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Abstract

This work aims to investigate the impact of couple stress on the thermosolutal convection of
viscoelastic nanofluid saturated in the porous medium. The rheological behavior of a
viscoelastic nanofluid is characterized by the Rivlin-Erickson model. We study the linear
stability analysis using the normal mode analysis method and examined analytically and
graphically using MATLAB the impact of non-dimensional factors such as the couple stress,
the concentration Rayleigh number, the solutal Rayleigh number, the thermos-nanofluid
Lewis number, the thermosolutal Lewis number, Dufour and the Soret parameters and found
that the couple stress, nanofluid Lewis number and modified diffusivity ratio enhance the
instability of thermosolutal convection.
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1. Introduction

Nanofluids are colloidal suspensions of nanoparticles in a base fluid, characterized by
particles with dimensions ranging from 1 to 100 nanometers. These fluids are composed of
a base fluid, such as oil, glycol, water, or ethylene, with nanoparticles dispersed within. The
term nanoparticle was initially proposed by Choi [1] and has since been widely used in the
development of heat transfer fluids. Buongiorno [2] developed a model for nanofluids and
studied the effects of Brownian diffusion and thermophoresis. Eastman et al. [3] observed
thermal conductivity increases by 40 % when copper nanoparticles were added to ethylene
glycol. Chandrashekhar examined the thermal instability of a newtonian fluid under a range
of hydrodynamic and hydromagnetic assumptions [4].

Due to its diverse range of applications, the study of thermosolutal convection in porous
media has attracted significant attention from academics in recent decades. These
applications include chemical research, oceanography, cancer therapy, bioengineering,
engineering, food processing, and nuclear industries. Shivakumara et al. [5] investigated
the impact of rotating couple stress fluid on the electrohydrodynamic convection and found
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that the presence of couple stress causes the fluid layer to become unstable. Kuznetsov and
Nield [6] conducted an analytical and numerical study of the thermosolutal instability in a
horizontal layer of porous media saturated with nanofluid. Pundir et al. [7] examined the
impact of rotation on thermosolutal convection in a visco-elastic nanofluid and observed
that an increment in Taylor number enhances the stability of stationary convection.
Umawati and Beg [8] used a non-Newtonian nanofluid, explored the onset of
thermosolutal convection with a porous medium, and observed that the couple stress
parameter was stabilizing in both oscillatory and stationary convections. The study of
thermosolutal convection of a couple stress rotatory fluid in porous media by Kumar and
Mohan [9] was relevant to astrophysics and geophysics and posed intricate challenges as a
double-diffusion phenomenon. Singh and Nisar [10] examined the thermal instability of
magnetohydrodynamic couple stress nanofluid in a rotating porous medium. Kumar et al.
[11] explored the effect of magnetic field, rotation, and suspended dust particles on the onset
of double diffusive convection in a couple-stress fluid saturated with a porous medium.
They established the conditions that determine whether overstability exists or not. Chand et
al. [12] focused on the thermal instability of a couple stress nanofluid saturated in a
horizontal layer of porous medium. Malashetty et al. [13] used linear and weak nonlinear
stability analyses. They studied the onset of double-diffusive convection with a couple-
stress fluid in a porous medium. They discovered that the solute Rayleigh number and the
couple stress parameter were critical in stabilizing stationary and oscillatory convection.
Devi et al. [14] examined the impact of variable gravity fields on the convective
stability of a coupled stress fluid for three different combinations of bounding surfaces.
They observed that variable gravity can either enhance or reduce the stability of the system,
depending on the direction of the gravity variation. Choudhary ef al. [15] investigated the
effect of variable viscosity on the stability of couple stress fluid layers for different
conducting boundaries and found that the couple stress has a stabilizing effect, while the
viscosity variation has a destabilizing effect on the system. Bishnoi and Kumar [16] studied
the combined impact of Hall currents and salt gradients on an elastic-viscous nanofluid and
discovered that Hall currents possess a dual influence on the system in the presence of salt.
Kumar et al. [17] studied the effect of a magnetic field on the onset of thermal convection
in a porous layer saturated with Jeffrey nanofluid and found that the Chandrasekhar number
delayed the onset of convection, while the Jeffrey parameter accelerated it. Sharma et al.
[18] explored how variable gravity affects the thermal instability of rotating Jeffrey
nanofluids in porous media and discovered the necessary condition for overstability of
oscillatory convection. Sharma and Kumar [19] explored the combined effect of rotation
and magnetic field on the onset of convection of Jeffery nanofluid saturated in a porous
medium. Arora et al. [20] examined the combined impact of magnetic field, viscosity, and
rotation on the onset of convection in magnetic nanofluids and found that increasing the
Taylor number stabilizes the system. Yadav ef al. [21] conducted a study using two types
of boundaries: in the first, the top plane is isothermal and the bottom boundary plane is
insulated, and in second, lower and upper boundary planes are isothermal, and rotation on
the Casson fluid generated by purely internal heating in a porous layer. They noticed that
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the Casson parameter exhibits a dual impact on the system, and the Taylor Darcy number
has a stabilizing effect; they also observed that if both boundary planes are isothermal, then
the structure is more stable.

