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The belongings of radiation and velocity slip on MHD stream and melting warmth
transmission of a micropolar liquid over an exponentially stretched sheet which is
fixed in a porous medium with heat source/sink are accessible. Homothety trans-
forms the major PDE into a set of non-linear ODE. Then, by varying the boundary
value problem to the initial value problem first, we get a numerical solution the
non-linear system of equations. It has been observed that related parameters have
a significant effect on flow and heat transfer characteristics, which are demonstrat-
ed and explained in aspect done their figures. Velocity and temperature decrease
by an extension in the magnetic aspect, and the angular velocity increase but the
reverse effects come in melting, microrotation, and mixed convection parameters.
The surface resistance coefficient as well as couple stress both decreases with
amplification in the Eckert number microrotation, material, radiation, and heat
source/sink parameter but the heat transport coefficient increase.

Key words: melting warmth transmission, exponential extending, heat source/sink,
micropolar fluid stream, thermal radiation

Introduction

Research on micropolar fluids is a popular investigation field because of its abundant
trade and trading requests. Micropolar fluid is a deferment of minor form fluid and colloidal
liquid elements. Most studies relate to normal non-slip boundary conditions. However, it can be
difficult to avoid slipping at the border. For microscale devices and low pressure dilute gases,
slip at the boundary is applied. Also, in the case of homogeneous fluids, slippage occurs at the
boundaries. Slip can occur at the boundaries of emulsions, foams, efc. It has a wide range of
requests in several thermal difficulties in industrial and trade schemes. Slipup borderline con-
ditions are especially beneficial for the stream of non-Newtonian fluids in the food transport
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process. Magyari and Keller [1] described the exponentially extending stream on a continuous
surface and the thermal boundary-layer by an exponential temperature supply. Elbashbeshy [2]
found numerically similar solutions to the laminal borderline coat equivalences that represent
the warmth and stream of a resting liquid obsessed via an exponentially elongating pan that
receives pull. Bidin and Nazar [3] give Laminar flow of incompressible viscous fluid with heat
radiation on an exponentially elongating sheet 2-D boundary laminar flow and heat transfer
were investigated. Ishak et al. [4] Studied the outcome of radioactivity on the MHD borderline
laminal flow of gluey liquid on an exponentially elongating pane. Yacob et al. [5] investigated
the border line coating in an action fact stream of the micropolar liquid towards the flat-lined
stretch pane. Bhattacharyya et al. [6] investigated the outcome of heat radiation on the stream
of micropolar liquid and heat transfer through the porous shrink sheet. Mukhopadhyay [7]
discussed the border line coating stream and warmth transmission a spongy exponential elastic
pane in the attendance of a magnetic field is investigated. Hayat et al. [8] analyzed the heat
transfer of melting in the double diffusion stagnation point flow convection. Turkyilmazoglu
[9] studied the Heat transport and flow of a micro polar fluid through the porous shrink sheet
is being studied. Hafidzuddin et al. [10] examined heat transfer and steady flow of a laminar
boundary-layer more than a leaky exponentially extending/lessening pane with generalized slip
velocity. Adegbiem et al. [11] discussed the flow of the micropolar fluid’s 2-D boundary-layer
generated toward the stagnation point on the surface extending horizontally and linearly is be-
ing investigated. Das and Duari [12] investigated the possession of micropolar nanofluids on a
stable inaction fact stream by warmth and mass handover constrained by a vertically elongated
sheet. Ibrahim [13] examined the secondary slipup stream and magnetic arena of the border line
coat stream of the micropolar liquid passing through the elastic sheet were investigated. Soid et
al. [14] numerically analyzed the flow of stagnation points on a stretchable sheet immersed in
a micropolar fluid. Ghosh et al. [15] studied the unsteady boundary laminar flow of nanofluids
on stretch planes and analyze heat transfer due to melting. Mandal and Mukhopadhyay [16]
investigated the non-linear convection’s effect on the border line coating stream of an expo-
nentially elongating micropolar liquid on a sheet in the presence of exponentially moving free
currents. Singh et al. [17] presented the HATM, an efficient hybrid computational technique
for investigating Jeffery-Hamel stream. Ali et al. [18] demonstrated the effect of the magnetic
dipole on the warmth transmission phenomenon of various nanoparticles Fe (ferromagnetism)
and Fe;0, (ferrimagnetism) disseminated in base fluid (60% water + 40% cthylene glycol) on
the flow of micropolar fluid on elastic sheet studied. Fatunmbi ez al. [19] investigated the flow,
heat, and mass transfer of magnetic micropolar-reactive fluids on non-linear stretchable sheets
in saturated non-Darcy porous media. Kumar et al. [20] examined the numerical study of the
conductive MHD non-linear convection of the micropolar fluid on the slanderous stretchable
surface. Kumar ez al. [21] The heat transfer characteristics of the MHD free convection stagnant
flow of the micropolar liquid due to the expansion and contraction of the exponentially curved
sheet were investigated. Nadeem et al. [22] investigated the effect of the flow of unsteady bio
convective nanomaterial micropolar fluids on an exponentially elongating surface under multi-
slip conditions. Ramadevi ef al. [23] offered a numerical analysis of the micropolar fluid’s 2-D
MHD non-linear radiation flow towards the stretch plane. Yasmin et al. [24] paid their attention
the investigation of MHD in the presence of thermal radiation that combines mixed convection
and slips conditions. Tassaddiq et al. [25] modelling for many physical phenomena is greatly
influenced by the usage of a fractional operator involving Mittag-Leffler function. Ali et al. [26]
discovered the necessity for suction and injection of gravity-modulated miscellaneous convec-
tion in the flow of micropolar fluids with tilted sheets in the company of magnetic arenas and



