 ;
fu e Sl E TS i e e

4 1 Feraet Sew F wegta et




Journal of Research and Development

4 Multidisciplinary International Level Referred and Double Blind Peer Reviewed Journal

@ertificate of Publication
This is to certify that

Rajender Kumar
Research Scholar, Department of Geography, CPU Kota, Rajasthan

has successfully published a research paper titled

Mapping Human Perceptions of Land Use and Land Cover Changes
in Bilaspur, Himachal Pradesh

Volume 17, Issue 4 | ISSN: 2230-9578
Manuscript 1D : JRD -2025-170412
DOI Link -https://doi.org/10.5281/zenodo.15543253

The paper was peer-reviewed and accepted for publication on the
basis of its academic merit, originality, and relevance to the field.

. We congratulate the author(s) on this scholarly contribution

i N




arvo.org Kma ﬂL Jrary b.0o1

=

Jonrnal of Research and Delopment

4 Multidisciplinary International Level Referred and Double Blind Peer Reviewed Journal

BN Certificate of Publication

JOURNAL OF This is to certify that

RESEARCH AND DEVELOPMWMENT
— SN 22309578

: Rajender Kumar
Research Scholar, Department of Geography, CPU Kota, Rajasthan

has successfully published a research paper titled

Forest Fires and Unscientific Mining : Their Environmental Impact
in Bilaspur District, Himachal Pradesh

Volume 17, Issue 4 | ISSN: 2230-9578
Manuscript ID : JRD -2025-170411
DOI Link -https://doi.org/10.5281/zenodo.15543159
The paper was peer-reviewed and accepted for publication on the

basis of its academic merit, originality, and relevance to the field.

We congratulate the anthor(s) on this scholarly contribution

[Ehs Chief Editor
A HEIHRS D Ramesh (/. Bhole
: Journal of Researe




‘NV|




)

)\A; : 9769349369368

© Authors
First Edition: 2025

Apex Publication

Regd. Off. 118, Chitragupt Nagar First,
[mali Phatak Lalkothi, Gandhi Nagar,
Jaipur 302015, India .
Maob.: +917891981213

Email: apexpublicationjpr@gmail.com

Typeset by Apex Publication, Jaipur

Printed ar: Global Printing Services,
116, 1st Floor F.LE. Patparganj Industrial Area, New Delhi-110092.

All Rights Reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by amy means, electronic,
wmechanical, photo-copying, recording, scanning of othenwise, without the prior
written permission of the copyright owner.

“Note:- The authors of the individual research papers are solely _.mmmonmin forthe
content of their work, including any claims, statements, or conclusions drawn therein.
The editor and publisher disclaim any fiability for any errors or omissions 5.5a con

or for any consequences arising from the use of the information contained in the book.

Contents

6.

mﬂm_@ %%.A .u.

Acknowoledgement
Preface
List of Contributors

Ruskin Bond's Fictional World: A Study of Characters
— Aditi Saini; Dr. Rahul Mene; Dr. Tarlochan Kaur Sandiu
Impact of The Mahabharata on Contemporary
Political History of India in Shashi Tharoor’s

The Great Indian Novel ............
— Dr Archana

Gender Fluidity in Indian Mythology: A Study of
Shikhandi’s NarTative ..o RO
— Arun B, Chavhan

Reinterpretation and Re-construction of

Ramayana in the novel Asura: Tale of the
Vanquished by Ananad Neelakantan ...
— Prof. Dhiraj Manohar Gobre :
Bridging Past & Present Ramayana & Mahabharata
Studies in Contemporary Indic Cultural Discourse ...
— Dileep Pastapure :

Challenging Patriarchy and Breaking the

— Mrs. Dipti Dinesh Patil

An Exploration of the Expressions of Indic
Krowledge System Depicted WE%A s
Literature: A Multicultural Perspective e