Kuiry and Vishwakarma [22] investigated the effect of MHD flow of viscous,
incompressible fluid with small electrical conductivity in porous medium and found that
the fluid velocity decreases due to the increasing value of kinematic viscosity and constant
suction velocity. Munshi ef al. [23] studied the physical properties of water as the base fluid
and copper as the nanoparticles. It has been found that the Darcy number is a good control
parameter for heat transfer in fluid flow through a porous medium. Gani et al. [24] studied
the effects on unsteady MHD flow of a nanofluid for free convection past an Inclined plate.

As per the above literature survey, no assessment has yet been conducted to assess the
impact of couple stress on visco-elastic nanofluid. The present study focuses on exploring
the impact of couple stress on thermosolutal convection of visco-elastic nanofluid in the
presence of a porous medium and the Soret factor on Rivlin-Erickson nanofluid. Using
MATLAB software, the stationary convection is discussed analytically and graphically.

2. Methodology and Mathematical Model

Rivlin and Erickson [25] proposed a constitutive equation given as:

1(dq; . 9q; . . .
===+ =) where 7;; is a shearing stress, e;; is the rate of
2 ax]' ax;

strain tensor, (4 is viscosity, ¢’ is viscoelasticity, g; is a velocity vector and x; is a position

vector.

T =2 (ll +u %) eij; €jj =

Here, an infinite horizontal layer of a Rivlin-Erikson nanofluid of width d considered
and bounded by the planes z = 0 and z = d. The layer is solved and heated from below and
acted upon by a gravitational force g = (0,0, —g) in z direction, C is concentration, T is
temperature, and ¢ is volumetric fraction of nanoparticles. We assumed that the
concentration, temperature, and volumetric fraction of nanoparticles at lower and upper
boundaries are Cy, Ty, ¢, and C;, T; ¢4 respectively. Following Nield and Kuznetsov [26],
Chand [27], and Bishnoi et al. [28], the equations of conservation of mass, momentum,
thermal energy, and nanoparticles for Rivlin-Ericksen fluid using the Boussinesq
approximation are taken as

Vg =0 1)
pfo 1 _ 1 , 0 1 ]

;<a+;(q.v))q = —Vp—k—l(u+u §)q+k—1(u+ﬂc;)q

+9(0pyp + pr (1 = ) (1 — ar(T = Ty) — ac(C = C))}) @)
(3:+:av)9 = D20 +20v2T 3)

) D
((pc)m 5+ (PIra v) T = kV2T + (p,), [DBV(p. VT + T—TVT. VT]
1

+ (po) fDrcV?C 4)
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a 1
(E +2q. v) C = DgV2C + Dep V2T (5)

where q,&,p,p,kq, 14,1, lhe, , Pp, Py, A7, @ denote Darcy velocity vector, porosity of
porous medium, the density, pressure, medium permeability of fluid, viscosity,
viscoelasticity, couple stress viscosity, gravitational acceleration, density of nanoparticles,
reference density of nanofluid, coefficient of thermal expansion, coefficient of solute
concentration, respectively. k is the thermal conductivity of the fluid, D; is the
thermoporetic diffusion coefficient, Dy is the Brownian diffusion coefficient, Ds is the
solutal diffusivity, (p.), is the heat capacity of nanoparticles, (o) is the heat capacity of
the fluid, (p.),, is the heat capacity of the fluid in a porous medium, Dy is the Dufour
diffusivity of the porous medium and Dy is the Soret diffusivity of the porous medium.