Kumar, R., et al.: Analysis of the Impact of Thermal Radiation and Velocity Slip ...
THERMAL SCIENCE: Year 2023, Vol. 27, Special Issue 1, pp. S311-S322 S313

thermal radioactivity. Khader and Sharma [27] investigated the belongings of heat radiation
and non-uniform heat sources/sinks on the stream of unsteady MHD micropolar fluid through
a stretch/sharking sheet. Sajid et al. [28] investigated an incompressible micropolar Prandtl
fluid-flowing over a porous stretch sheet. Mandal et a/l. [29] used an exponentially stretched
sheet to demonstrate the belongings of speed slide and radioactivity on MHD stream and melt
warmth transmission of a micropolar liquid.
Singh et al. [30] inspected the thin film stream
of a third-grade liquid down an inclined plane.

y

Construction of the problem Boundary-layer

Deliberate a steady 2-way stream of not
compressible and electrical leading small-mol-
ecule fluid concluded a sheet that is pushed
exponentially dissolves at a constant rate into
warm liquid when there is a slip, fig. 1. Im-
posed an attractive arena of as set B = Bye"*,
B’ is a constant in the vertical track of motion.
The sheet is pushed exponentially with speed
U, = ae”, when a > 0 is always growing. The
core equations for the MHD stream of small-mol-
ecule liquid and warmth transportation below
border coat estimates:

Figure 1. Sketch of the physical flow problem
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Viscid dissipative hotness is insignificant as the stream is laminar. Additionally, the
strain effort outcome is deserted here. The « and v are the speed correspondingly in the stream
way (x way) and a cross-way (y way), M" is the micro rotation part stand-in concerning the
x-y plane, u, p, v designate the correspondingly the factor of glueyness, thickness, and kine-
matic gluiness of fluid, ¢ is the electric conduction, j, y, K = x/u designate one-to-one micro-
inertia per unit mass, gluiness because of rotation slope and substantial constraint where &
is the vortex glueyness, £ is the volumetric factor of current development, g is acceleration
because of gravity, T, T, T.,designate one-to-one the thermal of liquid, dissolve surface and
free-stream where T, > T,, L is the reference length, C, is the specific heat, k" is used for po-
rosity factor, C, is the drug factor, £ is the typical thermal conductivity and Q is the warmth
source/sink factor.
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The slip speed is
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where 4 is the constant, ¢ — the fluid’s latent warmth, and ¢, — the surface’s warmth ability. Here,
N(0<N<1)isaconstant. The N =0 is the materially influential attention, N = 0.5 is the delicate
attention, and whole N =1 is measured to mock-up turbulent streams. Through the Rosseland
guess for emission we get:
4o ort
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where ¢°, k™" are the one-to-one the Stefan-Boltzman constant, average assimilation factor.
Expansion of T* regarding 7., by Taylor series and ignoring terms of larger orders, we obtain
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Later, the eq. (4) become:
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Normal satisfaction of eq. (1). The leading differential eqgs. (2), (3), and (7), then are
abridged to the successive construction of involved, non-linear ODE:

(1+K)f"+ "= (M+K,) f'=(2+K,,) /7 +Kh'+ 26 =0 9)
[1+§Jh"+fh’—3f’h—K(2h+f"):O (10)
(1+%Ra)6’”+Pr[(l+K)ch”2 + MEcf"? +f.9'+59] =0 (11)

The reformed borderline circumstances convert:

£1(0)=1+af"(0), ~(0)=-Nf"(0), Prf(0)+Med'(0)=0, 6(0)=1 as 7 >0 (12)
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f'(0) >0, h() >0, §(0) >0 as n—>o (13)

prime represents derivatives in terms of 7
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Pr = k—*f is the Prandtl number, M = is the magnetic parameter,
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is the Forchheimer numeral,

is the warmth source/sink limitation

The three physical dealings of our devotion are the surface resistance coefficient C,
couple stress C,, and warmth transportation factor C;:
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Now fourth order Runge-Kutta way with shooting technique is followed for stepwise
integration and calculations are passed out on MATLAB computer software.

Influence of diverse restrictions

The way of acting of speed, micro rotation, and thermal for various ethics of M
are shown in figs. 2(a)-2(c). The relevance of increasing M ethics is that they lower velocity,
fig. 2(a), and temperature, fig. 2(c), however, they have the reverse impact in microrotation,
fig. 2(b). Figures 3(a) and 3(b) be evidence for the speed and microrotation flow for a variety
of K ethics. The fluid speed, fig. 3(a), and micro rotation fig. 3(b) both increase as K increases.
Figures 4(a) and 4(b) show the microrotation and temperature flora for different Prandtl number
values. As Prandtl number grows, the microrotation, fig. 4(a), increases while the temperature,
fig. 4(b), decreases. The behavior of velocity and temperature for Ra levels is revealed in figs.
5(a) and 5(b). Reduce the fluid velocity as Ra rises, fig. 5(a) and temperature, fig. 5(b). The way
of acting of speed, microrotation, and thermal for numerous values of Me can be found in figs.
6(a)-6(c). The importance of increasing Me values is to rise velocity, fig. 6(a), and temperature,
fig. 6(c), but to decrease microrotation, fig. 6(b). For values, of a, figs. 7(a) and 7(b) reveal
the relationship between speed and microrotation. Diminish the liquid speed, fig. 7(a) and mi-
crorotation, fig. 7 (b) as a grows. The way of acting of speed, micro rotation, and thermal for
various ethics of N are shown in figs. 8(a)-8(c). The importance of increasing N ethics is that
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Figure 2. (a) Velocity f'(i7) against

# for unlike facts of magnetic
restriction M, (b) angular velocity
h(n) against 5 for unlike facts of
magnetic restriction M, and (c)
temperature 0(n) related to 5 for
unlike facts of magnetic restriction M

4 5 6
n
0.8 0.7
) | M=05,Pr=08, Ra=—-05,Me=05,a=02N=05 h M=0.5,Pr=0.8 Ra=-05Me=05a=02,N=05
fin) K,=03, K; =05, Ao 0.5, Ec “on 6 Coz @ os} K,=03,k,=05A1=05Ec=01,6=07
0 1 2 3 4 5 6 4 5

