Nahi and Hatem Iragi Journal of Science, 2025, Vol. 66, No. 3, pp: 1260-1273
DOI: 10.24996/ijs.2025.66.3.23

Iraqi
Journal of
Science

o ~—
ISSN: 0067-2904

Effect of the slip conditions with rotation, wall properties and heat transfer
on peristaltic transport MHD

Hatem Nahi'", Mustafa Hatem?
! Department of Mathematics, minister's office, Ministry of High Education and Scientific Research, Baghdad,
Irag.
2 Department of Mathematics, Privet al Esraa University, Baghdad, Irag.

Received: 27/1/2024 Accepted: 8/4/2024 Published: 30/3/2025

Abstract

In this study, we look into how the peristaltic flow MHD is affected by rotation,
heat transfer, elasticity wall characteristics, and slip conditions. For simplification,
the governing equations, infinite wavelength and small Reynolds numbers have
been used to study the Newtonian fluid in a porous canal. Heat transport, elasticity,
rotation, and slip conditions are taken into account. The Brinkman number,
Hartman number, and other parameters are evaluated to observe their effects on the
stream function, temperature, velocity, and coefficient of heat transfer. The results
indicate that when these parameters are varied, more trapped boluses develop.
Figures and graphs discuss and illustrate the impact of various values on these
factors. The MATHEMATICA software has been used to compute numerical
results.

Keywords: Elasticity wall, Peristaltic Transport, Slip condition, coefficient of heat
transfer, Brinkman number, Rotation.
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1. Introduction

