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Abstract: In this study, we present the impact of Stefan blowing, Thompson and
Troian slip on the behavior of magnetohydrodynamic (MHD) Casson nanofluid past a
porous medium in the presence of a chemical reaction. Using a two-phase model for
nanofluids, we also investigate the influence of velocity distribution, Joel heat, and
radiation parameters. The main Partial Differential Equations (PDEs) can be
transformed into Ordinary Differential Equations (ODEs) using similarity
transformations. To solve nonlinear equations, MATLAB Shooting and Runge-Kutta
techniques can be used. The changes in non-dimensional perimeters reveal how fluid
flow, heat, and mass transfer characteristics are affected. It is observed that with the
expansion of Stefan blowing parameter S, the skin friction coefficient decreases. The

fluid concentration reduces with the increasing values of Thompson and Troian slip

parameters. The heat of the fluid increases with the increase of N, ,'T-‘ and k, but the
concentration decreases. The outcomes of this examination provide many appealing
features that is going to give merits for further study of the problems.
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AHHOTAanMA: B 53TOM wucciaenoBaHWM Mbl IPEACTABISIEM BIMSHUE BbBIAYBAHMS
Credana, CKOJIbKCHUS Tomncona 51 Tposina Ha [IOBE/ICHUE
MarautoruapoarnHamuueckor (MI/]) Hanoxuakoctn Kaccona MUMO IOpUCTOi cpeibl
B TPUCYTCTBUM XHUMHuYecKoM peakuuu. MHcnonb3ys JByxdasHyl  MOJIENb
HAHOXKUJKOCTEH, Mbl TaK)K€ HCCIEAYEeM BIUSHUE paclpeleleHUus CKOpOCTEH, Teruia
Jlxoona u mapameTpoB u3iydeHus. OcHOBHbIE AU(QepeHLrnaIbHble ypaBHEHUS B
yacTHeIX npou3BoaHblx (YY) MoxHO mnpeoOpa3oBarb B OOBIKHOBEHHBIE
mudpdepennmansubie ypaBaenus (O1Y) ¢ momompio mpeodpazoBanuit mogodus. s
pelIeHus] HeJTMHEHHBIX YpaBHEHUN MOXKHO HcIonb3oBarh MmeToasl MATLAB Shooting
u Pynre-Kyrtel. MI3MeHeHus Oe3pa3MepHbIX MEPUMETPOB MOKA3bIBAIOT, KaK BIUSIOT
XApaKTepUCTUKU IMOTOKA JKUAKOCTH, TeIla M MaccOOOMEHa. 3aMeuYeHO, 4YTO C
pacmupenuemM napamerpa ooaysa Credana S kodhPuImeHT MOBEPXHOCTHOTO TPEHUS
ymenbiiaercs. KoHueHTpamusi ¢uirouaa CHUXKAETCA C  YBEJIWYEHUEM 3HAYCHHM
napameTpoB  TomricoHa u  TposSHCKOro  CkoJbkeHus. Temnora  KUIAKOCTH
yYBEJIMUMUBACTCS C yBEJIIMYEHUEM , U k, HO KOHLEHTpalusi yMeHblaercsa. Pe3ynprarsl
3TOTO HCCIIEJIOBAHUS COAEPKAT MHOXKECTBO MPUBJIEKATEIBHBIX OCOOEHHOCTEMH,
KOTOpBIE J]ayT OCHOBaHUE IS ajbHEHIIero n3yuyeHus: npoosiem.

KurwueBbie ciaoBa: MIJI, nopucras cpena, XuMHUYECKash peaklus, HU3IyUYEHHUE,

CMCIIaHHas KOHBCKIIMA.
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2. Formulation of the problem

Let us think about a forced convective Casson nano liquid flow over a plate of
enormously small width and greatly bigger span, fixed in the medium (see, Fig. 1).
The * ~axis is normal to the upward direction plate of *~ axis. We assume that the
applied magnetic field is perpendicular to the plate. The magnetic field is applied to
the strength of the transverse magnetic field. Assuming “:* as the velocity apparatuses
of parallel and normal to the plate respectively. Based on the above-mentioned

conditions, the rheological equations are [33] given by

y I
b

Fig. 1. Sketch of the physical flow problem

The appropriate governing equations of the problem
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Here, u and v are the velocity components in the x and y directions respectively,
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The appropriate boundary conditions for this problem are given below as,
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Similarity analysis and solution procedure

We now put the following similarity transformation relations for “-* as
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Where, ¥ is the stream function. Again, let us introduce the following dimensionless
variables,
vixh v _ r-r. . C-C
n== = w=v = f(n) £ = = . g= =
E‘ i‘ .'.I' A and _?:I - I‘. C'.I - Ch.' (7)

Using the relations (6)—(7) in the boundary layer Eq. (2), energy Eq. (3) and

concentration Eq. (4) the following equations are obtained.
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the boundary conditions finally become
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Results and Conclusions
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Stefan flow of Casson nanofluid over a plate in the presence of shear flow,
porous, MHD, and Radiation has been investigated. The effects of the Thompson-
Troian slip at the boundary have also been inspected. Numerical solutions have been
obtained and a comparison has been made with the available data and found excellent
agreement. The following observations are made.

(1) Temperature increases with the augmented values of the thermophoresis parameter
V: and reduction in concentration is noted for mounting values of the Brownian

motion parameter N
(1) Temperature decreases whereas the concentration oscillates with the rising values
of chemical reaction parameter k.
(111) Heat is transported from the plate to the liquid
(iv) Skin friction coefficient reduces with the growing values of Stefan blowing
parameter S
(v) Mass transport rate diminishes with the rise in slip parameter d and critical shear
rate [3.
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