(a) n (b) n
Figure 3. (a) Velocity f'(i7) against 5 for unlike facts of material restriction K and
(b) angular velocity i(y) against # for unlike facts of material restriction K
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Figure 4. (a) Angular velocity /(#) against y for unlike facts of Prandtl numeral
and (b) temperature related to » for unlike facts of Prandtl numeral
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they increase velocity, fig. 8(a), and temperature, fig. 8(c), but they decrease microrotation, fig.
8(b). Figures 9(a) and 9(b) show the velocity and microrotation way of behaving for different K,
values. Lower fluid velocity, fig. 9(a), and growth microrotation, fig. 9(b), as K, rise. For values
of K,,,. Figures 10(a) and 10(b) reveal the relationship of speed and micro rotation. Lessening
fluid speed, fig. 10(a) and increase microrotation, fig. 10(b), as K,,, increases. The way of acting
of speed, micro rotation, and thermal for various values of A are available in figs. 11(a)-11(c).

08 1
Fin o7

M=05,K=05,Pr=08 Me=05a=02,N=05 o)
K,=03,K,=052=05Ec=0.1,6=07

M=05K=05,Pr=08 Me=05a=02,N=05
08 K,=03,K,=052=05Ec=0.1,6=07
0.6

0.5 06

0.4

03 0.4

0.2
02 Ra=-0.6,-0.55,-0.5
0.1 Ra=-0.6,-0.55,-0.5

0 —— -
0 2 4 6 8 10 % 2 4 6 8 10
(@) n (b) n
Figure 5. (a) Velocity f'(i7) against  for unlike facts of radiation restriction Ra
(b) temperature related to  for unlike facts of radiation restriction Ra
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The importance of increasing standards of 4 is to increase speed, fig. 11(a), and tem-
perature, fig. 11(c), but to decrease microrotation, fig. 11(b). The way of acting of speed, micro-
rotation, and thermal for numerous values of Eckert number can be found in figs. 12(a)-12(c).
The relevance of increasing Eckert number values is that they lower velocity, fig. 12(a), and
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Figure 7. (a) Velocity f'(i7) against 5 for unlike facts of slip restriction ¢ and
(b) angular velocity /(x) against # for unlike facts of slip restriction a
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Figure 8. (a) Velocity f'(i7) against # for unlike
facts of microrotation restriction /N,

(b) angular velocity h(y) against n for unlike
facts of microrotation restriction /V, and

(c) temperature 6(y) related to » for unlike
facts of microrotation restriction vV
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Figure 9. (a) Velocity profiles f'(;7) against  for unlike facts of permeability restriction K,
and (b) angular velocity A () against # for unlike facts of Permeability restriction K,
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Figure 10. (a) Velocity profiles f'(1) against # for unlike facts of Forchheimer number K, and
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Figure 11. (a) Velocity f'(y) against 5
for unlike values of mixed convection
restriction 4, (b) angular velocity
h(n) against 5 for unlike facts of
mixed convection restriction 4, and
(c¢) temperature 6(y) related to n
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temperature, fig. 12(c), while increasing microrotation, fig. 12(b). The way of acting of velocity
and thermal for values ¢ are revealed in figs. 13(a) and 13(b). Lessen the fluid velocity, fig.
13(a), and temperature, fig. 13(b), as ¢ grows.

Table 1. Valuation of [-f""(0)] and [-0(0)] for ordinary viscid fluid in

non-attendance of slip, thermal radiation, and magnetic arena

[2] [10] [29] Present study
[/ (0)] [-0(0)] [/ (0] [-6(0)] [/ (0] [-0(0)] [/ (0)] [-0(0)]
1.28181 0.767778 1.28182 0.767779 1.28181 0.767779 1.28181 0.767778
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Figure 13. (a) Velocity f"'(y7) against » for unlike values of heat source/sink ¢ and

(b) temperature 6(;p)related to # for unlike facts of heat source/sink o

Conclusions

The belongings of radiation and velocity slip on MHD stream and melting tempera-
ture transmission of a micropolar liquid done on an exponentially stretched pane which is fixed
in the spongy middle by heat source/sink are examined. The significant outcomes of the inves-
tigation are studied as follows.

e Velocity, and temperature decrease with an intensification in the magnetic aspect, and the
angular velocity increase but the reverse effect come in melting, microrotation, and mixed
convection parameter.