The process of fluid transformation that is known as peristaltic transport is brought about
by a sinusoidal wave propagating through the canal walls. The peristaltic phenomenon is
widely observed in a variety of industrial, engineering, and biological contexts. Among these
are the flow of urine from the kidney to the bladder, food swallowing through the esophagus,
blood circulation in the tiny blood arteries, ovum migration in the fallopian tubes, and other
processes. The concept of peristaltic pumping has been used in the construction of several
contemporary mechanical systems to move fluids without the need for internal moving parts
that is similar to the heart-lung machine blood push. Numerous works are performed in this
filed, we will mention some of them below. In [1], the authors analytically and numerically
investigated and focuses on how the magnetic field and wall slip circumstances affect the
peristaltic transport of the Newtonian fluid in an asymmetric canal. The effects of the heat
transfer and wall slip conditions on MHD peristaltic flow with infinite wavelength and small
Reynolds number have been used to investigate the Newtonian fluid in a porous canal that
has properties of an elastic parapet [2]. Under assumption that the infinite wavelength and
small Reynolds number, the authors [3] examined and investigated the effects of heat
transfer, elasticity parapet characteristics, and parapet slip conditions on the peristaltic
transport of conduction Bingham fluid in asymmetric canal. This study presents an analytical
analysis of the movement of the Williamson fluid with heat transfer via a tube with slip at
borders and complaisant parapet properties. A theoretical model that is roughly developed is
made of flexible, complaisant, spring backed tubing with parapets that is chosen to motion in
a sinusoidal wave pattern [4]. In [5], the authors analytically provided a study of the
mathematical model that describes the slip peristaltic low of a nanofluid and they also
analytically examined in this study. For the temperature distribution and nanoparticle
concentration, precise expressions were inferred. The study in [6] examines how
magnetohydrodynamics (MHD) affects Ree-Eyring fluid's peristaltic transport in a rotating
frame. The findings deal with applying each of the Ree-Eyring fluid's governing equations
methodically (analytically), furthermore with the axial and secondary velocities, auxiliary
stream flow rate, and bolus. The authors [7] served applications as inspiration for their study
which models the peristaltic flow of a Ree—Eyring liquid via a homogeneous complaisant
canal while taking into account the effects of changing thermal conductivity and viscosity. In
[8], the main goal of the research project is to investigate blood circulation in the small
vessels by accounting for wall properties such as thickness, slip, and varying thermal
conductivity. Under the presumptions of long wavelength and low Reynolds number, authors
in [9] have been studied how the elasticity of the flexible parapets affects the MHD peristaltic
flow of the Newtonian fluid in a two-dimensional porous canal with heat transfer. The
peristaltic flow of nanofluid in a conduit with compliant walls is also examined in this paper.
The Brownian motion and thermophoresis effects are discussed in [10]. The analytical study
of peristaltic flow and heat transmission in a 2-dimensional plane tube with complaisant
parapet properties and slip at the borders is also investigated in this work. A roughly
constructed theoretical model is made of flexible, compliant walled pipe with a spring
backing, selected to move in a sinusoidal wave pattern [11]. The article discusses the impact
of mass and heat transfer on the (MHD) peristaltic flow in a planar canal with complaisant
parapets. Maxwell's incompressible fluid is contained in a porous medium [12]. The work
provides a thorough analysis of the novel concept of porous medium in conjunction with an
altered version of Darcy's law. Ree-Eyring fluid models have been used as the foundation for
research on nanofluid flow. The flow crosses the recurved canal is produced by the peristaltic
waves generated by the contraction and relaxation of smooth muscle. Additionally,
fluctuating viscosity and magnetohydrodynamics are involved in the flow kinetics [13]. The
authors examined how heat and mass transfer affects the Casson fluid's hydro-magnetic
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peristaltic flow through an asymmetric channel in a rotating inclined system [14]. The study
in [15] examines the effects of rotation, magnetic field, and several variables, including flow
rate, density, viscosity, Grashof, Bingham, and Brinkman numbers regarding the peristaltic
transport of viscoplastic fluid through the porous material using mixed convection heat
transfer analysis. The study in [16] examines the effects of rotational variation and other
variables on the peristaltic flow of mixed convection in an incompressible viscoplastic fluid.
In asymmetrical two-dimensional canal, the authors also examined some variables including
density, viscosity, flow velocity, tapering, Grashof number, Bingham number, and Brinkman
number regarding the examination of mixed convection heat transfer for peristaltic
viscoplastic fluid transport taking into account the following assumptions the long
wavelengths, small Reynolds numbers, peristaltic transport in asymmetric border walls,
tapering horizontal canals, and asymmetric canals to have varying wave and phase
amplitudes. In [17], the study describes how Bingham's fluid behaves peristaltically in an
asymmetric channel made of porous material. It is anticipated that the fluid will be sensitive
to a strong, inclined magnetic field and flow through a porous media. The work in [18]
examines the rotation and heat transfer during the peristaltic flow of a micropolar fluid in a
vertical symmetric channel. The infinite wavelength approximation and small Reynolds
number flow analysis have been also developed. The Bingham plastic fluid's peristaltic flow
is examined for relation to heat transfer, rotation, and an induced magnetic field in two
dimensions. The relationship between rotating momentum, energy, and the induced magnetic
field equations [19]. The peristaltic flow of the Powell-Eyring fluid through a porous media
with heat transfer in an inclined asymmetric channel with an inclining magnetic field is
studied for relation to the influence of the rotation variable and other variables [20]. The
impact of nonlinear thermal radiation and magnetic force on the peristaltic transport of a
hybrid bio-nanofluid in a symmetric canal with a porous medium is discussed [21]. One of
the most important characteristics of fluid flow in various mechanical scenarios is the ability
to display slip at the solid barrier. Consequently, the purpose of the article in [22] is to clarify
the slip effect that results from unrestricted convection and rotational viscous fluid flow
across an elongated plate with mass and heat transfer when a continuous magnetic field
passes through a porous media. The authors [23] use an incompressible non-Newtonian fluid
to investigate the effects of the rotation of an inclined magnetic felid and an inclined
symmetric channel with slip condition on peristaltic transport. Consideration is also given to
the slip conditions for concentration and heat transfer. In [24], a fluid-porous composite
system with rigid-rigid boundaries that are protected from temperature and concentration is
the subject of the study on triple diffusive magneto convection. In a two-layers system, the
impact of a heat source and temperature gradient on the Brinkman-Bénard Triple-Diffusive
magneto-Marangoni (BBTDMM) convection is examined [25].