— Dr. Mathpati Sudhir

e




Chapter 20

fearoret UQ9T & wleRdl U
Afeer wEmpta @0 wuE

=7, gA9 98

%%ﬂﬁ.ﬁ%ﬂmﬂﬂwﬁmﬁﬂﬂﬁ
ﬁ%ﬁ%%%ﬂgw@@ﬂﬂ%wﬁﬁwﬁﬂ%
%ﬂmﬁﬁ%ﬂﬁﬂ@ﬁﬂﬁaﬂﬂ%mﬁ%@ﬁm%%
%%i@%@ﬂ%ﬂ%%mﬁii%
@mm&%ﬂwmﬁ%ﬂ@%%ﬂwwmﬂ
%%ﬁﬂ%mm@ﬂﬁmwﬁ%ﬂ%%iﬂ
ﬁ&m%ﬁ&ﬁ%ﬂﬂﬂ%ﬁﬂ%%ﬂ@%ﬂﬁ?

. ﬁq@&ﬁ%%w_ﬁuﬁmﬂﬂmﬂm%mmmﬂ%ﬁ

@ﬂw.%ﬁg@ﬂﬂ@%w%%ﬁmﬂ%%m
&%ﬁ&.&%@ﬂﬁ%w;ﬂwﬁﬁﬁ&ﬁm%mﬂﬁ
ﬁﬁﬂgﬂqﬁaﬁﬁwﬂwﬁ%%%%&
%ﬂ%ﬁﬁﬂﬁmﬁ%wﬁﬁﬁﬁ%w.%%
- A o gRRr & 78 S| TR S T,

Copl] AtE

=

&l T o

Tt A T G TR S | SE I S, AR, TR

Y TR oy i endl IEEE GMET gL, B S o
FeT Oreed § GEeia T8 T8 FR ¢ 4w T
m@.ﬂhﬂmmﬁﬂw_wﬁm%%ﬁmﬁﬁa@ﬂm
ﬂ@ﬁﬂm%ﬁ%ﬂmﬂnﬂm@ﬂﬁﬁﬁ%ﬁﬂ@w
qrer T o HlE W A Uk W e W ) REE
ﬁ%ﬂ.%ﬂ%%%m%ﬂ%%g
e fafe g oRaa B E

FamaTd, HEETHE, T,

PESIGEL

mﬁﬂﬁﬂ&gﬁuﬁﬂ%%ﬂw&g&m
%E%ﬂ&ﬂ%wmﬁﬁ%ﬂ.m%wﬂﬂmﬁ%.
% AU 7 SYIE B W O W 8 T A
e BT A e o § 1 e & Rt oriie
ﬂﬁwqﬁﬂmﬂawhﬂﬂgsﬂﬂm%m@ﬁﬂ
w7 & ot ¥ 1wl Reew, B, TR, S, 6,
e & R e o R ¥ g A A 6 A
%ﬁ%%wﬁ%ﬁ&ﬁ.ﬁﬁmm_%m
W%ﬁwwﬁmﬂ%ﬂﬁmw&mﬁ%g

X ﬁ@mwﬁuﬂw%%@ﬂﬂ%ﬂﬁmﬂmﬁm

‘,&saw_%%%%@_ﬂ%q
H_wﬁauﬁﬁ%ﬁmﬁq%d%m%ﬁmﬂ
ﬁﬁﬂaﬂmwwﬂ&umﬁ%ﬁiw%rﬂ@
%ﬂﬂ%wé&ﬁ%&mmdﬂ%w%g.:
%%iw%ﬁ%ﬂ%&&.%ma A

iyl ——— —)