® Velocity and temperature both are decreasing functions of radiation and heat source/sink parameters.
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Velocity and angular velocity both are increasing the function of the material parameter but
a decreasing function of the slip parameter.

Angular velocity and temperature both are decreasing functions of the Eckert number.
Velocity is decreasing function of the permeability parameter but angular velocity increases
Table 1 describe the validation part from previous study.

Table 2 shows that the surface resistance coefficient and couple stress decrease with ampli-
fication in the M, K, Ra, K,,,, Ec, and ¢ but the heat transport coefficient increase.

The surface resistance coefficient, couple stress, and heat transport coefficient increase with
amplification in the Pr, a but the reverse effect come in Me, K.

The surface resistance, as well as heat transport coefficient, are increased with amplification
in the microrotation parameter but couple stress decrease.

Table 2 Encouragement of the three physical dealings is the surface resistance
factor C, combine stress C, and heat transportation factor C,

G C G C C G

-1.3067613 | —0.998134 | 0.383688 N=0.5 —1.4309988 | —1.087446 | 0.400260

W

—1.4309988 | —1.087446 | 0.400260 N=0.55 | -1.4309972 | —1.155794 | 0.425060

—1.5372725 | -1.166234 | 0.416842 N=0.6 |-1.4288412 | -1.226019 | 0.445060

—1.2479090 | —1.056607 | 0.391673 K,=-0.3 | -1.3006988 | —1.012059 | 0.413096

W

—1.4309988 | —1.087446 | 0.400260 K,=0 —1.3688238 | —1.050984 | 0.405130

—1.6059300 | —1.120302 | 0.418427 K,=03 | -1.4309988 | —1.087446 | 0.400260

7~ [~[E]R]R
o=~ |o|lo

=0.8 —1.4309988 | —1.087446 | 0.400260 K,=0 —1.3683738 | —1.030384 | 0.380706
Pr=0.8 —1.4015250 | —1.024883 | 0.416516 K, =05 |-1.4309988 | —1.087446 | 0.400260
Pr=0.8 —1.3909388 | —0.998845 | 0.453183 K,=1 —1.4860650 | —1.136884 | 0.415360
Ra=-0.6 | —-1.4088488 | —1.081809 | 0.239516 A=0.1 —1.5416363 | —1.171418 | 0.417660
Ra=-0.55 | -1.4200988 | —1.085034 | 0.319994 A=0.5 —1.4309988 | —1.087446 | 0.400260
Ra=-0.5 | -1.4309988 | —1.087446 | 0.400260 A=1 —1.3023738 | —0.998209 | 0.396770

Me=0.5 —1.4309988 | —1.087446 | 0.400260 Ec=-0.5 |-1.3693338 | —1.061124 | 0.392136

Me=0.55 | -1.4437613 | —1.124259 | 0.398593 Ec=-0.2 | -1.3991875 | —-1.075450 | 0.397590

Me=0.6 |-1.4571238 | —1.162334 | 0.397226 Ec=0.1 | -1.4309988 | —1.087446 | 0.400260

o=0.15 —1.5407613 | —1.189134 | 0.390260 0=0.5 —1.3985113 | —1.058203 | 0.375586

a=02 —1.4309988 | —1.087446 0.400260 0=0.6 —1.4158863 | —1.073665 0.388920
a=3 -1.2505113 | —0.920278 0.408293 0=0.7 —1.4309988 | —1.087446 0.400260
References

(1]
(2]
(3]
(4]
(3]
(6]
(7]

Magyari, E., Keller, B., Heat and Mass Transfer in the Boundary-Layers on an Exponentially Stretching
Continuous Surface, Journal of Physics D: Applied Physics, 32 (1999), 5, 577