In this paper, we will display how influence the slip, rotation and effect of heat transfer on
peristaltic transport magnetohydrodynamics with elastic wall, some properties are also
studied in this research.

2. Mathematical equations

We examine the Newtonian viscous fluid's flow via a uniformly thick and two-
dimensional conduit. It is assumed that the channel's walls are elastic and act as if they are an
extending membrane that is being subjected to moving, reasonably amplitude sinusoidal
waves. The mathematical form of the canal wall is given as follows:

y=n(X,t) =d+mX + asin (27”)()? — ct); Where,m « 1. Q)
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The following are the predominant equations of motion for the present problem:
The continuity equation is:

The momentum equation on the X-axis is given by

00 , ~00 , 500 — v ap 820 820 — —
’D(E-I_ UE-I_VE) —,D.Q(.QU-F ZE) = —ﬁ+u[ﬁ+ﬁ] —O'BOZU—%U. (3)
The momentum equation on the Y-axis is as follows:
oV  —oV = dv — av ap 92V 02V, uo
p(Ge+ Uz +V55) —p0 (a0 - 257) = -2+ uig izl - 47 “)
The energy equation is given by
T = —oT —aT 92T 02T au\2 | (o7\? U  av\?
pCo (G + U5 +757) =7 (5 + 5) + 012 [(ﬁ) +(5) ]+ G+l ©

Where UandV denote the velocity components along the X and Y directions,
respectively, the density is represented by p, the fluid's coefficient of viscosity is represented
by u, P is the pressure, d is the canal's mean half-width, the amplitude is represented by a, A
is the wavelength, c is the wave's phase speed, the canal's dimensional asymmetric is denoted
by m, o represents the fluid's electrical conductivity, B, is used for the magnetic field, C, is
the particular heat at a fixed volume, v is the fluid's kinematic viscosity, y represents the
fluid's thermal conductivity, T is the fluid's temperature, the parameter for permeability is k,
and Q is the rotation parameter.

The dominant equation of motion for the plastic parapet is as follows:
L*(n) = P —P,. (6)

Where L* is an operator, it is used to depict how a stretched membrane moves when
viscous damping forces are applied, it is given by:
. a2 a2 ]
L=-timt mgtlsx )
Continuity of the stress at y = +n and using x-momentum equation, this yields the
following:

O rxem) = 2P — T 0%0 , 9°0\ (39U 73U 759U\ _
ELSH)_g;?_pQ(QU'l'Zaf)'l'”(a)?z-"a?Z p(af+Ua)?+Vax7)

UBOZU—%U, (8)
u= ihg—gatyzinzi[d+r71)?+asin(27n)()?—ct)], (9)
T=Toony=-nT=T,ony=n. (10)

In this case, T represents the membrane's elastic tension, mass per unit area is denoted by
m, C is the viscosity dampen might coefficient, P, is the pressure that the muscles are
applying to the wall's exterior, and the parameter for dimensional slip is h. We assume y =

0.
The stream function i in a way that u = %, v=- %, and non-dimensional quantities:
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= x5 0y o+ Y T-Ty, — 1 _ 2 k = u > v d
X==Y== = — = = - = — = — = - = — = - =

A’ d'l'b /1’6 T —To’ a'P clup' dZ’U c'V ac'6 A€
pcd k o puCy c? a Am h - ct
ey ==, M= |2dB,,P = E =2m="2B=-,T="E =
P ;Y dz’ o fr k c Cp(Tl_TO)’ d’ d IB d’ 1’ 1
—td? cmqd cd? d?Q?
PYE y Lo M;S , E3 = _H.)LZ , A p p (11)

Where 6 and € are the dimensionless geometric parameters R,, B.,E. are the Reynolds
number, Prandtl number, Eckert number, respectively. E; E, E;and M are the
dimensionless elasticity parameters and Hartman number, m and [ are the asymmetric
parameter and slip parameter or Knudsen number, respectively.