—_——










w.A. Teraru A e
N H, Terrror =, 7
17, T e s A s e 2 = :
1. e e 106-112 | e ﬁmﬂ%ﬁﬁwﬂﬂ s
; / i 203-206
M ﬁ%ﬁﬁ%ﬁ%@@% Hgw A9 1317 33, s Rt T T SR e |
e Teodf -2l e v, 1 118-122 ﬁwﬂﬂm% @&m_%wﬁ
20. AT TEHTd Sl Hewidl TR Sl HeArhR e i
il - 34, s T # fife SfEe e B aE S /
, ! -129 Tt faeh-fayammes JoEA- 1. foFa 7= 220-229
o1, WA Y 8§ Y U I a5, S 1 famm-svTE Hifa @i it
e S w5 e g -2l e T 130-136 Sy =i 230-234
0. el T ST [T 1 ISR o B 36, WA e § TR T el ol UH W 235-242
AT 9L SHedl STei i FHE a7, vepiE fZEEH & FEHRO-El iy $rE 243-247
_ =Y. e\ s, Wi we 137-143 48 e H tares v & qea 9 e
23. ﬂﬁﬂ_ﬂi%ﬁﬁﬂwﬁm SAfverEd | - R HAR T 248-251
I_ \.ﬁm.m _ ggfa R g _ | a am gref e 1o T S e T4
g, (=) T egEr e, W EA e 144-149 2 ..ﬁaa,,mna 252-256
x\:.:..,. 24. e faw § fHEISEg S 1 A=< : .....__..___1.4.__,_ aaﬁaﬁzﬁﬁaﬂﬂﬁﬁn@ﬁa 257-262
Mottt = S < T 150-159 : ,l ﬂwsﬁgﬂﬂﬁmiﬂ%
S e e SR foren & B i aa.ﬁ 263-270
L e 5 P -2, e v 160-167 ﬁ aqpuen feven wowed!  FEE ST
e e 1 o g
o, il S 168174 | ._."._....: W e 1 st ot i
I &.i}aﬁ 279-288

na._ﬁ%aa —f. T =S
mﬁﬂm%ﬁ%ﬁ,ﬂ_

175-179 S

- 180-186

7 =N #
= ”Snﬁ "

.m....._._..__._ ;_.W”. X
iz [ A



| Romacs uder o) eRERs
== g mﬁ; : g2daer A S qa'ffim <ad&sag

FyT -
I Ele I T2
i TRIa Jawhl, Gt favm (awn)
Ff.-— 116 4 NS EAR ﬂﬁiﬁm a"%;“,ﬁ?ﬂm, (%o 'gn)

-

HT9T—

- ToHATTE YO Y el 3- TR % w0 faea § ot ae e Tty

- :Tﬁfﬁﬁﬁmmaﬁ@maﬁmaﬁmmﬂﬁmw%mﬁaﬁ

) I_"W-Waﬂ?mmmﬁw%ﬁm?mwnwmlwmm

[erere eree i, susnfadi & 3eg, faew, we, wifa, fase, femm

T & FAT-Ta T 3A1a-Wa @1 ¥ | 39 IS &5 H 56 sl 3T Sifadi

i fore, T, 21ey, Ty | AT, 67T, @91 e o7 iyl & S7aeie 319 off

- 117 | ¥ | afe femree wew < wRfes 0w Sesiiadl S g e S

i BT 1 3 Sfal 9 ST gy fee-A- et w9 H ans off faame €

e # o At o avia §, 37 T, oo, =, e, e s e

I ST aTe o7t Wt & | ST el T (€ § gel i e Wud T wH
mﬁ%ﬂsﬁﬁaﬁiﬂa,wwﬁﬁmm@.w,w,ﬁm, .

m,ﬁgﬁnﬁiﬁ,ﬂﬂﬁaﬂ?mﬁﬁmm.mwgﬁ

-..maﬁaﬁﬁnﬁwgﬂﬁaam,mﬂm,uiﬁ@@mw

%mmm,mﬁmﬂﬁwmﬂﬁ?ﬁﬁg,mﬁ

ﬁmgwmmmwmiﬁﬁﬂ%%ﬂaﬁm%ﬁﬁ

i e ST T o e & ¥ o s 8 € fere s

i o 1 ggg T W i o100

famreret anfedl &1 ;
fu e Sl E TS i e e

4 1 Feraet Sew F wegta et




Received: 27 April 2023 Accepted: 17 Seprember 2024

DO 10,1002/ amm, 202300344

o

Convective MHD flow of Casson fluid through porous
medium using the Darcy-Forchheimer model under the
impact of prescribed heat sources