We assume that the volumetric fraction and temperature of the nanoparticles are
constant on the boundaries, given by Nield and Kuznetsov [29].

dp . DT OT
w=0, T=T, C=C,, DBE+T—1T£=O atz =0 (6)
— - - 99 | DraT _ —
w=0 T=T, C=¢(, DB@Z+T102_O atz=d (7)
Introducing non-dimensional parameters as follows:
rar oo yz) o n _ wyw) r_ i r_ k_l
G&LyLz) === @vhw)= kg d,  t'=75b p_ukfp’
C' = C—C1’ /:M’ T = T—Tl’ 2
Co—C1 ¢ P1=Po To-T1 ®)
where o = £9™ s the thermal capacity ratio and k,,, = —X_is the thermal diffusivity of
(Pc)f (Pc)f
the fluid.

Equations (1) to (5) are obtained in a non-dimensional form (dash has been dropped for
simplicity), as follows:

Vg =0 9)
(0 _ g, 9y P A i Py Bt
——(3) =V — (1+F2)q— (1 +7V2)q — Rk — Ryl + R, Tk + 2= Ck (10)
199 1 = Ly2py 4 Nay2

230 42q.Vp = —V2p + SAV2T (11)
I 4 q.VT = VT +28vovr + YAYE gTyT 4+ N, V2C (12)
at Ln Ln

19c | 1 _ 1 2

2% 1 29.9C = ZV2C + Ng VT (13)

The following boundary conditions are in their non-dimensional form:

ow

oz

w=0, =0, T=1, C=1 Dp22+N,2 =0 atz=0 (14)

a a oT
w=0, =2=0, T=0, (=0, Dg2+Ni>-=0 atz=1 (15)

The non-dimensional numbers are used in the equations. (9) to (13) are given as:
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kf . . . Wky .
Ln = L is the nanofluid Lewis number, F = —Z
Dp uoad

Dr(To—T1)

kf . .
Le = -L is the thermosolutal Lewis number, N, =
Dg DpT1(91—®0)

is the modified diffusivity

(Pc)p (
P1

(P g
_ _ gk,d
m = (ppo + (1 = 0)py) T

ratio number, N = — @) is the modified particle density increment number,

is the basic density Rayleigh number, R, = (pp -
gkqd . . . gkqd .

pf)(<p1 — o) = is the concentration Rayleigh number, R, = p;(Ty — T)ar =—— is the
uks uky

Rayleigh number, Ry = ps(C, —Cl)occM is the solutal Rayleigh number, Np. =

Dcr(Go=Cy) -
kf(To—T1)

DCT (To—T1) .

is the Soret parameter, Nop = ko (CoC0)
f 1

ky .
is Dufour parameter, Da = d—; is the

EPT .
Darcy number and Va = —ois Vadasz's number.

2.1. Basic solution

Suppose that the basic state of C, T, and ¢ are not dependent on time, given as follows:

q=0, p=p), T=Tp(2), ¢=0¢p2), C=C(2)
By using boundary conditions, and get the approximation solution is given as follows:

Ty(2) =1 —2), ©p(z) =@y+ Nyzand C,(2) = (1 —2) (16)
2.2. Perturbation solution

Introducing perturbations which dependent on time onto the basic state and given as:

q=q, T=T, +T", ¢ =¢p+¢", C=C,+(", p=py,+p° (17)
Using equation (17) in egs. (9) to (13) under linear stability theory, neglecting the product
of prime quantities. After dropping asterisks, we get the subsequent equations:

Vg =0 (18)
—(3) = - - (1+F5)q— (1 +192)q — Rupk + R,Tk + = Ck (19)
220 My = 22 4 2AVPT (20)
T orw= VZT_‘”V—:[NA az+a"’] + NpcV2C @21
ii‘fﬁw = ZV2C + N V2T (22)

The boundary conditions are:
w=0, T=0, C=0, 22+N,2=0 atz=0andz=1 (23)

Using the identity curl curl = grad (div) — V? for operate k. curl curl on eq. (19), we
get

|2+ (14 F2) + (1+0V%)| V2w = RVAT + V3 C — R, Vo (24)
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2 92 22
Where VHZ ﬁ + W

3. Normal Mode Analysis

The normal mode approach is applied by assuming that minor perturbations are represented
by wave-like components with amplitudes in the z-direction, as follows:

W, T,C,p) =[W(2),0(2),['(2), ®(z)]exp(ilx + imy + nt) (25)
where n is the disturbance growth rate, a® = [* + m? is the resulting wave number, [ and

m are the wave numbers along the x and y directions, respectively.
Using equation (25) in equations (24), (20), (21), and (22) becomes

R
|22+ (14 Fn) + (1 +7(D? — a%)| (D? — @)W + 2%R,0 + 22 T — a?R,® = 0 (26)

Nav, _Naemz _ .2y _ ((P2=a%) nm\ o _

M —24(p2 - a?)e (Ln G)(b—O 27)
W +[(D? —a?) —n— FAEplo 4 No(D? = a?) I = S2D ¢ = 0 (28)
1 1

;W+NCT(D2—az)®+[E(D2—az)—§]I‘=0 (29)
W=0 ©=0 TI=0 Dd+NDO=0atz=0andz=1. (30)

Where D = % and a? = 2 + m2.