Using equations (1-10) with help equation (11), we get

(0% 0 0% oY) _ _0p 2 Y "’3_1/’ _p2z oL\
Res [ty + dy dxdy  ox ayZ] T ox dx2dy + + (A M )ay (12)
3[0% | 2wty oy 9%y 2 26’/’ 214 _ 11 9¥
Red [6tax + dy 9x%  0dx axay] + 0 [6 ] +671 K] ay' (13)
R s[00, 0W08 opoey 1/, 02+02 -
¢ lot  adyox oxayl P\ ox2  0ay2
Ee [46 (6x8y) +(6y2 0 6x2) ] ' (14)
op 0% :
5=+Bﬁ aty = +n=x[1+mx + esin2m (x — t)], (15)
02 oY 0?2 o 92 9]
1p+ v — R.0[ ¢+ voy _wiw +<A—M2——>w
axzay dy3 dtdy 0y 0xdy 0x dy? K/ 0y
a3 02
- [Elﬁ'k E2 geae T Es 5i5en (16)

Additionally, it is presumable that the streamline's zero magnitude at the line y=0, i.e.
Y(0) =0, (17)
0=0ony= -1, 6=1o0ony=nq
The solution to the problem

The following equations can be used to determine the solution by applying the infinite
wavelength approximation, ignoring the wave number, and using the small Reynolds number
(12- 16) that

9 _ 2 _ 19
ax 6y3 + (A M )ay’ (19)
~Z =0 (20)
As shown by equation (20) p is not a function of y.

1 9%

pay T E G5 ) =0. (21)

The compatibility equation on differentiation equation (19) with regard to y is as
follows:

a‘“”+(A N) L 22)

Where N = /MZ +;.

Equation (16) gives:
+(A N)"“” E1 1+ E 0%

E
2a 6t2 + 3 axat”

(23)
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with boundary conditions (15, 17) and (23) in closed form gives the following:

Y =

_an?(1-eVATRY _oVATR(14N2) 4 oVA-K(-y4n1402) 4 o VA—KN2y (VA=K + AR —KB) +e VA~ KNy (VA=K —AB+KB))e(2(E1+E2)mCos[2m(t—x)|+ E3Sin[2m(t—x)])
(A—k)3/2(eVA-kN1(_1 4VA—kB)—eVA—KN2(14VA—KR))