Elbashbeshy, E., Heat Transfer over an Exponentially Stretching Continuous Surface with Suction, 4r-
chives of Mechanics, 53 (2001), 6, pp. 643-651

Bidin, B., Nazar, R., Numerical Solution of the Boundary-Layer Flow over an Exponentially Stretching
Sheet with Thermal Radiation, European Journal of Scientific Research, 33 (2009), 4, pp. 710-717
Ishak, A., et al., MHD Boundary-Layer Flow Due to an Exponentially Stretching Sheet with Radiation
Effect, SainsMalaysiana, 40 (2011), 4, pp. 391-395

Yacob, N. A., et al., Melting Heat Transfer in Boundary-Layer Stagnation-Point Flow Towards a Stretch-
ing/Shrinking Sheet in a Micropolar Fluid, Computers and Fluids, 47 (2011), 1, pp. 16-21
Bhattacharyya, K., ef al., Effects of Thermal Radiation on Micropolar Fluid-Flow and Heat Transfer over
a Porous Shrinking Sheet, International Journal of Heat and Mass Transfer, 55 (2012), 55, pp. 2945-2952
Mukhopadhyay, S., Slip Effects on MHD Boundary-Layer Flow over an Exponentially Stretching Sheet
with Suction/Blowing and Thermal Radiation, 4in Shams Engineering Journal, 4 (2013), 3, pp. 485-491



Kumar, R., et al.: Analysis of the Impact of Thermal Radiation and Velocity Slip ...

S322 THERMAL SCIENCE: Year 2023, Vol. 27, Special Issue 1, pp. $311-S322

(8]
(9]
(10]

[11]

[12]
[13]
[14]
[15]

[16]

[17]
(18]
[19]

(20]

(21]
[22]

(23]

(24]
[25]

[26]

(27]

(28]
[29]

(30]

Hayat, T., et al., Melting Heat Transfer in the Stagnation-Point Flow of Maxwell Fluid with Double-Dif-
fusive Convection, /nt. J. of Num. Met. for Heat and Fluid-Flow, 24 (2014), 3, pp. 760-774
Turkyilmazoglu, M., A Note on Micropolar Fluid-Flow and Heat Transfer over a Porous Shrinking Sheet,
International Journal of Heat and Mass Transfer, 72 (2014), May, pp. 388-391

Hafidzuddin, E. H., ef al., Numerical Solutions of Boundary-Layer Flow over an Exponentially Stretch-
ing/Shrinking Sheet with Generalized Slip Velocity, International Journal of Mathematical and Compu-
tational Sciences, 9 (2015), 4, pp. 244-249

Adegbie, S. K., ef al., Melting Heat Transfer Effects on Stagnation Point Flow of Micropolar Fluid with
Variable Dynamic Viscosity and Thermal Conductivity at Constant Vortex Viscosity, Journal of the Nige-
rian Mathematical Society, 35 (2016), 1, pp. 34-47

Das, K., Duari, P. R., Micropolar Nanofluid-Flow over a Stretching Sheet with Chemical Reaction, /nter-
national Journal of Applied and Computational Mathematics, 3 (2017), 4, pp. 3229-3239

Ibrahim, W., Mhd Boundary-Layer Flow and Heat Transfer of Micropolar Fluid Past a Stretching Sheet
with Second Order Slip, J. of the Brazilian Soc. of Mech. Scie. and Eng., 3 (2017), 39, pp. 791-799

Soid, S. K., et al., The MHD Stagnation-Point Flow over a Stretching/Shrinking Sheet in a Micropolar
Fluid with a Slip Boundary, SainsMalaysiana, 47 (2018), 11, pp. 2907-2916

Ghosh, S., et al., Existence of Dual Solutions and Melting Phenomenon in Unsteady Nanofluid-Flow and
Heat Transfer over a Stretching Surface, Journal of Mechanics, 3 (2019), 5, pp. 705-717