Rekha Devi® | Shilpa Sood ©

Department of Mathematics and

Statistics, Career Point University, Blood and other non-Newtonian fluids are most appropriately described by a
Hamirpur, Himachal Pradesh, India rheological model known as a Casson fluid. The presence of yield stress in Cas-
Currespondence son fluids makes them particularly relevant in the fields of biomechanics and
Rekha Devi, Department of Mathematics polymer industries. In this analysis, a numerical simulation of flow of a Casson
and Statistics, Career Point University, nanofluid over a stretching surface was estimated. The flow of fluid was sub-
Hamirpur, Himachal Pradesh 176041, i § . ; : : : s

India. jected to a magnetic field of varying strength. The governing partial differential
Email: rekhallll79@gmail.com equations for momentum and heat transmission are converted into a set of non-

linear ordinary differential equations with the aid of similarity transformations.
After that, numerical techniques are used to solve the equations. Figures and
tables are utilized to illustrate how non-dimensional parameters affect energy,

concentration, and velocity trends.

1 | INTRODUCTION

Significant efforts have been devoted to investigating the flow dynamics and heat transfer characteristics of a stretching
sheet in the boundary layer. The study of the flow over a sheet that is being stretched is significant to various valuable engi-
neering applications such as those found in metallurgy and chemical engineering processes. These applications require
strips or filaments to be continuously cooled by passing them through a non-moving fluid [1]. The flow of a Newtonian
fluid in the boundary layer over a stretching surface was the subject of ground-breaking research by Crane [2], and as a
result, this subject has attracted a lot of attention and produced a substantial amount of literature [3-11]. .

However, it is important to note that all of these research investigations are limited to examining the flow of Newto-
nian fluids across stretching surfaces. It is significant to remember that fluid may not be a Newtonian fluid. There are
many processes in engineering, particularly in the thermal design of industrial equipment used for polymeric liquids,
molten plastics, foodstuffs, or slurries where non-Newtonian fluids play a crucial role. Various scholars have also investi-
gated the flow of non-Newtonian fluid past stretching surfaces. Flow of non-Newtonian fluid is a complex phenomenon
and the role of convective heat transfer cannot be ignored during the processing and handling of the flows of such flu-
ids. Mechanics of non-Newtonian fluids pose a unique challenge for the engineers, mathematicians and physicists. Due
to the intricate nature of these fluids, characteristics of non-Newtonian fluids are not confined to a single constitutive
equation. Hence, various models have been suggested and proposed to understand the behavior of non-Newtonian flu-
ids. One such non-Newtonian fluid that exhibits shear thinning properties is Casson fluid which exhibits yield stress and
can behave as a solid or liquid depending upon conditions. Casson fluid is a liquid that is widely recognized for its ten-
dency to decrease viscosity under shear stress. The example of the Casson fluids are of the type that include jelly, soup,
honey, tomato ketchup, concentrated juices, and so forth. It has also been suggested that flow of human blood may also
be predicted by utilizing Casson fluid model [12, 13]. The focus of Pramanik [14] research was on the flow n_f bound-
ary layer of a Casson material with non-Newtonian properties and how heat transfer occurs on a surface that increases

e e i H GmbH. I 10f17
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National Seminar
on

“Social Inclusion & Sustainable Development of Himachal Pradesh: Looking Ahead™
(14™- 15™ May 2025)
Organised by

Government College Majheen, Distt. Kangra (HP)
Sponsored by ICSSR, Punjab University Chandigarh.
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