Substituting the value of ¥ into equation (21) and the temperature and subject to condition
(18), we get:
g __1 BR(16e_2m3’+2mm1+“2)n462(2(E1+E2)7tCos[Zn(t—x)]+E3Sin[2n(t—x)])2
4(A-k) (A—k)(eVA=kN1(1—VA—kB)+eVA—kN2(14+VA—kp))?
64eVA-k(M14N2) 141,22 (5 (E1 +E2)rCos[2m(t—x)]+E3Sin[2m(t—x)]) (2(E1+E2)mCos[2m(~ t+x)]+E3Sin[2m(t—x)])
(eVA—KN1(—14+VA—kB)—eVA—KN2(14/A—kB))(eVA—kN1(1—VA—kB)+eVA~KN2 (14/A—kpB))
16e2VA-Kynte2 (2(E1+E2)mCos[2m(~t+x)|+E3Sin[2m(t-0)D?, 1 AA — 4k +
(A—k) (eVA—RNL(— 14+ VA=K B)—eVA—KN2 (14 A=K B))> )~ i@
16BRe2VA-K(N1+n2) (_=2N1VA~k o 2n2VA-K) 74 2 (2(E1+E2)mCos[2m(t—x)]+E3Sin[2m(t—0))?
(A=k) (VAN (1—VA=KB)+eVATRN2 (14A=K))?
64BReVA=K(M1+12) (1 _12)(m1+n2)m*e? (2(E1+E2)mCos[2m(t—x)] +E3Sin[27(t—x)]) (2(E1+E2)mCos[2m(—t+x)]+E3Sin[2m(t—x)])
(eVA-In1(—14VA—kB)—eVA—IN2(14/A—kB))(eVA—kN1 (1 —A—k ) +eVA—kN2(14+/A—kB))
16BR(e2N1VA—k_o2n2VA-Kyr4 €2 (2(E1+E2)mCos[2m(~t+x)]+E3Sin[2m(t—0)D,
(A=k)(eVA=kN1(—1+A—kB)—eVA—kN2(1+VA—Kp))? )
1 16e~2N1VA-k+2VA-k(N1412) 142 (2 (E1+E2)mCos[2m(t—x)]+E3Sin[2m(t—x)])?
o (BRn2(
4(M1-M2)(4-k) (A—k)(eVA—kN1(1— A=k B)+eVA—kN2(1+VA—Kkp))?
64eVA-k(M1N2)1 127042 (2(E1+E2)mCos[2m(t—x)]+E3Sin[2n(t—x)])(2(E1+E2)nCos[2m(—t+x)]+E3Sin[27(t—x)])
(eVA=kN1(—1+/A—kB)—eVA-KkN2(14/A—KkB)) (eVA~FNL (1—VA—kB)+eVA-kN2 (14+/A—K))
162N WA=kt e2(2(E1+E2)nCos[2m(~t+x)]+E3Sin[2m(t—x)])?
(A—k) (eVA~RNL (—14+VA=KkB)-eVA~KN2(1+VA=Kp))? )
16BRe~2N2VA-k+2VA-k(M1+n2) 4 2 (2(E1+E2)mCos[2m(t—x)] +E3Sin[27(t—x)])?
]]1(— — VA=KN1 (1 A= VA=kn2 = 2 -
(A=k)(eVA~kN1(1—A-KkB)+eVA~INZ(1+VA~kp))
16BRe2N2VA-Kre2 (2(E1+E2)nCos[2m(~t+x)]+E3Sin[2m(t—0))? MA-I)( +
(A—k)(eVA=kN1(—14A—kB)—eVA—kN2(14/A—kPB))?
16BReVA—K(M1+n2)122 742 (2(E1+E2)mCos[2m(t—x)]+E3Sin[27(t—x)])(2(E1+E2)mCos[2m(—t+x)]+E3Sin[27(t—x)])
(A—k) (eVA=kN1(—14/A—k B)—eVA~kN2(1+/A—k B)) (eVA~KN1(1—A—Kk B)+eVA~KN2(1+A—K B)) )

_|_

+

+

Where Br = E_ B. is the Brinkman number.
The following formula provides the wall's coefficient of the heat transfer [2]:

Z=1,0,. (24)

4. Discussion of the results

The coefficient of the heat transmission, temperature, velocity, and stream function
distributions of these variables wit respect to 3, m, K, M, and Q are discussed in this section.
4.1 Velocity profile

We examine the velocity distribution in relation to several variables. The velocity

profile is clearly seen in Figure 1 from A to E. It was observed that the rising values of 3, and
M indicate a decrease in the velocity, however, the rising values of (m, K, Q) indicate an
increase in the velocity.
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Figurel: Velocity distributions (x=0.2, t= 0.1). (A) E1=0.1, E2=0.5, E3=0.5,e = 0.1,Q =
0.2, m=0.0, M=2.0,u = 2.0,p = 0.9,K = 2.0). (B) E1=0.8, E2=0.5, E3=0.4,¢ = 0.1,Q =
0.2,8=0.2, M=3.0, u = 2.0,p = 0.9,K = 2.0). (C) E1=0.5, E2=0.5, E3=0.1,¢ = 0.2,Q =
0.2,5=0.3, M=2.0, u = 2.0,p = 0.9,m = 0.1). (D) E1=0.2, E2=0.7, E3=0.15, ¢ = 0.15,Q =
0.2,=0.2, K=2.0, u=20p=09m=0.1). (E) E1=0.2, E2=0.7, E3=0.1,¢ =
0.15,8=0.2, M=2.0, u = 2.0,p = 0.9,m = 0.1, K = 2.0).