After normal mode analysis, the solutions W, 0, ®, and I' consider in the form as follows:
W = Wysinnz, © = Qysinnz, ® = ¢ysinnz, I' = [ sinnz 3D

Substituting equation (31) into the equations (26) — (29) and integrating with respect to z
from z = 0 to z = 1. We obtain the following matrix:

Y22 g2 _ 2k 2
(1+n(F+—)-w?)J a’R, a? R |
Na Na 2 2 n
E ! 0 mts ?0 = 8 (32)
-1 J? +n J?Nyg 0 0
[ 0
l _1 N.]2 ﬁ+2 0 J 0
3 CT] Le o

Where J? = w2 + a? is the wave number.
After putting the above matrix equal to zero, get a non-trivial solution, so obtained the
eigenvalue equation as follows:

1 & 1
Ra = (J20e+neLe—Npcj%oLe) [; (1 +tn (F + E) - 77]2> ((]2 + n)(]za + nLe) -

oRp
(J2o+nLn)

n) + eNyJ?) — NyJ*oLeNyc(LnNgy + g)}] (33)

J*oLeNycNer) + 0Rs(J2eNer — (J% + 1)) — {J?0 + nLe)(NyLn(J? +
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4. Stationary Convection

Putting n = 0 in equation (33), we get
e(n?+a?) 2 2
—— (1 =n(@® + a®))(1 — LeNrcNer) + Ry(eNer — 1) —

1
Ra - (S—NTcLE) [
R,(N,Ln + €N, — NyLeNp¢(LnNgp + s))] (34)

Equation (34) contains the kinematic viscoelastic parameter F. This equation is expressed
in terms of the thermal Rayleigh number, which is an expression of
a,N¢r, Np¢, Le, Ny, R, R, Ln, and «.

Substitute a? = xm? in equation (33), in the absence of Soret and Dufour parameters, we
get:

Ro =221 —n(1 +0)m?) == = "2 (N, Ln + eN,) (35)

We examine the derivative of R, with respect to n

6Ra _ _8(1 - LeNTcNCT) (ﬂz + az)z
an (e — Npcle) a?

is positive if 1 — LeNy¢:N¢r and € — NycLe both have opposite signs, then couple stress
increases the stability.
The derivative R, with respect to Rg examine

R,  (eNcr —1)

9R, (¢ — NycLe)
is positive if (eNor — 1) and(e — NpcLe) both have the same sign then R, increase the
stability.
The derivative R, with respect to R,, examine

0R, —(N4yLn+eN,— NyLeNpc(LnNer + €))

R, (¢ — NycLe)

isnegative if NyLn + eNy — NyLeNyc(LnN¢r + €) and € — Np¢Le both have the same sign
then R,, decrease the instability.
The derivative R, with respect to Ln examine

OR, _ RyN,(LeNrcNer — 1)

aln (e — NpcLe)
is positive if LeNy:N¢cr — 1 and € — Np¢Le both have the same sign, then Ln increases the
instability.

We examine the derivative R, with respect to N,

0R, R,(LeNyc(ILnN¢p+¢€)—Ln—c¢)

aN, (¢ — NycLe)
is positive if LeNy¢(LnNgp + €) — Ln — € and € — Np¢Le both have the same sign then Ny
increase the instability.
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5. Oscillatory Convection

In equation (33) put n = iw and get

! = (1 +iw (F + ﬁ) - n]z) (% + iw)(J%0 + iwle) —

(J20e—Npcj%oLe+iweLe) La2

R, =

J*oLeNrcNer) + oR;(J2eNer — (J? + iw)) — {(J%0 + iwLe)(N,Ln(J? +

m
i) + eNyJ?) = NpJ*oLeNpc(LnNer + &)} (36)
In the absence of Soret and Dufour parameters, taking heat capacity ratio o as unity, we get
Ra = Grmroms |5 (1 + 10 (F +55) = 12) 0% + i0) (%0 + iwLe) - R(? +
iw) — m{(]2 + iwLe)(NyLn(J? + iw) + eNyJ )}] (37)