Mandal, I. C., Mukhopadhyay, S., Non-Linear Convection in Micropolar Fluid-Flow Past an Exponential-
ly Stretching Sheet in an Exponentially Moving Stream with Thermal Radiation, Mechanics of Advanced
Materials and Structures, 26 (2019), 24, pp. 2040-2046

Singh, J., et al., A Hybrid Computational Approach for Jeffery-Hamel Flow in Non-Parallel Walls, Neural
Computing and Applications, 31 (2019), 7, pp. 2407-2413

Ali, L., et al., Analysis of Magnetic Properties of Nanoparticles Due to a Magnetic Dipole in a Micropolar
Fluid-Flow over a Stretching Sheet, Coatings, 10 (2020), 20, 170

Fatunmbi, E. O., et al., Magnetohydrodynamic Micropolar Fluid-Flow in a Porous Medium with Multiple
Slip Conditions, International Communications in Heat and Mass Transfer, 115 (2020), 104577

Kumar, K. A., et al., Influence of Viscous Dissipation on MHD Flow of Micropolar Fluid over a Slender-
ing Stretching Surface with Modified Heat Flux Model, Journal of Thermal Analysis and Calorimetry,
139 (2020), 6, pp. 3661-3674

Kumar, K. A, et al., Physical Aspects on MHD Micropolar Fluid-Flow Past an Exponentially Stretching
Curved Surface, Defect and Diffusion Forum, 401 (2020), May, pp. 79-91

Nadeem, S., et al., Transportation of Slip Effects on Nanomaterial Micropolar Fluid-Flow over Exponen-
tially Stretching, Alexandria Engineering Journal, 59 (2020), 5, pp. 3443-3450

Ramadevi, B., ef al., Magnetohydrodynamic Mixed Convective Flow of Micropolar Fluid Past a Stretch-
ing Surface Using Modified Fourier’s Heat Flux Model, Journal of Thermal Analysis and Calorimetry,
139 (2020), 2, pp. 1379-1393

Yasmin, A., et al., Study of Heat and Mass Transfer in MHD Flow of Micropolar Fluid over a Curved
Stretching Sheet, Scientific Reports, 10 (2020), 1, pp. 1-11

Tassaddiq, A., et al., The MHD Flow of a Generalized Casson Fluid with Newtonian Heating: A Frac-
tional Model with Mittag-Leffler Memory, Alexandria Engineering Journal, 59 (2020), 5, pp. 3049-3059
Ali, B., et al., Significance of Suction/Injection, Gravity Modulation, Thermal Radiation, and Magne-
tohydrodynamic on Dynamics of the Micropolar Fluid Subject to an Inclined Sheet Via Finite Element
Approach, Case Studies in Thermal Engineering, 28 (2021), 101537

Khader, M., Sharma, R. P., Evaluating the Unsteady MHD Micropolar Fluid-Flow Past Stretching/Shirk-
ing Sheet with Heat Source and Thermal Radiation: Implementing Fourth Order Predictor-Corrector
FDM, Mathematics and Computers in Simulation, 181 (2021), Mar., pp. 333-350

Sajid, T., et al., Micropolar Fluid Past a Convectively Heated Surface Embedded with n™ Order Chemical
Reaction and Heat Source/Sink, Physica Scripta, 96 (2021), 10, 104010

Mandal, 1. C., et al., Melting Heat Transfer of MHD Micropolar Fluid-Flow Past an Exponentially
Stretching Sheet with Slip and Thermal Radiation, Int. J. of Applied and Com. Mat., 7 (2021), 2, pp. 1-18
Singh, J., et al., A Hybrid Analytical Algorithm for Thin Film Flow Problem Occurring in Non-Newtonian
Fluid Mechanics, Ain Shams Engineering Journal, 12 (2021), 2, pp. 2297-2302

Paper submitted: February 1, 2022 © 2023 Society of Thermal Engineers of Serbia
Paper revised: March 4, 2022 Published by the Vinca Institute of Nuclear Sciences, Belgrade, Serbia.
Paper accepted: March 14, 2022 This is an open access article distributed under the CC BY-NC-ND 4.0 terms and conditions