4.2 The temperature profile

This section discusses the behaviour of temperature when varying the values of the
variable parameters. The behaviour of the temperature variable is shown in Figure 2. This is
evident from Figure 2 (A-F). As the values of (B, m, k, Q, BR) increase, the temperature
rises. It falls when the Hartman number (M) increases.
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Figure. 2 Temperature distributions (x=0.2, t= 0.1). (A) E1=0.5, E2=0.5, E3=0.5,¢ =
0.1,0 = 0.2, m=0.1, BR=3.0, M=2.0,u = 2.0,p = 0.9,K = 2.0). (B) E1=0.8, E2=0.5,
E3=0.4,¢ = 0.1,Q = 0.2,3=0.2, BR=4.0, M=3.0, u =2.0,p = 0.9,K = 2.0). (C) E1=0.5,
E2=0.5, E3=0.1,e =0.2,Q =0.2,5=0.3, M=2.0, u = 2.0,p = 0.9,m = 0.1). (D) E1=0.2,
E2=0.7, E3=0.1BR=5.0,, ¢ = 0.15,Q = 0.2,5=0.2, K=2.0, u = 2.0,p = 09,m = 0.1). (E)
E1=0.2, E2=0.7, E3=0.1, € = 0.15,5=0.2, M=2.0, u = 2.0,p = 0.9,BR = 2.00m = 0.1,K =
2.0). (F) E1=0.2, E2=0.7, E3=0.1, ¢ = 0.15,$=0.2, M=2.0, u = 2.0,p = 0.9,m = 0.1,K =
2.0, =0.2).

4.3 The coefficient of the heat transfer

The fluctuation in the heat transmission coefficient (Z) for different values of the relevant
parameters is analysed and showed in Figure 3. It is noted that the heat transfer coefficient
exhibits oscillating behaviour as a result of peristalsis. Presented in Figs.3 from (A-F) for
illustration. We have seen that an increase in the values of (B, K, Q, BR) indicates a rise in
the coefficient of heat transfer; on the other hand, an increase in the value of (M) implies the
opposite.

1267



Nahi and Hatem Iragi Journal of Science, 2025, Vol. 66, No. 3, pp: 1260-1273

>

— B=00
B=01
— B=02
8=03

Co_Ht Transfer
| |
(%] — i
Co_Ht Transfer

EI_I 0 0 _I 2 0 _I4 0 6 EI_IS 1 _ID

— k=03
ot k=02 1
“ — k=01
ke o

Co_ Mt Transfer
Co Mt Transfer

0.0 02 04 0.6 08 1.0 0.0 02 04 0.6 0.8 1.0

o[
0 E ] - F
Z Q0 - -
— 0=10 \ - I — BR=210 \
2L e 15 i _aL BR= 3.0 J
= 3 — BR=4.0
— 0=20 &) [
F 0=25 ] L BR= 5.0

-6

Co_HE Transter
-
Co_Ht Transfer

|
Eey
|
e

0.0 02 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
X X

Figure. 3 Coefficient of Heat Transfer (y=0.4, t= 0.1). (A) E1=0.4, E2=0.1, E3=0.1,¢ =
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E2=0.1, E3=0.1, ¢ = 0.2,Q = 0.2, 3=0.1, BR=3.0, M=4.0, u = 2.0,p = 0.9,m = 0.2). (D)
E1=0.5, E2=0.1, E3=0.1,BR=2.0,¢ =0.1,Q = 0.2,5=0.2, K=0.5, u=2.0,p =09, m=
0.1). (E) E1=0.5, E2=0.1, E3=0.1, ¢ = 0.1,5=0.2, M=3.0, u = 2.0,p = 09,BR =2.0,m =
0.1,K = 0.5). (F) E1=0.5, E2=0.1, E3=0.1, ¢ = 0.1,8=0.2, M=3.0, u = 2.0,p = 0.9,m =
0.1, K =0.5,Q0=0.2).