After separating real and imaginary parts of equation (36), we get in the form
R, = A + iwA,

where ;= J2 [S{(1 = /) (* - w?Le) — w? (F + =) (1 + Le)j?} — RyJ? —

RaNaJ? (14 2 _ RpNaJ?Lnw?
Gitoas Ut (n + £) — w’leln} — 2o (Le(Ln + &) + Ln}] +
wile[S{(F+75) 0t —wPLe) + (=)L + Le)?} — R, +

a2 Va s

RpNgLn 4 2 _ RpNaJ*
Grrarn U (In+ &) —wileln} — s {Le(Ln + &) + Ln}] and
A= —Le [ {(1 — ) — wile) — w? (F + i) 1+ Le)]z} —RyJ? —

RaNaJ® (14 2 _ RpNaj*Lnw? . 2[&
(]4+w2Ln2)U (Ln + €) — w*LeLn} Urretind) {Le(Ln + ¢) Ln}] +] [az {(F +
TN\a_ 2 .2 2] _ RnNaLn 4 _
1) U = w?Le) + (1 =) (1 + Le)j?} = Ry + - 4 (Ln + &)

RpNaJ*

w?Leln} — W—inz){Le(Ln +¢&)— Ln}]

With oscillatory onset A,= 0 and w # 0, this gives the relation
a;(w?)? + a0’ +a; =0 (39)

{Le(1=n/*) + (1 + Le)J?},

eLeLn?

where a; =
_%[z{u W)+ (F+5) @+ Ley?) + L {(F+-1) 4+ (1 -

/(A + Le)J? } LeLn?(1 — nj?)J% — Le (F + )]4] + R Ln?J?(Le — 1 +
R, N,J?Le?Ln(—Le + (Le + &) — Ln),



S. K. Pundir et al., J. Sci. Res. 17 (3), 703-716 (2025) 711

sLe]s

az = —— (1-7n/2)+RJ?(Le — 1)+ RN {(Ln + &)(1 + Ln) — Le(Ln +

&) +Lmy + L {(F +1)J* + (1~ + Le2).

Then
1

Rose = J2[5{(1 =/ (* - w?Le) — w? (F +52) (1 + Le)j2} - Ry? —

RpNaJj? 4 R _ RaNaJ?Lnw?
Grrwind) {J*(Ln + €) — w*LeLn} Urretind) {Le(Ln + &) + Ln}] +
wiLe[G{(F +57) U* —wLe) + (1 —/)(L + Le)/?} — Ry +

a? Va S

RuNaLn (14 9 __RpNaJ*

Grralind) {J*(Ln + &) — w*Leln} Grrazind) {Le(ln+¢) + Ln}] (39)

For an oscillatory neutral solution, the positive root of w? exits. If positive roots exist, then
the critical thermal Rayleigh number for oscillatory convection can be derived by
numerically minimizing (38) with respect to wave number, and if positive roots do not exist,
then oscillatory convection is not possible.

6. Results and Discussion

Here, the stationary convection and the impact of various parameters in the nanofluid
discussed as follows:

Fig. 1 for the critical Rayleigh number vs wave number a for € = 0.5,Le = 500, Ry =
500,Ny¢ = 5,Ner = 10,R,, = —1,N, = 5,Ln = 100 and varying n =0.2,7 = 0.4, =
0.6, and observed that the curve of the Rayleigh number R, is increasing by 7 is increasing.
Thus, couple stress has a stabilizing effect.

x10%

n=02
=04 4
— =06

¢=0.5, Le=500, R_=500,
L [ Nre=5. Ng1=10, R =-1,
N,=5, Ln=300 o

Fig. 1. Rayleigh number variation with wave number for various pair stress 1 values.

Fig. 2 for the critical Rayleigh number vs wave number a for € = 0.5,7 = 0.2, Le =
500,Ny¢ = 5,Ner = 10,R,, = —=1,N, =5,Ln =100 and varying R; = 1000,R, =
1500, Ry = 2000, and observed that the curve of the Rayleigh number R, is decreasing by
R; is increasing. So, the solutal Rayleigh number has a destabilizing effect.
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104
1.5213 [ I
Rs = 1000
1.5212 R_ = 1500
1.6211 [ R, ==zo00
1521 || c=05 Le=500 =02,
Nic =5 Ngp =10, R =1,
15209 | Ny, =5, Ln = 300 1

« 1.5208

1.5207

1.56206

1.5205

1.5204

1.5203

0.3 0.31 0.32 0.33 0.34 0.35 0.38 0.37
a

Fig. 2. Rayleigh number variation with wave number for various pairs of solutal Rayleigh numbers
R, values.

Fig. 3 for the critical Rayleigh number vs wave number a for e = 0.5,n = 0.2 Le =
500, Ny =5,Ner =10,R, = —1,Ny =5,R; =500 and varying Ln=100,Ln=
200, Ln = 300, and observed that the curve of the Rayleigh number R, is increasing by Ln
is increasing. So, the nanofluid Lewis number has a stabilizing effect.

4
X 10
187 T T T

141 | e=05Le=500, y=02 n=100|
Ny M gy =10.R =500,

12k [R=1N,S _

Fig. 3. Rayleigh number variation with wave number for various pair nanofluid Lewis number Ln values.

Fig. 4 for the critical Rayleigh number vs wave number a for ¢ = 0.5,7 = 0.2 Le
500,Ny¢ = 5,Ner = 10,Ny = 5,R; = 500,Ln =100 and varying R, =-1,R,
0,R, = 1, and observed that the curve of the Rayleigh number R, is decreasing by R,, is
increasing. So, the concentration Rayleigh number has a destabilizing effect.
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— _R=1
n
1r ——R =0 b
n
——R =1
n

sk «=05, Le =500, =02, J
Npg=5, Nr=10,

R, =500, N, =5, Ln=300

A5 ! - t t T I I T 1
0 1 2 3 4 5 6 7 8 9 10

Fig. 4. Rayleigh number variation with wave number for various pair concentrations. Rayleigh number R,, values.

Fig. 5 for the critical Rayleigh number vs wave number a for € = 0.5, = 0.2, Ny
5 Ner =10,Ny = 5,R,, = —1,R; = 500, Ln = 100 and varying Le = 10, Le = 50, Le
100, and observed that the curve of the Rayleigh number R, is decreasing by R, is
increasing. So thermosolutal Lewis number has a destabilizing effect.

=104
155 F i 7
Le=10
Le=50
1.545 | Le=100
154 |
1535
-
o
153 |

€=0.5,7 =0.2,N1¢=5,
Npe=10, R ,=500,R,,=-1,
N, =5, Ln=300

1.525

1.52

a

Fig. 5. Rayleigh number variation with wave number for various pair thermosolutal Lewis number Le values.

Fig. 6 for the critical Rayleigh number vs wave number a for € = 0.5,7 = 0.2, Ny¢c =
5 Ner =10,Le = 500,R,, = —1,R;, = 500,Ln =100 and varying N, =5N, =
10, N, = 15, and observed that the curve of the Rayleigh number R, is increasing by Ny is
increasing. So modified diffusivity ratio number N4 has a stabilizing effect.
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5 x10% . . . . ‘ . ' r ‘
4.5 F 8
N,=5
4k N,=10 i
N, =15
35| g

e=0.5,Le =500, 5=0.2,
25 Npe=5. Nor=10, R_=500, b
R,=-1,Ln=300

Fig. 6. Rayleigh number variation with wave number for various pairs of modified diffusivity ratio
numbers N, values.

Fig. 7 for the critical Rayleigh number vs wave number a for ¢ = 0.5,7 = 0.2, N, =
5 Ner =10,Le = 500,R,, = —1,R, = 500,Ln = 100 and varying Ny =1,Npc =
5, Nr¢ = 10, and observed that the curve of the Rayleigh number R, is decreasing by Ny
is increasing. So, the Soret parameter number Ny has a destabilizing effect.
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Fig. 7. Rayleigh number variation with wave number for various pair Soret parameter number N values.
7. Conclusion

The effect of couple stress, Thermosolutal instability of Rivlin-Erikson nanofluids saturated
in a horizontal layer with a porous medium heated from below, was studied under the
boundary conditions. In linear stability analysis, and examined the effect of various
parameters.
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The Rayleigh number depends on concentration, temperature, couple stress, and
nanoparticle parameters but does not depend on the kinematic viscoelasticity
parameter.

(i) The Rayleigh number does not depend on the modified particle density number.
(i) The couple stress 7, nanofluid Lewis number Ln, and modified diffusivity ratio N,
enhance the instability of thermosolutal convection.
(iv) Solutal Rayleigh number R, concentration Rayleigh number R,,, thermosolutal Lewis
number Le has a destabilizing effect on the system.

(v) Soret parameter Ny has destabilized the system.
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