4.4 The stream function

Trapping is an intriguing peristaltic transport event. In this part, we examine the effects of
various parameters on the fluid's steam function. Figures (4-8) clearly show how the slip
parameter and rotation affect fluid entrapment. With an increase in the slip parameter, we
find that streamlines shut loops producing a cellular flow motif in the canal and increase
trapped bolus, Additionally, we observe that when the slip parameter is increased, the number
of bolus is decreased (see Figure 4 from (a) to (d)). The quantity and size of the trapped bolus
that is apparent in Figure 5 (a-d) rise as the value of m increases. Furthermore, one can see
that in Figure 6(a-b), the size of the trapped bolus grows with increasing k and more trapped
bolus occurs with increasing k. Figure 7(a-d) illustrates how M affects trapping and shows
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how the number of boluses increases as the M parameter value increases. Additionally, when
the rotation value increases, some boluses are implied, and the bolus at the left of the channel
expands (see Figure 8(a-d). Additionally, it starts when M rises in value.

1.5 F = 1.5F
o5 o5

= 0.0 = 00
-0.5 -0 5
-1.0 1.0
-1.5 o - o —-1.5F =
o4 0.6 o8 1.0 1.2 0.4 o6 o.8 1.0 1.2

x (&) (f=0.0) x (b)) (B=0.1)

0.4 0.6 o8 1.0 1.2

04 06 08 1.0 12 x  (d) (B=0.3)

®x (o) (B=0.25)
Figure. 4: Stream Function ( t=0.1, E1=0.6, E2=0.4, E3=0.1, €=0.2, M=4, k=0.05, m=0.1,
0=0.2, u=2.0, p=0.9).

o4 o6 o8 1.0 1.2 0.4 0.6 0.8 1.0 1.2
® (a) (m=-0.35) o (b) (m=0.0)

@

o4 0.6 osa 1.0 1.2 o4 o6 0.8 1.0 1.2
x  (c)(m=0.1) *  (d) (m=0.35)

Figure 5: Stream Function (t =0.1,E1 =04,E2=0.1,E3=0.2, € =02, M =4, k=
0.1, u=20, p=09, £=0.002=0.2.
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C

0a 06 08 10 B 0.4 06 0.8 1.0 12
x (c) (k=0.3) x (d) (k=eo)

Figure 6: Stream Function (t =0.1,E1=1.2,E2=0.5,E3 =0.1,e =0.15,M =5,k =
0.1,m=0.2,=01,u=2.0p=09102=0.2)

0.4 o6 o8 1.0 1.2 0.4 0.6 o8 1.0 1.2
x  (a) (M=0.0) ®  (b) (M=2.0)

0.4 06 0.8 1.0 1z 0.4 06 0.8 1.0 1.2
X {c) (M=4.0) X (d) (M=6.0)

Figure 7: Stream Function (t = 0.1,E1=0.7, E2=10.7, E3 =0.7, € = 0.15, k= 0.05,
m = 0.25, f=0.05 p=2.0 p=09, 2=0.2).
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0.‘8 _I I Ud V 0.6 0.8 1.0 1.2
x  (a) (RD=2.0) x  (b) (Q=2.4)

0.4 06 0.8 10 Tz 0.4 0.6 08 1.0 12
X (c) (Q=2.8) X (d) (Q=3.0)

Figure 8: Stream Function (t = 0.1, E1 =12, E2=05,E3=0.1, e =0.15 M =2, k=
0.1, m=0.25 =01 u=2.0 p=0.9).

5. Conclusions

This study examines how the slip circumstances, rotation, and heat transmission affect the
Peristaltic flow of MHD in porous channels when wall features are taken into consideration.
The current investigation has the following observations:
1. When the value of the slip B and M increases, the magnitude of the axial velocity
decreases at the channel's edges and center. On the other hand, we can see in the situations Kk,
Q, and m.
2. The temperature increases as the values of 8, k, m, Q, and BR grow, however, it decreases
when M increases.
3. When the parameters B, k, Q, and BR increase, the coefficient of the heat transfer
increases as well; in contrast, when M, and m increase, the opposite occurs.
4. A decreasing number of boluses and an expansion of the bolus at the left of the channel
are implied by the trapped bolus volume increasing with rotation value.
5. As the parameter k increases, the trapped bolus's volume grows. Additionally, more
trapped bolus emerges.
6. This research can be used in applications in the digestive system, as well as the movement
of food and waste within the intestine.
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